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Features

B Non-volatile, Infinitely Reconfigurable
* |nstant-on — powers up in microseconds
* Single chip, no external configuration memory

B Flexible I/O Buffer
* Programmable sysIO™ buffer supports wide
range of interfaces:
- LVCMOS 3.3/2.5/1.8/1.5/1.2

) — LVTTL
required - PCI
* Excellent design security, no bit stream to _ LVDS. Bus-LVDS. LVPECL. RSDS
intercept ’ ’ ’

Reconfigure SRAM based logic in milliseconds
SRAM and non-volatile memory programmable
through JTAG port

Supports background programming of
non-volatile memory

Sleep Mode
¢ Allows up to 100x static current reduction

TransFR™ Reconfiguration (TFR)
* In-field logic update while system operates

High 1/O to Logic Density

* 256 to 2280 LUT4s

* 73 to 271 I/Os with extensive package options

* Density migration supported

* Lead free/RoHS compliant packaging
Embedded and Distributed Memory

* Up to 27.6 Kbits sysMEM™ Embedded Block

RAM
* Up to 7.7 Kbits distributed RAM
* Dedicated FIFO control logic

B sysCLOCK™ PLLs
e Up to two analog PLLs per device
* Clock multiply, divide, and phase shifting

B System Level Support

IEEE Standard 1149.1 Boundary Scan

* Onboard oscillator

¢ Devices operate with 3.3V, 2.5V, 1.8V or 1.2V
power supply

IEEE 1532 compliant in-system programming

Introduction

The MachXO is optimized to meet the requirements of
applications traditionally addressed by CPLDs and low
capacity FPGAs: glue logic, bus bridging, bus interfac-
ing, power-up control, and control logic. These devices
bring together the best features of CPLD and FPGA
devices on a single chip.

Table 1-1. MachXO Family Selection Guide

Device LCMXO0256 LCMX0640 LCMXO1200 LCMX02280
LUTs 256 640 1200 2280
Dist. RAM (Kbits) 2.0 6.1 6.4 7.7
EBR SRAM (Kbits) 0 0 9.2 27.6
Number of EBR SRAM Blocks (9 Kbits) 0 0 1 3
V¢ Voltage 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V
Number of PLLs 0 0 1 2
Max. I/0 78 159 211 271
Packages
100-pin TQFP (14x14 mm) 78 74 73 73
144-pin TQFP (20x20 mm) 113 113 113
100-ball csBGA (8x8 mm) 78 74
132-ball csBGA (8x8 mm) 101 101 101
256-ball caBGA (14x14 mm) 159 211 211
256-ball ftBGA (17x17 mm) 159 211 211
324-ball fiBGA (19x19 mm) 271

© 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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Figure 2-3. Top View of the MachX0256 Device
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The core of the MachXO devices consists of PFU and PFF blocks. The PFUs can be programmed to perform
Logic, Arithmetic, Distributed RAM, and Distributed ROM functions. PFF blocks can be programmed to perform
Logic, Arithmetic, and Distributed ROM functions. Except where necessary, the remainder of this data sheet will
use the term PFU to refer to both PFU and PFF blocks.

Each PFU block consists of four interconnected Slices, numbered 0-3 as shown in Figure 2-4. There are 53 inputs
and 25 outputs associated with each PFU block.

Figure 2-4. PFU Diagram
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Each Slice contains two LUT4 lookup tables feeding two registers (programmed to be in FF or Latch mode), and
some associated logic that allows the LUTs to be combined to perform functions such as LUT5, LUT6, LUT7, and
LUTS8. There is control logic to perform set/reset functions (programmable as synchronous/asynchronous), clock
select, chip-select, and wider RAM/ROM functions. Figure 2-5 shows an overview of the internal logic of the Slice.
The registers in the Slice can be configured for positive/negative and edge/level clocks.
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The EBR memory supports three forms of write behavior for single or dual port operation:

1. Normal — data on the output appears only during the read cycle. During a write cycle, the data (at the current
address) does not appear on the output. This mode is supported for all data widths.

