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

Figure 2-9. Secondary Clocks for LA-MachXO Devices
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Figure 2-13. Memory Core Reset
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For further information on the sysMEM EBR block, see the details of additional technical documentation at the end
of this data sheet.

EBR Asynchronous Reset

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

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

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

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

Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.
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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 Ve, Vecaux: and Veglo 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
buffer. In these Banks the two pads in the pair are described as “true” and “comp”, where the true pad is asso-
ciated with the positive side of the differential I/O, 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 Vocayx 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 Voo 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 I/O pins in a blank device is tri-state with a
weak pull-up to VCCIO. The /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 Vcaux supply the power to the FPGA core fabric, whereas the Vg o supplies power to the 1/O buff-
ers. In order to simplify system design while providing consistent and predictable I/O behavior, the I/O buffers
should be powered up along with the FPGA core fabric. Therefore, V1o supplies should be powered up before or
together with the Vo and Vcaux supplies

Supported Standards

The LA-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 LA-MachX01200 and LA-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 LA-MachX01200 and LA-MachX02280 devices. PCI support is
provided in the top Banks of the LA-MachX01200 and LA-MachX02280 devices. Table 2-8 summarizes the 1/0
characteristics of the devices in the LA-MachXO family.

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

Output Standard Drive | Veero (Typ.)

Single-ended Interfaces

LVTTL 4mA, 8mA, 12mA, 16mA 3.3
LVCMOS33 4mA, 8mA, 12mA, 14mA 3.3
LVCMOS25 4mA, 8mA, 12mA, 14mA 25
LVCMOS18 4mA, 8mA, 12mA, 14mA 1.8
LVCMOS15 4mA, 8mA 1.5
LVCMOS12 2mA, 6mA 1.2

LVCMOS33, Open Drain

4mA, 8mA, 12mA, 14mA

LVCMOS25, Open Drain

4mA, 8mA, 12mA, 14mA

LVCMOS18, Open Drain

4mA, 8mA, 12mA, 14mA

LVCMOS15, Open Drain 4mA, 8mA —
LVCMOS12, Open Drain 2mA, 6mA —
PCI33? N/A 3.3
Differential Interfaces

LvDS"? N/A 25
BLVDS, RSDS? N/A 2.5
LVPECL? N/A 3.3

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

syslO Buffer Banks

The number of Banks vary between the devices of this family. Eight Banks surround the two larger devices, the LA-
MachX01200 and LA-MachX02280 (two Banks per side). The LA-MachX0640 has four Banks (one Bank per
side). The smallest member of this family, the LA-MachX0256, has only two Banks.

Each syslO buffer Bank is capable of supporting multiple 1/0 standards. Each Bank has its own 1/O supply voltage
(Vceio) which allows it to be completely independent from the other Banks. Figure 2-18, Figure 2-18, Figure 2-20
and Figure 2-21 shows the syslO Banks and their associated supplies for all devices.
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Figure 2-18. LA-MachX02280 Banks
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with the rest of the system. These capabilities make the LA-MachXO ideal for many multiple power supply and
hot-swap applications.

Sleep Mode

The LA-MachXO “C” devices (V¢ = 1.8/2.5/3.3V) have a sleep mode that allows standby current to be reduced
dramatically during periods of system inactivity. Entry and exit to Sleep mode is controlled by the SLEEPN pin.

During Sleep mode, the logic is non-operational, registers and EBR contents are not maintained, and 1/Os are tri-
stated. Do not enter Sleep mode during device programming or configuration operation. In Sleep mode, power sup-
plies are in their normal operating range, eliminating the need for external switching of power supplies. Table 2-11
compares the characteristics of Normal, Off and Sleep modes.

