E*)( Fattice Semiconductor Corporation - LAMXO1200E-3TN100E Datasheet

Details

Product Status
Programmable Type
Delay Time tpd(1) Max
Voltage Supply - Internal
Number of Logic Elements/Blocks
Number of Macrocells
Number of Gates
Number of I/O

Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active
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Embedded - CPLDs, or Complex Programmable Logic
Devices, are highly versatile digital logic devices used in
electronic systems. These programmable components are
designed to perform complex logical operations and can
be customized for specific applications. Unlike fixed-
function ICs, CPLDs offer the flexibility to reprogram their
configuration, making them an ideal choice for various
embedded systems. They consist of a set of logic gates anc
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.
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Features

B Non-volatile, Infinitely Reconfigurable

* |nstant-on — powers up in microseconds
Single chip, no external configuration memory
required
Excellent design security, no bit stream to
intercept
Reconfigure SRAM based logic in milliseconds
SRAM and non-volatile memory programmable
through JTAG port
Supports background programming of
non-volatile memory

AEC-Q100 Tested and Qualified

Sleep Mode

* Allows up to 100x static current reduction
TransFR™ Reconfiguration (TFR)

* In-field logic update while system operates
High I/O to Logic Density

* 256 to 2280 LUT4s

* 73 to 271 I/0Os 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
e Up to 7.5 Kbits distributed RAM
* Dedicated FIFO control logic

B Flexible I/0 Buffer

* Programmable sysIO™ buffer supports wide
range of interfaces:
- LVCMOS 3.3/2.5/1.8/1.5/1.2
- LVTTL
- PCI
- LVDS, Bus-LVDS, LVPECL, RSDS

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

System Level Support
» |EEE Standard 1149.1 Boundary Scan
* Onboard oscillator
¢ Devices operate with 3.3V, 2.5V, 1.8V or 1.2V
power supply
* |EEE 1532 compliant in-system programming

Introduction

The LA-MachXO automotive device family is optimized
to meet the requirements of applications traditionally
addressed by CPLDs and low capacity FPGAs: glue
logic, bus bridging, bus interfacing, power-up control,
and control logic. These devices bring together the best
features of CPLD and FPGA devices on a single chip in
AEC-Q100 tested and qualified versions.

The devices use look-up tables (LUTs) and embedded
block memories traditionally associated with FPGAs for
flexible and efficient logic implementation. Through non-
volatile technology, the devices provide the single-chip,

Table 1-1. LA-MachXO Automotive Family Selection Guide

Device LAMXO256E/C LAMXO640E/C LAMXO1200E LAMXO2280E
LUTs 256 640 1200 2280
Dist. RAM (Kbits) 2.0 6.0 6.25 7.5
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 1.2
Number of PLLs 0 0 1 2
Max. I/0 78 159 211 271
Packages
100-pin Lead-Free TQFP (14x14 mm) 78 74 73 73
144-pin Lead-Free TQFP (20x20 mm) 113 113 113
256-ball Lead-Free ftBGA (17x17 mm) 159 211 211
324-ball Lead-Free fiBGA (19x19 mm) 271

© 2006 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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sysCLOCK Phase Locked Loops (PLLs)

The LA-MachX01200 and LA-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'tta'fd —>  Divider »  Select » CLKOS
CLKI Adjust ontrofle CLKOP
CLKI ( ) Jus Oscillator ( )
(from routing or |
external pin)
» CLKOP
Feedback Sea)ndkary
CLKFB »|  Divider D » CLKOK
Scalar (CLKFB) ivider
(from Post Sca (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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Bus Size Matching

All of the multi-port memory modes support different widths on each of the ports. The RAM bits are mapped LSB
word 0 to MSB word 0, LSB word 1 to MSB word 1 and so on. Although the word size and number of words for
each port varies, this mapping scheme applies to each port.

RAM Initialization and ROM Operation

If desired, the contents of the RAM can be pre-loaded during device configuration. By preloading the RAM block
during the chip configuration cycle and disabling the write controls, the sysMEM block can also be utilized as a
ROM.