2. Write Through — a copy of the input data appears at the output of the same port. This mode is supported for
all data widths.

3. Read-Before-Write — when new data is being written, the old contents of the address appears at the output.
This mode is supported for x9, x18 and x36 data widths.

FIFO Configuration

The FIFO has a write port with Data-in, CEW, WE and CLKW signals. There is a separate read port with Data-out,
RCE, RE and CLKR signals. The FIFO internally generates Almost Full, Full, Almost Empty and Empty Flags. The
Full and Almost Full flags are registered with CLKW. The Empty and Almost Empty flags are registered with CLKR.
The range of programming values for these flags are in Table 2-7.

Table 2-7. Programmable FIFO Flag Ranges

Flag Name Programming Range
Full (FF) 1 to (up to 2%-1)
Almost Full (AF) 1 to Full-1
Almost Empty (AE) 1 to Full-1
Empty (EF) 0

N = Address bit width

The FIFO state machine supports two types of reset signals: RSTA and RSTB. The RSTA signal is a global reset
that clears the contents of the FIFO by resetting the read/write pointer and puts the FIFO flags in their initial reset
state. The RSTB signal is used to reset the read pointer. The purpose of this reset is to retransmit the data that is in
the FIFO. In these applications it is important to keep careful track of when a packet is written into or read from the
FIFO.

Memory Core Reset

The memory array in the EBR utilizes latches at the A and B output ports. These latches can be reset asynchro-
nously. RSTA and RSTB are local signals, which reset the output latches associated with Port A and Port B respec-
tively. The Global Reset (GSRN) signal resets both ports. The output data latches and associated resets for both
ports are as shown in Figure 2-13.
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Device Configuration
All MachXO devices contain a test access port that can be used for device configuration and programming.

The non-volatile memory in the MachXO can be configured in two different modes:

* In IEEE 1532 mode via the IEEE 1149.1 port. In this mode, the device is off-line and I/Os are controlled by
BSCAN registers.

* In background mode via the IEEE 1149.1 port. This allows the device to remain operational in user mode
while reprogramming takes place.

The SRAM configuration memory can be configured in three different ways:

* At power-up via the on-chip non-volatile memory.
¢ After a refresh command is issued via the IEEE 1149.1 port.
* In IEEE 1532 mode via the IEEE 1149.1 port.

Figure 2-22 provides a pictorial representation of the different programming modes available in the MachXO
devices. On power-up, the SRAM is ready to be configured with IEEE 1149.1 serial TAP port using IEEE 1532 pro-
tocols.

Leave Alone I/O

When using IEEE 1532 mode for non-volatile memory programming, SRAM configuration, or issuing a refresh
command, users may specify 1/Os as high, low, tristated or held at current value. This provides excellent flexibility
for implementing systems where reconfiguration or reprogramming occurs on-the-fly.

TransFR (Transparent Field Reconfiguration)

TransFR (TFR) is a unique Lattice technology that allows users to update their logic in the field without interrupting
system operation using a single ispVM command. See TN1087, Minimizing System Interruption During Configura-
tion Using TransFR Technology for details.

Security
The MachXO devices contain security bits that, when set, prevent the readback of the SRAM configuration and
non-volatile memory spaces. Once set, the only way to clear the security bits is to erase the memory space.

For more information on device configuration, please see details of additional technical documentation at the end
of this data sheet.
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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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For further information on LVPECL, BLVDS and other differential interfaces please see details of additional techni-
cal documentation at the end of the data sheet.

RSDS

The MachXO family supports the differential RSDS standard. The output standard is emulated using complemen-
tary LVCMOS outputs in conjunction with a parallel resistor across the driver outputs on all the devices. The RSDS
input standard is supported by the LVDS differential input buffer on certain devices. The scheme shown in Figure 3-
4 is one possible solution for RSDS standard implementation. Use LVDS25E mode with suggested resistors for
RSDS operation. Resistor values in Figure 3-4 are industry standard values for 1% resistors.