Table 2-11. Characteristics of Normal, Off and Sleep Modes

Characteristic Normal Off Sleep
SLEEPN Pin High — Low
Static Icc Typical <10mA 0 Typical <100uA
I/0 Leakage <10pA <1mA <10pA
Power Supplies VCC/VCCIO/VCCAUX Normal Range 0 Normal Range

Logic Operation

User Defined

Non Operational

Non operational

1/0 Operation

User Defined

Tri-state

Tri-state

JTAG and Programming circuitry

Operational

Non-operational

Non-operational

EBR Contents and Registers

Maintained

Non-maintained

Non-maintained

SLEEPN Pin Characteristics

The SLEEPN pin behaves as an LVCMOS input with the voltage standard appropriate to the VCC supply for the
device. This pin also has a weak pull-up, along with a Schmidt trigger and glitch filter to prevent false triggering. An
external pull-up to VCC is recommended when Sleep Mode is not used to ensure the device stays in normal oper-
ation mode. Typically, the device enters sleep mode several hundred nanoseconds after SLEEPN is held at a valid
low and restarts normal operation as specified in the Sleep Mode Timing table. The AC and DC specifications por-
tion of this data sheet shows a detailed timing diagram.

Oscillator

Every LA-MachXO device has an internal CMOS oscillator. The oscillator can be routed as an input clock to the
clock tree or to general routing resources. The oscillator frequency can be divided by internal logic. There is a ded-
icated programming bit to enable/disable the oscillator. The oscillator frequency ranges from 16MHz to 26MHz.

Configuration and Testing

The following section describes the configuration and testing features of the LA-MachXO automotive family of
devices.

IEEE 1149.1-Compliant Boundary Scan Testability

All LA-MachXO devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant test
access port (TAP). This allows functional testing of the circuit board, on which the device is mounted, through a
serial scan path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to
be shifted in and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test
access port consists of dedicated I/Os: TDI, TDO, TCK and TMS. The test access port shares its power supply with
one of the VCCIO Banks (LA-MachX0256: Vgci01; LA-MachX0640: Vigoo; LA-MachXO1200 and LA-
MachX02280: V¢ ios5) and can operate with LVCMOS3.3, 2.5, 1.8, 1.5, and 1.2 standards.

For more details on boundary scan test, please see information regarding additional technical documentation at
the end of this data sheet.
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Absolute Maximum Ratings" %3

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

SupplyVoltage Ve - v ovv v -05t01.32V........ ... .. -0.5t0 3.75V
Supply Voltage Veoaux « «+ + v v vvveevnennnnnn -05t03.75V............... -0.5 to0 3.75V
Output Supply Voltage Veglo - v vvvvveveeee e -05t03.75V ... ...l -0.5t0 3.75V
I/O Tristate Voltage Applied*................. -05t03.75V ............... -0.5to 3.75V
Dedicated Input Voltage Applied* ............. -05t03.75V....... .. ... .. -0.5to0 4.25V
Storage Temperature (ambient)............... -65t0150°C ............... -65 to 150°C
JunctionTemp. (Tj) . ...t +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
v 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
Veeaux® Auxiliary Supply Voltage 3.135 3.465 \
Voo I/0 Driver Supply Voltage 1.14 3.465 v
tiauTo Junction Temperature Automotive Operation -40 125 °C
tyrLAsHAUTO |Junction Temperature, Flash Programming, Automotive -40 125 °C

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

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

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

LA-MachX0256 and LA-MachX0640 Hot Socketing Specifications® >3

Symbol Parameter Condition Min. Typ. Max Units

Ipk Input or I/O leakage Current 0 = V|y = V|4 (MAX) — — +/-1000 pA

1. Insensitive to sequence of V¢, Vecaux, and Voo However, assumes monotonic rise/fall rates for Vo Vecaux, and Vegio,
2. 0= VCC =< VCC (MAX), 0= Vcc|o =< Vcc|o (MAX) and 0 =< VCCAUX =< VCCAUX (MAX)
3. IDK is additive to IPU, IPD or lBH'

© 2007 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.

www.latticesemi.com 3-1 DS1003 DC and Switching_01.3
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syslO Single-Ended DC Electrical Characteristics