Memory Cascading
Larger and deeper blocks of RAMs can be created using EBR sysMEM Blocks. Typically, the Lattice design tools
cascade memory transparently, based on specific design inputs.

Single, Dual, Pseudo-Dual Port and FIFO Modes

Figure 2-12 shows the five basic memory configurations and their input/output names. In all the sysMEM RAM
modes, the input data and address for the ports are registered at the input of the memory array. The output data of
the memory is optionally registered at the memory array output.

Figure 2-12. sysMEM Memory Primitives

AD[12:0] ADA[12:0] ADBI[12:0]
DI[35:0] DIA[17:0] DIB[17:0]
oLK CLKA —P» <4— CEB
] CEA —P 4— CLKB
|- |- .
CE™» EBR PDOBS0L pera | EBR g 1 RsTB
RST WEA —P <«—| WEB
WE —» CSA[2:0] —P> «4— CSB[2:0]
CS[2:0] > DOA[17:0] DOB[17:0]
Single Port RAM True Dual Port RAM
ADWI[12:0]

AD[12:0] DI[35:0] > ADR[12:0]
CLK —P CLKW —> - _
cE—» EBR »DO[35:0] CEW P  EBR P DO[35:0]
RST —P WE —P <—{ CER

» RST |

CS[2:0] —» csi2:0] —» <4— CLKR
ROM Pseudo-Dual Port RAM

DO[35:0]

<«—| CLKR

DI[35:0] P RSTB

CLKW —p> <«—| RE

RSTA » EBR |4 RCE

WE b — > FF

CEW [—» »| AF

» EF

»| AE

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

LA-MachX0256

LA-MachX0640

LA-MachX01200

LA-MachX02280

Number of 1/0 Banks

2

4

8

8

Type of Input Buffers

Single-ended
(all /O Banks)

Single-ended
(all /O Banks)

Single-ended
(all /O Banks)

Differential Receivers
(all /O Banks)

Single-ended
(all /O Banks)

Differential Receivers
(all /O Banks)

Types of Output Buffers

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

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

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

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

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

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

Differential Output

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

Single Ended Interfaces

LVTTL v v v v v

LVCMOS33 v v v v v

LVCMOS25 v v v v v

LVCMOS18 v

LVCMOS15 v

LVCMOS12 v v v v v

PCI v

Differential Interfaces

BLVDS? LVDS? LVPECL’,RSDS* | Vv | v | Vv | Vv | V

1. Top Banks of LA-MachX0O1200 and LA-MachX02280 devices only.
2. LA-MachX01200 and LA-MachX02280 devices only.
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Figure 2-22. L A-MachXO Configuration and Programming

Program in seconds

ISP 1149.1 TAP Port

1532

Configure in milliseconds

microseconds

Background
N R ) R
1
. Power-up :
I 1 o
Non-Volatile | !
Memory Space . —>
: Refresh :
! 1
. Download in :
I
! I

SRAM Memory

Space

Density Shifting

The LA-MachXO family has been designed to enable density migration in the same package. Furthermore, the
architecture ensures a high success rate when performing design migration from lower density parts to higher den-
sity parts. In many cases, it is also possible to shift a lower utilization design targeted for a high-density device to a
lower density device. However, the exact details of the final resource utilization will impact the likely success in

each case.
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syslO Differential Electrical Characteristics

LVDS
Over Recommended Operating Conditions
Parameter
Symbol Parameter Description Test Conditions Min. Typ. Max. Units
Vine Vinm - |Input Voltage 0 — 2.4 \
V1D Differential Input Threshold +/-100 — — mV
100mV < VTHD VTHD/2 1.2 1.8 \
Veum Input Common Mode Voltage 200mV = V1yp V1up/2 1.2 1.9 \
350mV = VTHD VTHD/2 1.2 2.0 \
N Input current Power on — — +/-10 pA
VoH Output high voltage for Vop or Vo |Rt = 100 Ohm — 1.38 1.60 \
VoL Output low voltage for Vgp or Vg |Rt =100 Ohm 0.9V 1.03 — \
Vob Output voltage differential (Vop - Vowm), Rt = 100 Ohm 250 350 450 mV
AVop l((:)CVange in Vop between high and _ _ 50 mv
Vos Output voltage offset (Vop - Vom)/2, Ry = 100 Ohm 1.125 1.25 1.375 \
AVps Change in Vog between H and L — — 50 mV
- Vop = OV Driver outputs . .
losp Output short circuit current shorted 6 mA