Figure 3-4. RSDS (Reduced Swing Differential Standard)

VCCIO =25V | |
E 294 E
8mA [} @ e
- Zo = 100 .
VCCIO = 2.5V | |
| I 121 100
| 294 |
8mA D A hd
On-chip | Off-chip Off-chip | On-chip
Emulated |
RSDS Buffer
Table 3-4. RSDS DC Conditions
Parameter Description Typical Units
Zout Output impedance 20 Ohms
Rs Driver series resistor 294 Ohms
Rp Driver parallel resistor 121 Ohms
Rt Receiver termination 100 Ohms
VoH Output high voltage 1.35 \
VoL Output low voltage 1.15 \%
Vobp Output differential voltage 0.20 \Y
Vem Output common mode voltage 1.25 Vv
ZgacK Back impedance 101.5 Ohms
Ioc DC output current 3.66 mA
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MachXO External Switching Characteristics’

Over Recommended Operating Conditions

-5 -4 -3
Parameter Description Device Min. | Max. | Min. | Max. | Min. | Max. | Units
General I/O Pin Parameters (Using Global Clock without PLL)'
LCMX0256 — 3.5 — 4.2 — 4.9 ns
LCMX0640 — 3.5 — 4.2 — 4.9 ns
tPp Best Case tpp Through 1 LUT
LCMXO1200| — 3.6 — 4.4 — 5.1 ns
LCMX02280| — 3.6 — 4.4 — 5.1 ns
LCMX0256 — 4.0 — 4.8 — 5.6 ns
LCMXO640 — 4.0 — 4.8 — 5.7 ns
tco Best Case Clock to Output - From PFU
LCMXO1200| — 4.3 — 5.2 — 6.1 ns
LCMX02280| — 4.3 — 5.2 — 6.1 ns
LCMXO256 1.3 — 1.6 — 1.8 — ns
LCMX0640 11 — 1.3 — 15 — ns
tsu Clock to Data Setup - To PFU
LCMXO1200| 1.1 — 1.3 — 1.6 — ns
LCMX02280| 1.1 — 1.3 — 1.5 — ns
LCMX0O256 | -0.3 — -0.3 — -0.3 — ns
LCMX0640 -0.1 — -0.1 — -0.1 — ns
tH Clock to Data Hold - To PFU
LCMXO1200| 0.0 — 0.0 — 0.0 — ns
LCMX02280| -0.4 — -0.4 — -0.4 — ns
LCMX0O256 — 600 — 550 — 500 | MHz
¢ Clock Fi £ /O and PEU Reqist LCMXO640 — 600 — 550 — 500 | MHz
ock Frequency o an egister
MAX_I0 auency 9T lcMx01200] — | 600 | — | 550 | — | 500 | MHz
LCMX02280| — 600 — 550 — 500 | MHz
LCMXO256 — 200 — 220 — 240 ps
) LCMXO640 — 200 — 220 — 240 ps
tskew pri | Global Clock Skew Across Device
- LCMXO1200| — 220 — 240 — 260 ps
LCMX02280| — 220 — 240 — 260 ps

1. General timing numbers based on LVCMOS2.5V, 12 mA.
Rev. A 0.19
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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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LCMX0256 and LCMXO0640 Logic Signal Connections: 100 TQFP (Cont.)