Input/Output ViL Vi VoL Max. | Vgy Min. loL' lon'
Standard Min. (V)| Max. (V) Min. (V) |Max. (V) V) V) (mA) (mA)
04 | Veoo-04 | 16,12,8,4 | -14,-12,-8, -4
LVCMOS 3.3 -0.3 0.8 2.0 3.6 cco
02 | Veoo-02 0.1 -0.1
04 2.4 16 16
LVTTL -0.3 0.8 2.0 3.6 04 | Veoo-04| 12,84 12,8, -4
02 | Veoo-02 0.1 -0.1
04 | Veoio-04 | 16,12,8,4 | -14,-12,-8, -4
LVCMOS 2.5 -0.3 0.7 1.7 3.6
02 | Veoo-02 0.1 0.1
04 | Veoo-04 | 16,12,8,4 | -14,-12, -8, -4
LVCMOS 1.8 -0.3 | 0.35Vggio | 0.65Vecio | 36
02 | Veoio-02 0.1 -0.1
04 | Veoo-04 8,4 -8, -4
LVCMOS 1.5 0.3 | 0.35Vggio | 0.65Voeo | 36 cco
02 | Veoo-02 0.1 -0.1
04 | Veoo-04 6,2 -6, 2
LVCMOS 1.2 0.3 0.42 0.78 3.6 cclo
(“C” Version) 0.2 Veeio - 0.2 0.1 -0.1
LVCMOS 1.2 0.4 Vecio - 0.4 6,2 -6, -2
o TS 03 | 0.35V 0.65V 3.6
(‘E” Version) ce ce 02 | Vooio-02 0.1 -0.1
PCI 203 | 03Vooo | 05Veco | 36 | 0.1Veeo | 09Veoio 15 0.5

1. The average DC current drawn by I/Os between GND connections, or between the last GND in an I/O Bank and the end of an I/O Bank, as
shown in the logic signal connections table shall not exceed n * 8mA. Where n is the number of I1/Os between Bank GND connections or
between the last GND in a Bank and the end of a Bank.
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Typical Building Block Function Performance’
Pin-to-Pin Performance (LVCMOS25 12mA Drive)

Function | -3 Timing | Units
Basic Functions
16-bit decoder 9.4 ns
4:1 MUX 6.3 ns
16:1 MUX 71 ns

Register-to-Register Performance

Function -3 Timing Units
Basic Functions
16:1 MUX 348 MHz
16-bit adder 209 MHz
16-bit counter 277 MHz
64-bit counter 143 MHz
Embedded Memory Functions (1200 and 2280 Devices Only)
256x36 Single Port RAM 203 MHz
512x18 True-Dual Port RAM 203 MHz
Distributed Memory Functions
16x2 Single Port RAM 310 MHz
64x2 Single Port RAM 229 MHz
128x4 Single Port RAM 186 MHz
32x2 Pseudo-Dual Port RAM 224 MHz
64x4 Pseudo-Dual Port RAM 194 MHz

1. The above timing numbers are generated using the ispLEVER design tool. Exact performance may vary with device and
tool version. The tool uses internal parameters that have been characterized but are not tested on every device.
Rev. A 0.19

Derating Logic Timing

Logic Timing provided in the following sections of the data sheet and the ispLEVER design tools are worst case
numbers in the operating range. Actual delays may be much faster. The ispLEVER design tool from Lattice can pro-
vide logic timing numbers at a particular temperature and voltage.
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LA-MachXO Internal Timing Parameters'

