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Microcontrollers Business Line — Industry Leading Embedded Portfolio

Relative Performance

Scalable Product Portfolio

I.MX Apps Processors

KINETIS MCUs

LPC MCUs

Relative Power

Deep System & Application Knowledge

Portfolio

- Leading non-Automotive MCU supplier

- Broadest range of embedded processing from
lowest power 32-bit MCUs to high
performance multi-core 32/64-bit APs

- Differentiated software ecosystem

Customers and Markets

- Highly diversified customer base

- Global multi-market focus

- Strong presence in emerging applications
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I.MX Driving Explosive Growth in Smart Devices
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W i.MX

Over 350M i.MX SOCs shipped to date
No Product EOL in i.MX history

PUBLIC | 3




I.MX Processors Target Industrial, Consumer and Automotive
Markets

il
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The New Normal — Convergence of Embedded Processing
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- Ultra-low Power
~ Dynamic & Static

LPC / Kinetis

LPC800
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Low-Power Applications Processor Roadmap
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I.MX 6 Series: Supreme Scalability and Flexibility
Leverage One Design into Diverse Product Portfolio

Scalable series of Eleven ARM-based SoC Families

i.MX

6QuadPlus

i.MX i.MX i.MX i.MX i.MX i.MX
6UltralLite 6SLL 6SoloLite 6SoloX 6DuallLite 6DualPlus

i.MX i.MX i.MX i.MX i.MX i.MX i.MX i.MX i.MX i.MX i.MX
6 ULL 6UltraLite 6 SLL 6SoloLite 6SoloX 6Solo 6DualLite 6Dual 6DualPlus 6Quad 6QuadPlus
Family Family Family Family Family Family Family Family Family Family Family

Pin-to-pin Pin-to-pin : : :
Pin-to-pin Compatible
Software Compatible

Expanded series for performance, power efficiency and lower BOM
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1.MX 6 Processor Roadmap
I.MX 6UltraLite

I.MX 6QuadPlus Low Power and High Performance

_ v ARM Cortex A7 @ up to 696 MHz (all temperature grades)
I.MX 6Quad Consumer, Industrial, & Automotive
v
I.MX 6DualPlus Advanced Security
Vv TRNG, Crypto Engine (AES with DPA, TDES/SHA/RSA), Tamper Monitor, Secure Boot,
i MX 6Dual SIMV2/EVMSIM X 2, PCI4.0 compliance
i MX \gDuaILite Pixel Pipeline (PXP) 2D graphics acceleration engine

Parallel camera sensor interface
LCD display controller up to WVGA 800x400

I.MX 6Solo

¢ .
i.MX 6So0loX I.MX 6ULL

v Lowest Power ARM® Cortex®-A7- based processor in the market
1.MX 6SoloLite ARM Corex A7 @ up to 900MHz (consumer)

Consumer & Industrial

I.MX 6UltraLite
\l, Security

i MX 6ULL TRNG, Crypto Engine (AES/SHA), HAB, Tamper Monitor, Secure Boot

Pixel Pipeline (PXP) 2D graphics acceleration engine
Parallel camera sensor interface
LCD display controller up to WVGA 800x400
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I.MX 6UltraLite

The most power-efficient, lowest cost and smallest i.MX 6 member

Low Power and

High Performance
ARM Cortex® A7 @ 696 MHz
(NEON™

engine, FPU)

Advanced Security
TRNG, Crypto Engine
(AES/TDES/SHA/RSA), HAB,
Tamper Monitor, Secure Boot,
OTF DRAM Encryption

Longevity, Quality and Maturity
On the longevity program (15 years)
Consumer & Industrial Qual (-40°C t0105°C)