LVDS Emulation

LA-MachXO automotive devices can support LVDS outputs via emulation (LVDS25E), in addition to the LVDS sup-
port that is available on-chip on certain devices. The output is emulated using complementary LVCMOS outputs in
conjunction with resistors across the driver outputs on all devices. The scheme shown in Figure 3-1 is one possible
solution for LVDS standard implementation. Resistor values in Figure 3-1 are industry standard values for 1% resis-
tors.

Figure 3-1. LVDS Using External Resistors (LVDS25E)

VCCIO =25
\ L 158
8mA {1 * * C
Zo =100
VCCIO =25 140 100
\ 158
8mA {1 d C
On-chip Off-chip Off-chip On-chip
EEE— <4+—
Emulated
LVDS
Buffer

Note: All resistors are +1%.

The LVDS differential input buffers are available on certain devices in the LA-MachXO family.
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Flash Download Time

Symbol Parameter Min. Typ. Max. Units
LCMXO256 — — 0.4 ms
t ater of e o suppied) | OMX0840 - - 08 ms
AEFRESH to Device I/0 Activfe)p LCMXO1200 - - 0.8 ms
LCMX02280 — — 1.0 ms
JTAG Port Timing Specifications
Over Recommended Operating Conditions
Symbol Parameter Min. Max. Units
fMAX TCK [BSCAN] clock frequency — 25 MHz
teTcp TCK [BSCAN] clock pulse width 40 — ns
ts8TCPH TCK [BSCAN] clock pulse width high 20 — ns
tgTepL TCK [BSCAN] clock pulse width low 20 — ns
taTs TCK [BSCAN] setup time 8 — ns
taTH TCK [BSCAN] hold time 10 — ns
tgTRE TCK [BSCAN] rise/fall time 50 — mV/ns
tsTco TAP controller falling edge of clock to output valid — 10 ns
tsTcoDIs TAP controller falling edge of clock to output disabled — 10 ns
tBTCOEN TAP controller falling edge of clock to output enabled — 10 ns
tsTCRS BSCAN test capture register setup time 8 — ns
tsTCRH BSCAN test capture register hold time 25 — ns
tsuTtco BSCAN test update register, falling edge of clock to output valid — 25 ns
tsTUODIS BSCAN test update register, falling edge of clock to output disabled — 25 ns
tBTUPOEN BSCAN test update register, falling edge of clock to output enabled — 25 ns
Rev. A 0.19

Figure 3-5. JTAG Port Timing Waveforms
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Signal Descriptions

Signal Name | vo | Descriptions
General Purpose

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

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

P[Edge] [Row/Column
Number]_[A/B/C/D/E/F]

/0 [A/B/C/D/E/F] indicates the PIO within the group to which the pad is connected.
Some of these user programmable pins are shared with special function pins. When not
used as special function pins, these pins can be programmed as I/Os for user logic.

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

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

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

NC — | No connect.

GND — |GND - Ground. Dedicated pins.

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

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

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

Veeiox — |Vceio - The power supply pins for /O Bank x. Dedicated pins.
Sleep Mode pin - Active low sleep pin. When this pin is held high, the device operates nor-

SLEEPN' I |mally. This pin has a weak internal pull-up, but when unused, an external pull-up to V¢ is

recommended. When driven low, the device moves into Sleep mode after a specified time.

PLL and Clock Functions (Used as user programmable 1/0 pins when not used for PLL or clock pins)

LOCIOLPULT LN | — [ o BT e
LoCIoL AT ELRE | — e Lot e oo s o
PCLK [n]_[1:0] — | Primary Clock Pads, n per side.