Over Recommended Operating Conditions

-3

Parameter Description Min. | Max. | Units
PFU/PFF Logic Mode Timing
tLuTta PFU LUT4 delay (A to D inputs to F output) — 0.39 ns
tLuTe_PFU LUT6 delay (A to D inputs to OFX output) — 0.62 ns
tLsR_PFU Set/Reset to output of PFU — 1.26 ns
tsum_PFu Clock to Mux (M0,M1) input setup time 0.15 — ns
tum_PFU Clock to Mux (M0,M1) input hold time -0.07 | — ns
tsup_prFu Clock to D input setup time 0.18 — ns
tHp_PFU Clock to D input hold time -0.04 | — ns
tckeq PFU Clock to Q delay, D-type register configuration — 0.56 ns
tLE2q PFU Clock to Q delay latch configuration — 0.74 ns
t p2q_PFU D to Q throughput delay when latch is enabled — 0.77 ns
PFU Dual Port Memory Mode Timing
tcoram_pru |Clock to Output — 0.56 ns
tsupata_pru |Data Setup Time -0.25 — ns
tupata_pru  |Data Hold Time 0.39 — ns
tsuappr_pru |Address Setup Time -0.65 — ns
tyappr_pru  |Address Hold Time 0.99 — ns
tsuwren_pru |Write/Read Enable Setup Time -0.30 | — ns
tywren_pru |Write/Read Enable Hold Time 0.47 — ns
PIO Input/Output Buffer Timing
tNn_PIO Input Buffer Delay — 1.06 ns
touT_PIO Output Buffer Delay — 1.80 ns
EBR Timing (1200 and 2280 Devices Only)
tco E8R E;Iglcsl: et? output from Address or Data with no output . 314 ns
tcoo_EBR Clock to output from EBR output Register — 0.75 ns
tsupata_eBr |Setup Data to EBR Memory -0.37 | — ns
tipata_esr  |Hold Data to EBR Memory 0.57 — ns
tsuapDR_EBR |Setup Address to EBR Memory -037 | — ns
tHappr_esr |Hold Address to EBR Memory 0.57 — ns
tsuwreN_eBr |Setup Write/Read Enable to EBR Memory -023 | — ns
thwren_esr  |Hold Write/Read Enable to EBR Memory 0.36 — ns
tsuce_esr  |Clock Enable Setup Time to EBR Output Register 0.27 — ns
tHCE EBR Clock Enable Hold Time to EBR Output Register -0.18 | — ns
tRSTO_EBR tlz:raset To Output Delay Time from EBR Output Regis- . 144 ns
PLL Parameters (1200 and 2280 Devices Only)
tRSTREC Reset Recovery to Rising Clock — 1.00 ns
trsTsU Reset Signal Setup Time 1.00 — ns

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

Rev. A 0.19
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Power Supply and NC

Signal 100 TQFP' 144 TQFP!

VCC LAMX0256/640: 35, 90 21,52, 93, 129
LAMXO01200/2280: 17, 35, 66, 91

VCCIOO0 LAMXO0256: 60, 74, 92 LAMX0640: 117, 135
LAMXO0640: 80, 92 LAMXO01200/2280: 135
LAMXO1200/2280: 94

VCCIO1 LAMXO0256: 10, 24, 41 LAMXO0640: 82, 98
LAMXO0640: 60, 74 LAMXO01200/2280: 117
LAMX01200/2280: 80

VCCIO2 LAMXO0256: None LAMXO0640: 38, 63
LAMX0640: 29, 41 LAMXO01200/2280: 98
LAMXO01200/2280: 70

VCCIO3 LAMXO0256: None LAMX0640: 10, 26
LAMXO0640: 10, 24 LAMXO01200/2280: 82
LAMXO1200/2280: 56

VCCIO4 LAMX0256/640: None LAMXO0640: None
LAMXO1200/2280: 44 LAMXO01200/2280: 63

VCCIO5 LAMX0256/640: None LAMXO0640: None
LAMXO1200/2280: 27 LAMXO01200/2280: 38

VCCIO6 LAMXO0256/640: None LAMXO0640: None
LAMXO01200/2280: 20 LAMXO01200/2280: 26

VCCIO7 LAMX0256/640: None LAMXO0640: None
LAMXO1200/2280: 6 LAMXO01200/2280: 10

VCCAUX LAMX0256/640: 88 53, 128
LAMXO01200/2280: 36, 90

GND? LAMXO0256: 40, 84, 62, 75, 93, 12, 25, 42 16, 59, 88, 123, 118, 136, 83, 99, 37, 64, 11, 27
LAMXO0640: 40, 84, 81, 93, 62, 75, 30, 42, 12, 25
LAMX01200/2280: 9, 41, 59, 83, 100, 76, 50, 26

NC®

1. Pin orientation follows the conventional order from pin 1 marking of the top side view and counter-clockwise.

2. All grounds must be electrically connected at the board level. For fpBGA and ftBGA 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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LA-MachX0640, LA-MachX01200 and LA-MachX02280 Logic Signal
Connections: 144 TQFP