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

43 PB4A 1 T PB8B 2

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

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

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

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

60 VCCIOO0 0 VCCIO1 1

61 PR6A 0 T PR9B 1

62 GNDIOO 0 GNDIO1 1

63 PR5D 0 C PR7B 1

64 PR5C 0 T PR6C 1

65 PR5B 0 C PR6B 1

66 PR5A 0 T PR5D 1

67 PR4B 0 C PR5B 1

68 PR4A 0 T PR4D 1

69 PR3D 0 C PR4B 1

70 PR3C 0 T PR3D 1

71 PR3B 0 C PR3B 1

72 PR3A 0 T PR2D 1

73 PR2B 0 C PR2B 1

74 VCCIOO0 0 VCCIO1 1

75 GNDIOO 0 GNDIO1 1

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

79 PT5A 0 T PTOA 0

80 PT4F 0 C VCCIOO0 0

81 PT4E 0 T GNDIOO 0

82 PT4D 0 C PT7E 0

83 PT4C 0 T PT7A 0

84 GND - GND -
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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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:I.LATTICE Pinout Information

MachXO Family Data Sheet

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

82 PTOA 1 PT12C 1 T
83 GND - GND -
84 PT8B 1 C PT11B 1 C
85 PT8A 1 T PT11A 1 T
86 PT7D 1 PCLK{_1**** PT10B 1 PCLK{1_1****
87 PT6F 0 PCLKO_0**** PT9B 1 PCLK1_0****
88 PT6D 0 C PT8F 0 C
89 PT6C 0 T PT8E 0 T
90 VCCAUX - VCCAUX -
91 VCC - VCC -
92 PT5B 0 PT6D 0
93 PT4B 0 PT6F 0
94 VCCIOO0 0 VCCIOO0 0
95 PT3D 0 C PT4B 0 C
96 PT3C 0 T PT4A 0 T
97 PT3B 0 PT3B 0
98 PT2B 0 C PT2B 0 C
99 PT2A 0 T PT2A 0 T

100** GNDIOO i GNDIOO )

GNDIO7 GNDIO7

*Supports true LVDS outputs.

**Double bonded to the pin.

***NC for "E" devices.

****Primary clock inputs are single-ended.
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= LATTICE

Pinout Information
MachXO Family Data Sheet

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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a Pinout Information
#ZLATTICE MachXO Family Data Sheet

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

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

51 TDI 2 TDI TDI 5 TDI TDI 5 TDI

52 VCC - VCC - VCC -

53 VCCAUX - VCCAUX - VCCAUX -

54 PB5A 2 T PB6F 5 PB8F 5

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

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

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

59 GND - GND - GND -

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

63 VCCIO2 2 VCCIO4 4 VCCIO4 4

64 GNDIO2 2 GNDIO4 4 GNDIO4 4

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

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

82 VCCIO1 1 VCCIO3 3 VCCIO3 3

83 GNDIO1 1 GNDIO3 3 GNDIO3 3

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

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

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

99 GNDIO1 1 GNDIO2 2 GNDIO2 2

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

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

LCMXO0640 LCMXO01200 LCMX02280

Ball Ball Dual Ball Ball Dual Ball Ball Dual

Number | Function | Bank | Function | Differential | Number | Function | Bank Function Differential | Number | Function | Bank Function Differential
J4 PL8A 3 T J4 PL13A 6 T™ J4 PL16A 6 T
J5 PL8B 3 Cc J5 PL13B 6 c* J5 PL16B 6 c*
R1 PL11A 3 T R1 PL13C 6 T R1 PL16C 6
R2 PL11B 3 Cc R2 PL13D 6 C R2 PL16D 6
- - - - - - GND GND -
K5 NC K5 PL14A 6 | LLMO_PLLT_FB_A T K5 PL17A 6 | LLMO_PLLT_FB_A T
K4 NC K4 PL14B 6 |LLMO_PLLC_FB_A c* K4 PL17B 6 |LLMO_PLLC_FB_A c*
L5 PL10C 3 T L5 PL14C 6 T L5 PL17C 6 T
L4 PL10D 3 Cc L4 PL14D 6 L4 PL17D 6

M5 NC M5 PL15A 6 LLMO_PLLT_IN_A T M5 PL18A 6 LLMO_PLLT_IN_A T
M4 NC M4 PL15B 6 | LLMO_PLLC_IN_A c* M4 PL18B 6 LLMO_PLLC_IN_A Cc*
N4 PL11C 3 T N4 PL16A 6 T N4 PL19A 6 T
N3 PL11D 3 o] N3 PL16B 6 N3 PL19B 6