Power-on for 10 years (24/7)
Same mature Linux® BSP as other i.MX 6 devices

Ethernet
UART SDIO

N usB "
Connectivity CAN
Optimized for industrial and 10T applications e

* Target price for i.MX 6UL-1 @ 10Ku, subject to change PUBLIC | 9



I.MX 6UL Processor

Specifications
« Process: TSMC 40LP
- Core Voltage: 1.1V
- Package:
- 289 MAPBGA (14x14, 0.8 mm pitch)
- 289 MAPBGA (9x9, 0.5mm pitch)
- Temperature:
- Consumer: 0C to 95C (Tj)
- Industrial: -40C to 105C (Tj)
Key Features and Advantages
+  ARM Cortex-A7 @ 528 MHz, 128 KB L2 cache
- LCD Display up to WXGA (1366x768)
-+ 8-bit/10-bit/16-bit/24-bit Parallel Camera Sensor Interface
- 16-bit LP-DDR2, DDR3/LV-DDR3
- 16-bit Parallel NOR FLASH / PSRAM
+ Dual-channel Quad SPI NOR FLASH
+  8-bit Raw NAND FLASH with 40-bit ECC
« 2X MMC 4.5/SD 3.0/SDIO Port
- 2x USB 2.0 OTG, HS/FS, Device or Host with PHY
« Audio Interfaces include 12S/SSI, S/PDIF Tx/Rx
- 10/100 Ethernet with IEEE 1588 x 2

« Security Block: TRNG, Crypto Engine (AES with DPA,
TDES/SHA/RSA), Tamper Monitor, Secure Boot,
SIMV2/EVMSIM X 2, OTF DRAM Encryption, PCI4.0 pre-
certification

- Partial PMU Integration
Enablement
« Linux BSP from NXP

System Control

Power Mgmt

ADC

Internal Memory
96 KB ROM

128 KB RAM |

I.MX 6UL

CPU Platform
ARM Cortex-A7
32 KB I-cache = 32 KB D-cache
NEON PTM
128 KB L2-cache

Multimedia

External Memory

| PaallelNORFLASH |

‘ Dual-Channel Quad SPI x1 ‘

16-bit LP-DDR2/DDR3/DDR3L

Security

Connectivity
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Red indicates change from column to the left

I.MX 6UltraLite Device Options

Feature €]0) Gl G2 G3
Sub Family 6UL Base 6UL General Purpose 1 6UL General Purpose 2 6UL Security
Core ARM Cortex-A7 ARM Cortex-A7 ARM Cortex-A7 ARM Cortex-A7
Speed 528 MHz 528 MHz, 696 MHz 528 MHz, 696 MHz 528 MHz
32 KB-I, 32KB-D 32 KB-I, 32KB-D 32 KB-1, 32KB-D
G S LA, 2RlNERD 128 KB L2 128 KB 2 128 KB L2
OCRAM 128 KB 128 KB 128 KB 128 KB
DRAM 16-bit LP-DDR2, DDR3/DDR3L  16-bit LP-DDR2, DDR3/DDR3L  16-bit LP-DDR2, DDR3/DDR3L  16-bit LP-DDR2, DDR3/DDR3L
eFuse for Customer 512-bit 1024-bit 1536-bit 2048-bit
NAND (BCH40) Yes Yes Yes Yes
Parallel Nor/EBI Yes Yes Yes Yes
Ethernet 10/100 MB x 1 10/100 MB x 1 10/100 MB x 2 10/100 MB x 2
USB with PHY OTG, HS/FSx 1 OTG, HS/FS x 2 OTG, HS/FS x 2 OTG, HS/FS x 2
CAN 0 1 2 2