LAMXO0640 LAMXO1200 LAMX02280
Pin Ball Dual Ball Dual Ball Dual
Number | Function | Bank | Function |Differential] Function |Bank Function Differential ] Function |Bank Function Differential

1 PL2A 3 T PL2A 7 T PL2A 7 | LUMO_PLLT_FB_A T
2 PL2C 3 T PL2B 7 C PL2B 7 |LUMO_PLLC_FB_A (o]
3 PL2B 3 C PL3A 7 T PL3A 7 T™
4 PL3A 3 T PL3B 7 c* PL3B 7 c*
5 PL2D 3 C PL3C 7 T PL3C 7 LUMO_PLLT_IN_A T
6 PL3B 3 o] PL3D 7 C PL3D 7 | LUMO_PLLC_IN_A (o]
7 PL3C 3 T PL4A 7 T PL4A 7 T
8 PL3D 3 C PL4B 7 c* PL4B 7 c*
9 PL4A 3 PL4C 7 PL4C 7

10 VCCIO3 3 VCCIO7 7 VCCIO7 7

11 GNDIO3 3 GNDIO7 7 GNDIO7 7

12 PL4D 3 PL5C 7 PL6C 7

13 PL5A 3 T PL6A 7 T PL7A 7 T™
14 PL5B 3 GSRN C PL6B 7 GSRN c* PL7B 7 GSRN c*
15 PL5D 3 PL6D 7 PL7D 7

16 GND - GND - GND -

17 PL6C 3 T PL7C 7 T PL9C 7 T
18 PL6D 3 (o] PL7D 7 C PL9D 7 (o]
19 PL7A 3 T PL10A 6 T PL13A 6 T
20 PL7B 3 C PL10B 6 c* PL13B 6 c*
21 VCC - vcC - vCcC -

22 PL8A 3 PL11A 6 T PL13D 6

23 PL8B 3 C PL11B 6 c* PL14D 6 C
24 PL8C 3 TSALL PL11C 6 TSALL PL14C 6 TSALL T
25 PL9C 3 T PL12B 6 PL15B 6

26 VCCIO3 3 VCCIO6 6 VCCIO6 6

27 GNDIO3 3 GNDIO6 6 GNDIO6 6

28 PL9D 3 C PL13D 6 PL16D 6

29 PL10A 3 T PL14A 6 | LLMO_PLLT_FB_A T PL17A 6 | LLMO_PLLT_FB_A T
30 PL10B 3 o] PL14B 6 |LLMO_PLLC_FB_A c* PL17B 6 |LLMO_PLLC_FB_A c*
31 PL10C 3 T PL14C 6 T PL17C 6 T
32 PL11A 3 T PL14D 6 C PL17D 6 C
33 PL10D 3 C PL15A 6 LLMO_PLLT_IN_A T PL18A 6 LLMO_PLLT_IN_A T
34 PL11C 3 T PL15B 6 LLMO_PLLC_IN_A c* PL18B 6 LLMO_PLLC_IN_A c*
35 PL11B 3 C PL16A 6 T PL19A 6 T
36 PL11D 3 C PL16B 6 (o} PL19B 6 C
37 GNDIO2 2 GNDIO5 5 GNDIO5 5

38 VCCIO2 2 VCCIO5 5 VCCIO5 5

39 T™MS 2 T™S T™S 5 T™MS T™MS 5 T™MS

40 PB2C 2 PB2C 5 T PB2A 5 T
41 PB3A 2 T PB2D 5 C PB2B 5 (o]
42 TCK 2 TCK TCK 5 TCK TCK 5 TCK

43 PB3B 2 C PB3A 5 T PB3A 5 T
44 PB3C 2 T PB3B 5 C PB3B 5 C
45 PB3D 2 C PB4A 5 T PB4A 5 T
46 PB4A 2 T PB4B 5 C PB4B 5 C
47 TDO 2 TDO TDO 5 TDO TDO 5 TDO

48 PB4B 2 C PB4D 5 PB4D 5

49 PB4C 2 T PB5A 5 T PB5A 5 T
50 PB4D 2 PB5B 5 C PB5B 5 (o]




Pinout Information
Lattice Semiconductor LA-MachXO Automotive Family Data Sheet

LA-MachX0640, LA-MachX01200 and LA-MachX02280 Logic Signal
Connections: 144 TQFP (Cont.)