Test and Programming (Dedicated pins)

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

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

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

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

© 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.
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Pin Information Summary

LAMXO0256C/E LAMXO640C/E
Pin Type 100 TQFP 100 TQFP 144 TQFP 256 ftBGA

Single Ended User I/0 78 74 113 159
Differential Pair User I/O" 38 17 43 79
Muxed 6 6 6 6
TAP 4 4 4 4
Dedicated (Total Without Supplies) 5 5 5 5
VCC 2 2 4 4
VCCAUX 1 1 2 2

BankO 3 2 2 4

Bank1 3 2 2 4
VCCIO

Bank2 — 2 2 4

Bank3 — 2 2 4
GND 8 10 12 18
NC 0 0 0 52

BankO 41/20 18/5 29/10 42/21
Single Ended/Differential I/0 Bank1 3718 21/4 30711 40/20
per Bank Bank2 — 14/2 24/9 36/18

Bank3 — 21/6 30/13 40/20

1. These devices support emulated LVDS outputs. LVDS inputs are not supported.

LAMXO1200E LAMXO2280E
Pin Type 100 TQFP 144 TQFP 256 ftBGA 100 TQFP 144 TQFP 256 ftBGA | 324 ftBGA
Single Ended User I/0 73 113 211 73 113 211 271
Differential Pair User I/O' 27 48 105 30 47 105 134
Muxed 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
VCC 4 4 4 2 4 4 6
VCCAUX 2 2 2 2 2 2 2
Bank0 1 1 2 1 1 2 2
Bank1 1 1 2 1 1 2 2
Bank2 1 1 2 1 1 2 2
VCCIO Bank3 1 1 2 1 1 2 2
Bank4 1 1 2 1 1 2 2
Bank5 1 1 2 1 1 2 2
Bank6 1 1 2 1 1 2 2
Bank7 1 1 2 1 1 2 2
GND 8 12 18 8 12 18 24
NC 0 0 0 0 0 0 0
Bank0 10/3 14/6 26/13 9/3 13/6 24/12 34/17
Bank1 8/2 15/7 28/14 9/3 16/7 30/15 36/18
Bank2 10/4 15/7 26/13 10/4 15/7 26/13 34/17
Single Ended/Differential I/O Bank3 11/5 15/7 28/14 11/5 15/7 28/14 34/17
per Bank Bank4 8/3 14/5 27/13 8/3 14/4 29/14 35/17
Bank5 5/2 10/4 22/11 5/2 10/4 20/10 30/15
Bank6 10/3 15/6 28/14 10/4 15/6 28/14 34/17
Bank7 11/5 15/6 26/13 11/5 15/6 26/13 34/17

1. These devices support on-chip LVDS buffers for left and right /0O Banks.
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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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Power Supply and NC (Cont.)

Signal 256 ftBGA' 324 ftBGA'
VCC G7, G10, K7, K10 F14, G11, G9, H7, L7, M9
VCCIO0 LAMXO640: F8, F7, F9, F10 G8, G7
LAMXO1200/2280: F8, F7

VCCIO1 LAMXO0640: H11, G11, K11, J11 G12, G10
LAMXO1200/2280: F9, F10

VCCIO2 LAMXO0640: L9, L10, L8, L7 J12, H12
LAMXO1200/2280: H11, G11

VCCIO3 LAMXO640: K6, J6, H6, G6 L12, K12
LAMXO1200/2280: K11, J11

VCCIO4 LAMXO640: None M12, M11
LAMXO1200/2280: L9, L10

VCCIO5 LAMXO640: None M8, R9
LAMXO1200/2280: L8, L7

VCCIO6 LAMXO640: None M7, K7
LAMXO1200/2280: K6, J6

VCCIO7 LAMXO640: None H6, J7
LAMXO1200/2280: H6, G6

VCCAUX T9, A8 M10, F9

GND? A1, A16, F11, G8, G9, H7, H8, H9, H10, J7, J8, J9, |E14, F16, H10, H11, H8, H9, J10, J11, J4, J8, J9,

J10, K8, K9, L6, T1,T16

K10, K11, K17, K8, K9, L10, L11, L8, L9, N2, P14,

P5, R7

NC?