TRNG, Crypto Engine (AES with
DPA/TDES/SHA/RSA), Secure

. None TRNG, Crypto Engine TRNG, Crypto Engine .
Security (AES/TDES/SHA), Secure Boot ~ (AES/TDES/SHA), Secure Boot B;r‘;t_';?;}izrti?srgtToFr'DPFfAi}lo
Encryption
Graphic None None PxP PxP
csl None None 24-bit Parallel CSI 24-bit Parallel CSI
LCD None None 24-bit Parallel LCD 24-bit Parallel LCD
QSPI 1 1 1 1
SDIO 2 2 2 2
UART 4 8 8 8
1SO7816-3 0 2 2 2
1IC 2 4 4 4
SPI 2 4 4 4
12S/SAl 1 3 3 3
S/PDIF 1 1 1 1
Timer/PWM Timer x2, PWM x4 Timer x4, PWM x8 Timer x4, PWM x8 Timer x4, PWM x8
12-bit ADC 1x8ch 1x8ch 2x8ch 2x8ch
Keyboard (8x8) Yes Yes Yes Yes

PUBLIC | 11



Evaluation Kit Based on i.MX 6UL (PN: MCIMX6UL-EVKB)

CPU Board
- 1.MX 6UL applications processor
- Discrete power management

- Memory: 4 GB DDR3L SDRAM, 400 MHz; 256 MB
Quad SPI flash; MicroSD connector; Footprint for
eMMC and NAND flash

- Low cost 2-Layer PCB

Base Board

- Enables LCD display and audio playback
- Many connectivity options

- Parallel camera connector

- Sensors: eCompass, accelerometer, footprint for
gyroscope

- Low cost 2-Layer PCB

A MicroSD with pre-programmed Linux BSP is included in all i.mx 6UL EVK

PUBLIC | 12
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Announcing I.MX 6ULL Applications Processor

- Power efficient

_ - Lowest power ARM® Cortex®-A7-based processor in the market

LA UL 4 - 9x9 and 14x14 MAPBGA for low power and space constrained applications
‘ - Flexible boot options

- Cost effective
- Starting at $3.50 USD in 10K unit quantities

- Easy to use
- Powered by Linux
- Supported by i.MX 6ULL Evaluation Kit

- Integrated power management module reduces complexity of external power supply and
simplifies power sequencing

- Compatible and Scalable
- An integrated part of industry’s broadest and most scalable Application processor family
- SW compatible to broad i.MX 6 series, SW and Pin to pin compatible with i.MX 6UltraLite
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I.MX 6ULL Application Processor

- Specifications
- Core voltage: 1.1V
- Package: 289 MAPBGA, 14x14mm, 0.8mm pitch
272 MAPBGA, 9x9mm, 0.5mm pitch
- Temperature: -40C to 105C (T))
- Key Features and Advantages
- ARM Cortex-A7 @ 900MHz, 128 KB L2 cache
- Parallel LCD Display up to WXGA (1366x768)
- 8/10/16/24-bit Parallel Camera Sensor Interface
- 16-bit LP-DDR2, DDR3/DDR3L
- 8/16-bit Parallel NOR FLASH / PSRAM
- Dual-channel Quad-SPI NOR FLASH
- 8-bit Raw NAND FLASH with 40-bit ECC
- 2x MMC 4.5/SD 3.0/SDIO Port
- 2xUSB 2.0 OTG, HS/FS, Device or Host with PHY
- Audio Interfaces include ESAI, 3x I12S/SAI, S/PDIF Tx/Rx
- 2x 10/100 Ethernet with IEEE 1588
- 2x 12-bit ADC, up to 10 input channel total, with resistive touch controller (4-wire/5-wire)
- Partial PMU Integration
- Enablement
- Linux BSP from NXP

- FreeRTOS for i.MX 6ULL: Preliminary release is available now.
Contact Jintao Zeng for customer requests. GA: End of Q2 2017

I.MX 6ULL

CPU Platform

System Control

ARM Cortex-A7
32 KB I-cache 32 KB D-cache
NEON ETM
128 KB L2-cache

Multimedia

External Memory

Power Mgmt

I:(> II
o)
(@)

| PaalleINORFLASH |

Internal Memory ‘ Dual-Channel Quad SPI x1 ‘

‘ 96 KB ROM ‘ 16-bit DRAM Controller
‘ 128 KB RAM ‘ LPDDR2/DDR3/DDR3L
Security

Connectivity
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I.MX6ULL Device Options