LAMXO0640 LAMXO1200 LAMX02280

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 c*
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 ™
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 (o} PT16D 1 C
110 PT9D 0 C PT11C 1 T PT16C 1 T
111 PT9E 0 T PT11B 1 C PT16B 1 C
112 PT9B 0 C PT11A 1 T PT16A 1 T
113 PT9C 0 T PT10F 1 (o} 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 GNDIOO0 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 (o} 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 (o} 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 vCC - 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 VCCIOO0 0
136 GNDIOO 0 GNDIOO 0 GNDIOO 0
137 PT3B 0 C PT3D 0 (o} PT4B 0 T
138 PT2F 0 C PT3C 0 T PT4A 0 C
139 PT3A 0 T PT3B 0 (o} 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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Pinout Information
Lattice Semiconductor LA-MachXO Automotive Family Data Sheet

LA-MachX0640, LA-MachX01200 and LA-MachX02280 Logic Signal
Connections: 256 ftBGA (Cont.)

LAMXO0640 LAMXO1200 LAMX02280
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 [} R10 PB8B 4 C R10 PB11D 4 C
T10 PB7C 2 T T10 PB8C 4 T T10 PB12A 4 T
T PB7D 2 [} T11 PB8D 4 C T PB12B 4 (o}
N10 NC N10 PB8E 4 T N10 PB12C 4 T
N11 NC N11 PB8F 4 C N11 PB12D 4 (o}
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 [} R12 PB9B 4 (o} R12 PB13B 4 (o}
P11 PB8A 2 T P11 PB9C 4 T P11 PB13C 4 T
P12 PB8B 2 C P12 PB9D 4 (e} 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 [} R14 PB10B 4 (o} R14 PB14D 4 (o}
GND GND - GND GND - GND GND -
T14 PB9C 2 T14 PB10C 4 T14 PB15A 4 T
T15 PB9D 2 (o] T15 PB10D 4 (o] T15 PB15B 4 (o]
P13*** | SLEEPN - SLEEPN P13 NC - P13 NC -
P14 PB9F 2 P14 PB10F 4 P14 PB15D 4
R15 NC R15 PB11A 4 T R15 PB16A 4 T
R16 NC R16 PB11B 4 (e} R16 PB16B 4 (o}
P15 NC P15 PB11C 4 T P15 PB16C 4 T
P16 NC P16 PB11D 4 C P16 PB16D 4 C
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 C M11 PR20B 3 C
L11 NC L11 PR16A 3 T L11 PR20A 3 T
N12 NC N12 PR15B 3 c** N12 PR18B 3 c**
N13 NC N13 PR15A 3 T N13 PR18A 3 T
M13 NC M13 PR14D 3 (o} M13 PR17D 3 (o}
M12 NC M12 PR14C 3 T M12 PR17C 3 T
N14 PR11D 1 [} N14 PR14B 3 c** N14 PR17B 3 c**
N15 PR11C 1 T N15 PR14A 3 ™ N15 PR17A 3 ™
L13 PR11B 1 C L13 PR13D 3 C L13 PR16D 3 (o}
L12 PR11A 1 T L12 PR13C 3 T L12 PR16C 3 T
M14 PR10B 1 C M14 PR13B 3 c** M14 PR16B 3 c**
VCCIO1 | VCCIO1 1 VCCIO3 | VCCIO3 3 VCCIO3 | VCCIO3 3
GND GNDIOA 1 GND GNDIO3 3 GND GNDIO3 3
L14 PR10A 1 T L14 PR13A 3 ™ L14 PR16A 3 ™
N16 PR10D 1 (o] N16 PR12D 3 (o] N16 PR15D 3 (o]
M16 PR10C 1 T M16 PR12C 3 T M16 PR15C 3 T
M15 PR9D 1 [} M15 PR12B 3 c** M15 PR15B 3 c**
L15 PR9C 1 T L15 PR12A 3 T L15 PR15A 3 T
L16 PR9B 1 [} L16 PR11D 3 C L16 PR14D 3 C
K16 PR9A 1 T K16 PR11C 3 T K16 PR14C 3 T
K13 PR8D 1 C K13 PR11B 3 c** K13 PR14B 3 c**




Lattice Semiconductor

Pinout Information
LA-MachXO Automotive Family Data Sheet

LA-MachX0640, LA-MachX01200 and LA-MachX02280 Logic Signal
Connections: 256 ftBGA (Cont.)