LAMXO0640: 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
LAMXO1200: None

LAMX02280: 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 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-MachX01200 and LA-MachX02280 Logic Signal Connections:
100 TQFP

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

1 PL2A 7 T PL2A 7 LUMO_PLLT_FB_A T
2 PL2B 7 C PL2B 7 LUMO_PLLC_FB_A C
3 PL3C 7 T PL3C 7 LUMO_PLLT_IN_A T
4 PL3D 7 C PL3D 7 LUMO_PLLC_IN_A C
5 PL4B 7 PL4B 7
6 VCCIO7 7 VCCIO7 7
7 PL6A 7 T PL7A 7 T™
8 PL6B 7 GSRN C* PL7B 7 GSRN C*
9 GND - GND -
10 PL7C 7 T PLIC 7 T
11 PL7D 7 C PL9D 7 C
12 PL8C 7 T PL10C 7 T
13 PL8D 7 C PL10D 7 C
14 PL9C 6 PL11C 6
15 PL10A 6 T PL13A 6 T
16 PL10B 6 Cc* PL13B 6 c*
17 VCC - VCC -
18 PL11B 6 PL14D 6 C
19 PL11C 6 TSALL PL14C 6 TSALL T
20 VCCIO6 6 VCCIO6 6
21 PL13C 6 PL16C 6
22 PL14A 6 LLMO_PLLT_FB_A T PL17A 6 LLMO_PLLT_FB_A T
23 PL14B 6 |LLMO_PLLC_FB_A C* PL17B 6 LLMO_PLLC_FB_A C*
24 PL15A 6 LLMO_PLLT_IN_A T PL18A 6 LLMO_PLLT_IN_A T
25 PL15B 6 LLMO_PLLC_IN_A Cc* PL18B 6 LLMO_PLLC_IN_A c*

26 GNDIO6 ) GNDIO6 )

GNDIO5 GNDIO5

27 VCCIO5 5 VCCIO5 5
28 T™MS 5 TMS TMS 5 T™MS
29 TCK 5 TCK TCK 5 TCK
30 PB3B 5 PB3B 5
31 PB4A 5 T PB4A 5 T
32 PB4B 5 C PB4B 5 C
33 TDO 5 TDO TDO 5 TDO
34 TDI 5 TDI TDI 5 TDI
35 VCC - VCC -
36 VCCAUX - VCCAUX -
37 PB6E 5 T PB8E 5 T
38 PB6F 5 C PB8F 5 C
39 PB7B 4 PCLK4_1*** PB10F 4 PCLK4_1***
40 PB7F 4 PCLK4_0*** PB10B 4 PCLK4_0***
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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

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 C
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 (o} 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 NC - NC -