Feature

Sub Family
Core
Speed

Cache

OCRAM
DRAM

eFuse for Customer

NAND (BCH40)
Parallel Nor/EBI
Ethernet
USB with PHY
CAN
Graphic
Csl
LCD
QSPI
SDIO
UART
lIC
SPI
I12S/SAI
ESAI
S/PDIF
Timer/PWM
12-hit ADC
Keyboard (8 x 8)

Temperature

MCIMX6YO

6ULL Base
ARM Cortex-A7
528 MHz

32 KB-I, 32KB-D
128 KB

16-bit LP-DDR2, DDR3/DDR3L

256-bit
Yes
Yes
10/100 MB x 1
OTG, HS/FS x 1
0
None
None
None
1

P P NDNDBMDN

1
Timer x2, PWM x4
1 x 8ch
Yes

-40°C to 105°C (Tj)

MCIMX6Y1

6ULL General Purpose 1

ARM Cortex-A7
528 MHz

32 KB-I, 32KB-D
128 KB L2

128 KB

16-bit LP-DDR2, DDR3/DDR3L

256-bit
Yes
Yes
10/100 MB x 1
OTG, HS/FS x 2
1
None
None
None
1

P W s Db OoODN

1
Timer x4, PWM x8
1 x 8ch
Yes

-40°C to 105°C (Tj)

MCIMX6Y?2

6ULL General Purpose 2
ARM Cortex-A7
Up to 900 MHz
32 KB-I, 32KB-D
128 KB L2
128 KB

16-bit LP-DDR2, DDR3/DDR3L

256-bit
Yes
Yes
10/100 MB x 2
OTG, HS/FS x 2
2
PxP
16-bit Parallel CSI
24-bit Parallel LCD
1

P W s D oODN

1
Timer x4, PWM x8
2 x 8ch
Yes

-40°C to 105°C (Tj)
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Evaluation Kit Based on i.MX 6ULL (PN: MCIMX6ULL-EVK)

CPU Board
- 1.MX 6ULL applications processor
- Discrete power management

- Memory: 4 GB DDR3L SDRAM, 400 MHz; 256 MB
Quad SPI flash; MicroSD connector; Footprint for
eMMC and NAND flash

- Low cost 2-Layer PCB

Base Board

- Enables LCD display and audio playback
- Many connectivity options

- Parallel camera connector

- Sensors: eCompass, accelerometer, footprint for
gyroscope

- Low cost 2-Layer PCB

A MicroSD with pre-programmed Linux BSP is included in all i.mx 6ULL EVK
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I.MX 6SLL Applications Processor

- Power efficient
- Single Cortex-A9 core with the NEON SIMD engine and a floating point engine

- Multilevel memory system based on the L1 instruction and data caches, L2 cache, and internal and external
memory

- Low power DDR controller supports 32-bit LPDDR2 and LPDDR3

« Rich multimedia

2D graphic acceleration engine (PXP) that can support CSC, dithering, rotation, resize, overlay and new
generation EPDC waveform processing

E Ink display controller supports EPD panel up to 2332 x 1650 resolution and 5-bit grayscale
16 bit Parallel Camera Interface and 24-bit Parallel LCD
3 X 12S, S/PDIF

- High integration
- 2X High-speed USB on-the-go with PHY, 3 X EMMC 5.0/SD 3.0
- UART, I2C, I1°S

- Compatible and Scalable
- An integrated part of industry’s broadest and most scalable Application processor family
- SW compatible to broad i.MX 6 series, SW and Pin to pin compatible with i.MX 6SoloLite
- Multiple package options: 14 x 14 BGA / 13 x 13 BGA
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I.MX 6SLL Applications Processor