LAMXO0640 LAMXO1200 LAMX02280
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function | Bank | Function | Differential |[Number | Function | Bank Function Differential | Number | Function | Bank Function Differential
A3 PT2B 0 [} A3 PT3B 0 (o} A3 PT3B 0 (o}
A2 PT2A 0 T A2 PT3A 0 T A2 PT3A 0 T
B3 NC B3 PT2B 0 C B3 PT2D 0 (o}
B2 NC B2 PT2A 0 T B2 PT2C 0 T
VCCIOO0 | VCCIO0 VCCIOO | VCCIO0 0 VCCIOO | VCCIO0 0
GND GNDIOO GND GNDIOO 0 GND GNDIOO 0
A1 GND - A1 GND - A1 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 - Js 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 -
T GND - T GND - T1 GND -
T16 GND - T16 GND - T16 GND -
G7 VCC - G7 VCC - G7 VCC -
G10 VCC - G10 VCC - G10 VCC -
K7 VCC - K7 VCC - K7 VCC -
K10 vCC - K10 vCcC - K10 vCcC -
H6 VCCIO3 3 H6 VCCIO7 7 H6 VCCIO7 7
G6 VCCIO3 3 G6 VCCIO7 7 G6 VCCIO7 7
Ké VCCIO3 3 Ké VCCIO6 6 Ké VCCIO6 6
Jé 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 J11 VCCIO3 3 J11 VCCIO3 3
H11 VCCIO1 1 H11 VCCIO2 2 H11 VCCIO2 2
G11 VCCIO1 1 G11 VCCIO2 2 G11 VCCIO2 2
F9 VCCIO0 0 F9 VCCIO1 1 F9 VCCIO1 1
F10 VCCIOO0 0 F10 VCCIO1 1 F10 VCCIO1 1
F8 VCCIOO0 0 F8 VCCIOO0 0 F8 VCCIO0 0
F7 VCCIO0 0 F7 VCCIOO0 0 F7 VCCIO0 0

* LCMXO0640 only.
** Supports true LVDS outputs.
*** NC for “E” devices.

**** Primary clock inputs are single-ended.
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Lattice Semiconductor

Pinout Information

LA-MachXO Automotive Family Data Sheet

LA-MachX02280 Logic Signal Connections: 324 ftBGA (Cont.)

LAMX02280
Ball Number Ball Function Bank Dual Function Differential
T2 PL20B 6 C
P6 T™MS 5 TMS
Vi PB2A 5 T
u2 PB2B 5 C
T3 PB2C 5 T
N7 TCK 5 TCK
R4 PB2D 5 C
R5 PB3A 5 T
T4 PB3B 5 C
VCC VCC -
R6 PB3C 5 T
P7 PB3D 5 C
u3 PB4A 5 T
T5 PB4B 5 C
V2 PB4C 5 T
N8 TDO 5 TDO
V3 PB4D 5 C
T6 PB5A 5 T
GND GNDIO5 5
VCCIO5 VCCIO5 5
u4 PB5B 5 C
P8 PB5C 5 T
T7 PB5D 5 C
V4 TDI 5 TDI
R8 PB6A 5 T
N9 PB6EB 5 C
us PB6C 5 T
V5 PB6D 5 C
U6 PB7A 5 T
VCC VCC -
V6 PB7B 5 C
P9 PB7C 5 T
T8 PB7D 5 C
u7 PB8A 5 T
V7 PB8B 5 C
M10 VCCAUX -
us PB8C 5 T
V8 PB8D 5 C
VCCIO5 VCCIO5 5
GND GNDIO5 5
T9 PBSE 5 T
U9 PB8F 5 C
V9 PB9A 4 T
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