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 (o} 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 c*
90 PR7A 1 T PR10A 3 T™ PR13A 3 ™
91 PR6D 1 C PR8B 2 c* PR10B 2 c*
92 PR6C 1 T PR8A 2 T™ PR10A 2 ™
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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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
J4 PL8A 3 T J4 PL13A 6 T J4 PL16A 6 T
J5 PL8B 3 [} J5 PL13B 6 c** J5 PL16B 6 c**
R1 PL11A 3 T R1 PL13C 6 T R1 PL16C 6 T
R2 PL11B 3 [o] R2 PL13D 6 (o] R2 PL16D 6 (o]
- - - - - - 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 C L4 PL14D 6 C L4 PL17D 6 (o}
M5 NC M5 PL15A 6 | LLMO_PLLT_IN_A T M5 PL18A 6 LLMO_PLLT_IN_A ™
M4 NC M4 PL15B 6 LLMO_PLLC_IN_A c M4 PL18B 6 LLMO_PLLC_IN_A c**
N4 PL11C 3 T N4 PL16A 6 T N4 PL19A 6 T
N3 PL11D 3 [} N3 PL16B 6 (o} N3 PL19B 6 (o}
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 ™S 2 T™S P4 ™S 5 T™S P4 T™S 5 T™MS
P2 NC P2 PB2A 5 T P2 PB2A 5 T
P3 NC P3 PB2B 5 (e} P3 PB2B 5 (o}
N5 NC N5 PB2C 5 N5 PB2C 5 T
R3 TCK 2 TCK R3 TCK 5 TCK R3 TCK 5 TCK
N6 NC N6 PB2D 5 (o} N6 PB2D 5 (o}
T2 PB2A 2 T T2 PB3A 5 T T2 PB3A 5 T
T3 PB2B 2 [} T3 PB3B 5 (o} T3 PB3B 5 (o}
R4 PB2C 2 T R4 PB3C 5 T R4 PB3C 5 T
R5 PB2D 2 C R5 PB3D 5 C R5 PB3D 5 (o}
P5 PB3A 2 T P5 PB4A 5 T P5 PB4A 5 T
P6 PB3B 2 [} P6 PB4B 5 C P6 PB4B 5 (o}
T5 PB3C 2 T T5 PB4C 5 T T5 PB4C 5 T
M6 TDO 2 TDO M6 TDO 5 TDO M6 TDO 5 TDO
T4 PB3D 2 C T4 PB4D 5 (e} 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 [} 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 [} T7 PB5D 5 (e} T7 PB6B 5 C
M7 NC M7 PB6A 5 T M7 PB7C 5 T
M8 NC M8 PB6B 5 (o} M8 PB7D 5 (o}
T9 VCCAUX | - T9 VCCAUX | - T9 VCCAUX | -
R7 PB4E 2 T R7 PB6C 5 R7 PB8C 5 T
R8 PB4F 2 [} R8 PB6D 5 (o} R8 PB8D 5 (o}
- - VCCIO5 | VCCIO5 5 VCCIOS5 | VCCIO5 5
- - GND GNDIO5 5 GND GNDIO5 5
P7 PB5C 2 T P7 PB6E 5 T P7 PB9A 4 T
P8 PB5D 2 [} 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**** [} N9 PB7B 4 PCLK4_1**** (e} N9 PB10F 4 PCLK4_1**** (o}
P10 PB7B 2 [} P10 PB7D 4 C P10 PB10D 4 C
P9 PB7A 2 T P9 PB7C 4 T P9 PB10C 4 T
M9 PB6B 2 PCLK2_0**** C M9 PB7F 4 PCLK4_0**** C M9 PB10B 4 PCLK4_0**** (o}
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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
J13 PR8C 1 T J13 PR11A 3 T J13 PR14A 3 T
GND GND - GND GND - GND GND -
K14 PR8B 1 C K14 PR10D 3 C K14 PR13D 3 C
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 C
J12 NC J12 PR9C 3 T J12 PR11C 3 T
J16 PR7B 1 [} J16 PR9B 3 c** J16 PR11B 3 c**
H16 PR7A 1 T H16 PR9A 3 T H16 PR11A 3 T
H15 PR6B 1 [} H15 PR8D 2 (o} H15 PR10D 2 (o}
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 ™ G14 PR10A 2 ™
GND GNDIO1 1 GND GNDIO2 2 GND GNDIO2 2
VCCIO1 | VCCIO1 1 VCCIO2 | VCCIO2 2 VCCIO2 | VCCIO2 2
H13 PR6D 1 [} H13 PR7D 2 (o} H13 PR9D 2 (o}
H12 PR6C 1 T H12 PR7C 2 T H12 PR9C 2 T
G13 PR4D 1 [} G13 PR7B 2 c** G13 PR9B 2 c**
G12 PR4C 1 T G12 PR7A 2 T G12 PR9A 2 ™
G16 PR5B 1 [} G16 PR6D 2 C G16 PR7D 2 C
F16 PR5A 1 T F16 PR6C 2 T F16 PR7C 2 T
F15 PR4B 1 [} F15 PR6B 2 c** F15 PR7B 2 c**
E15 PR4A 1 T E15 PR6A 2 T E15 PR7A 2 T
E16 PR3B 1 [} E16 PR5D 2 C E16 PR6D 2 (o}
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 [} D15 PR5B 2 c** D15 PR6B 2 Cc**
C15 PR2C 1 T C15 PR5A 2 T C15 PR6A 2 T
C16 PR2B 1 [} C16 PR4D 2 C C16 PR5D 2 C
B16 PR2A 1 T B16 PR4C 2 T B16 PR5C 2 T
F14 PR3D 1 C F14 PR4B 2 c** F14 PR5B 2 c**
E14 PR3C 1 T E14 PR4A 2 T E14 PR5A 2 T
- - - - - - GND GND -
F12 NC F12 PR3D 2 (e} F12 PR4D 2 (o}
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 c**
D14 NC D14 PR2A 2 T D14 PR3A 2 T
VCCIOO0 | 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
VCCIOO0 | 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 C14 PT11B 1 (e} C14 PT16B 1 (o}
B14 NC B14 PT11A 1 T B14 PT16A 1 T
C13 PTOF 0 [} C13 PT10F 1 C C13 PT15D 1 C
B13 PT9E 0 T B13 PT10E 1 T B13 PT15C 1 T