VCCIO3 | VCCIO3 3 VCCIO6 | VCCIO6 6 VCCIO6 | VCCIO6 6

GND | GNDIO3 3 GND | GNDIO6 6 GND | GNDIO6 6

GND | GNDIO2 2 GND | GNDIO5 5 GND | GNDIO5 5

VCCIO2 | VCCIO2 2 VCCIO5 | VCCIO5 5 VCCIO5 | VCCIO5 5
P4 T™S 2 T™S P4 T™MS 5 T™S P4 T™S 5 T™S
P2 NC P2 PB2A 5 T P2 PB2A 5 T
P3 NC P3 PB2B 5 (o] P3 PB2B 5 (o]
N5 NC N5 PB2C 5 T N5 PB2C 5 T
R3 TCK 2 TCK R3 TCK 5 TCK R3 TCK 5 TCK
N6 NC N6 PB2D 5 C N6 PB2D 5 C
T2 PB2A 2 T T2 PB3A 5 T T2 PB3A 5 T
T3 PB2B 2 o] T3 PB3B 5 C T3 PB3B 5 C
R4 PB2C 2 T R4 PB3C 5 T R4 PB3C 5 T
R5 PB2D 2 Cc R5 PB3D 5 (o] R5 PB3D 5 (o]
P5 PB3A 2 T P5 PB4A 5 T P5 PB4A 5 T
P6 PB3B 2 o] P6 PB4B 5 C P6 PB4B 5 C
T5 PB3C 2 T T5 PB4C 5 T T5 PB4C 5 T
M6 TDO 2 TDO M6 TDO 5 TDO Mé TDO 5 TDO

T4 PB3D 2 T4 PB4D 5 (o] T4 PB4D 5 (o]
R6 PB4A 2 T R6 PB5A 5 T R6 PB5A 5

GND | GNDIO2 2 GND | GNDIO5 5 GND | GNDIO5 5

VCCIO2 | VCCIO2 2 VCCIO5 | VCCIO5 5 VCCIO5 | VCCIO5 5

T6 PB4B 2 o] T6 PB5B 5 C T6 PB5B 5 C
N7 TDI 2 TDI N7 TDI 5 TDI N7 TDI 5 TDI

T8 PB4C 2 T T8 PB5C 5 T T8 PB6A 5 T
T7 PB4D 2 Cc T7 PB5D 5 (o] T7 PB6B 5 (o]
M7 NC M7 PB6A 5 T M7 PB7C 5 T
M8 NC M8 PB6B 5 C M8 PB7D 5 C
T9 VCCAUX - T9 VCCAUX - T9 VCCAUX -

R7 PB4E 2 T R7 PB6C 5 T R7 PB8C 5 T
R8 PB4F 2 Cc R8 PB6D 5 (o] R8 PB8D 5 (o]
- - VCCIO5 | VCCIO5 5 VCCIO5 | VCCIO5 5
- - GND | GNDIO5 5 GND | GNDIO5 5
P7 PB5C 2 T P7 PB6E 5 T P7 PB9A 4 T
P8 PB5D 2 o] P8 PB6F 5 C P8 PB9B 4 C
N8 PB5A 2 T N8 PB7A 4 T N8 PB10E 4 T
N9 PB5B 2 PCLK2_1*** Cc N9 PB7B 4 PCLK4_1*** (o] N9 PB10F 4 PCLK4_1*** (o]
P10 PB7B 2 Cc P10 PB7D 4 (o] P10 PB10D 4 (o]
P9 PB7A 2 T P9 PB7C 4 T P9 PB10C 4 T
M9 PB6B 2 PCLK2_0*** o] M9 PB7F 4 PCLK4_0*** C M9 PB10B 4 PCLK4_0*** C

4-21



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

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

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

Pinout Information

MachXO Family Data Sheet

LCMX02280 Logic Signal Connections: 324 ftBGA

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