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
E11 NC E11 PT10D 1 (o} E11 PT15B 1 (o}
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
A4 PT7F 0 C A14 PT9F 1 C A14 PT14B 1 C
A13 PT7E 0 T A13 PT9E 1 T A13 PT14A 1 T
C12 PT8B 0 [} C12 PT9D 1 C c12 PT13D 1 (o}
C11 PT8A 0 T Ci1 PT9C 1 T C11 PT13C 1 T
- - VCCIO1 | VCCIO1 1 VCCIO1 | VCCIO1 1
- - GND | GNDIO1 1 GND | GNDIO1 1
B12 PT7B 0 C B12 PT9B 1 C B12 PT12D 1 C
B11 PT7A 0 T B11 PT9A 1 T B11 PT12C 1 T
A12 PT7D 0 [} A12 PT8F 1 (e} A12 PT12B 1 (o}
A1l PT7C 0 T A1l PT8E 1 T A1l PT12A 1 T
GND GND - GND GND - GND GND -
B10 PT5D 0 (o] B10 PT8D 1 (o] B10 PT11B 1 (o]
B9 PT5C 0 T B9 PT8C 1 T B9 PT11A 1 T
D10 PT8D 0 [} 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 (o] C10 PT7F 1 (o] c10 PT10D 1 (o]
C9 PT6C 0 T Cc9 PT7E 1 T co PT10C 1 T
A9 PT6B 0 PCLKO_1**** [} 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 [} E9 PT7B 1 (e} E9 PT9D 1 (o}
E8 PT9A 0 T E8 PT7A 1 T E8 PTOC 1 T
D7 PT5B 0 PCLKO_0**** [} D7 PT6F 0 PCLK1_0**** C D7 PT9B 1 PCLK1_0**** C
D8 PT5A 0 T D8 PT6E 0 T D8 PT9A 1 T
VCCIOO0 | VCCIO0 0 VCCIOO | VCCIO0 0 VCCIOO | VCCIOO0 0
GND GNDIOO 0 GND GNDIOO 0 GND GNDIOO 0
Cc8 PT4F 0 [} Cc8 PT6D 0 (e} c8 PT8D 0 (o}
B8 PT4E 0 B8 PT6C 0 B8 PT8C 0 T
A8 VCCAUX | - A8 VCCAUX | - A8 VCCAUX | -
A7 PT4D 0 C A7 PT6B 0 C A7 PT7D 0 (o}
A6 PT4C 0 T A6 PT6A 0 T A6 PT7C 0 T
B7 PT4B 0 [} B7 PT5F 0 (o} B7 PT7B 0 C
B6 PT4A 0 T B6 PT5E 0 T B6 PT7A 0 T
C6 PT3C 0 T Ccé6 PT5C 0 T C6 PT6A 0 T
Cc7 PT3D 0 [} C7 PT5D 0 C Cc7 PT6B 0 C
A5 PT3E 0 T A5 PT5A 0 T A5 PT6C 0 T
A4 PT3F 0 [} A4 PT5B 0 C A4 PT6D 0 C
E7 NC E7 PT4C 0 T E7 PT6E 0 T
E6 NC E6 PT4D 0 (e} E6 PT6F 0 (o}
B5 PT3B 0 [} B5 PT3F 0 C B5 PT5D 0 C
B4 PT3A 0 T B4 PT3E 0 T B4 PT5C 0 T
D5 PT2D 0 [} D5 PT3D 0 C D5 PT5B 0 C
D6 PT2C 0 T Dé PT3C 0 T D6 PT5A 0 T
C4 PT2E 0 T C4 PT4A 0 T C4 PT4A 0 T
C5 PT2F 0 [} C5 PT4B 0 (o} C5 PT4B 0 (o}
- - - - - - GND GND -
D4 NC D4 PT2D 0 C D4 PT3D 0 C
D3 NC D3 PT2C 0 T D3 PT3C 0 T
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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
V10 PB9B 4 C
N10 PBaC 4 T
R10 PB9D 4 C
P10 PB10F 4 PCLK4_1** C
T10 PB10E 4 T
(UA10] PB10D 4 C
Vi1 PB10C 4 T
U11 PB10B 4 PCLK4_0** C
VCCIO4 VCCIO4 4
GND GNDIO4 4
T11 PB10A 4 T
ui12 PB11A 4 T
R11 PB11B 4 C
GND GND -
T12 PB11C 4 T
P11 PB11D 4 C
V12 PB12A 4 T
V13 PB12B 4 C
R12 PB12C 4 T
N11 PB12D 4 C
U13 PB12E 4 T
VCCIO4 VCCIO4 4
GND GNDIO4 4
V14 PB12F 4 C
T13 PB13A 4 T
P12 PB13B 4 C
R13 PB13C 4 T
N12 PB13D 4 C
V15 PB14A 4 T
ut4 PB14B 4 C
V16 PB14C 4 T
GND GND -
T14 PB14D 4 C
ui1s PB15A 4 T
V17 PB15B 4 C
P13 NC -
T15 PB15D 4
ui16 PB16A 4 T
V18 PB16B 4 C
N13 PB16C 4 T
R14 PB16D 4 C
VCCIO4 VCCIO4 4
GND GNDIO4 4
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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

GND GNDIOS3 3

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

VCCIO3 VCCIO3 3
GND GNDIOS3 3
P17 PR16A 3 T
L13 PR15D 3 C
M15 PR15C 3 T
T17 PR15B 3 Cc*
T18 PR15A 3 T
L14 PR14D 3 C
L15 PR14C 3 T
R18 PR14B 3 c*
P18 PR14A 3 T
GND GND -
K15 PR13D 3 C
K13 PR13C 3 T
N17 PR13B 3 Cc*
N18 PR13A 3 T
K16 PR12D 3 C
K14 PR12C 3 T
M16 PR12B 3 c*
L16 PR12A 3 T
GND GNDIOS 3

VCCIO3 VCCIO3 3
J16 PR11D 3 C
J14 PR11C 3 T
M17 PR11B 3 c*
L17 PR11A 3 T
J15 PR10D 2 C
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Pinout Information
Lattice Semiconductor LA-MachXO Automotive Family Data Sheet

Thermal Management

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

For Further Information

For further information regarding Thermal Management, refer to the following located on the Lattice website at
www.latticesemi.com.

* Thermal Management document
» Technical Note TN1090 - Power Estimation and Management for MachXO Devices

e Power Calculator tool included with Lattice’s ispLEVER design tool, or as a standalone download from
www.latticesemi.com/software
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