Specifications
Process: SMIC 40LL
Core Voltage: 1.1V
Package: 13x13 MAPBGA, 0.5mm pitch
Temperature: 0C to 95C (Tj)
Qual Tiers: Commercial
Key Features and Advantages
ARM Cortex-A9 @ 1GHz, 256 KB L2 cache
32-bit LPDDR2/LPDDR3
E-INK™ Display Controller
24-bit Parallel LCD Display

8/10/16-bit Parallel Camera Sensor
Interface

3x MMC 5.0/SD 3.0/SDIO Port

Audi.o: 3x 12S/SSl, 1>.< S/PDIF Tx/Rx AR

Partial PMU Integration S o

HAB Support SGKBROM 120 KB RAM
Enablement

Linux BSP from Freescale {1 Optional
Compatibility

Pin-to-pin compatible with i.MX6SL

SW compatible with i.MX6SL

i :
il |
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I.MX6SLL Device Options

MCIMX6V2CVMO8AB MCIMX6V7DVN10AB

Feature

ARM® Cortex-A9
800 MHz 1 GHz

42 KB, 32 KB-D, 256 KB L2
128 KB

3.0t LPDDRAILADORS
OTG, HSIFS x 2
16-bit Parallel CS|
24-bit Parallel LCD

0 1

3

5/4/4

3

1

314

PWM 4

2

-40°C to 105°C (Tj) 0°C to 95°C (Tj)
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Evaluation Kit Based on I.MX 6SLL (PN: MCIMX6SLL-EVK)

Processor Debug
I.MX 6SLL 1 GHz based on ARM® Cortex®-A9 - JTAG connector (footprint)
CORE - One console UART
NXP® PF0100 PMIC

Kit Contains:

Display board interface - Board: MCIMX6SLLEVK
Footprint for EPD connector . USB cable
LCD daughter card - Quick Start Guide

SD cards containing Linux OS

Audio
Wolfson WM8962 audio codec
Audio HP jack
External speaker connection

Microphone

Connectivity
USB host connectors
Micro USB OTG connector

20



I.MX Processor Roadmap

I.MX 6QuadPlus

v
i.MX 6Quad

v
iI.MX 6DualPlus

v
i.MX 6Dual

v
I.MX 6DualLite

R
i.MX 6Solo

R
I.MX 6SoloX

v
i.MX 6SoloLite

I.MX 6UltraLite

v
i.MX 6ULL

. I\/IX 8 famlly
1.MX 8M family
1.MX 8X family

ARM ® v8-A
(32-bit/ 64-bit)

1.MX 7 family

.MX 7ULP family

ARM®Vv7-A
(32-bit)
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Market Challenges

- Battery-operated use cases seek ARM® Cortex®-A performance at Cortex-M power consumption
levels

- Growing number of embedded use cases require concurrent execution of isolated and secure
software environments

- Consumers expect rich graphics from portable products

OFFLOAD TASKS OPTIMIZE POWER INCREASE SECURITY
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Cortex-A7 ; Cortex-M4 ’
VS. - .
MPU &8 MCU
- High Core Processing Performance - Real Time Performance
- Rich OS support - Right Sized Processing
. NEON Acceleration - Extreme Low Power Modes

- High Bandwidth

- MMU
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Leveraging MPU & MCU in one device

Real Time
Domain

Cortex-A7 Cortex-M4

. ﬂ
. Jevice

I.MX 7ULP

Heterogeneous Multicore Processing (HMP)
Shared Topology .... Split Power Domains... Split Buses

PUBLIC | 24
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ULP provides more discrete separation between Domains

SoC Domain Real Time
Domain

Cortex-A7 1
Cortex-M4 Cortex-A7 Cortex-M4

evice 'Device Device . Device

1.MX 7Solo i MX 7ULP

Ability to shut down the most amount of silicon while operating from the Cortex-M4
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I.MX 7ULP for Ultra Low Power Applications
NE Bringing together

A

BN and MCU Low Power

. GC7000 nanoULTRA GPU - Multiple software execution : - High Performance/mW,
- OpenGL ES 2.0/1.1 - Powerful processing using extending battery life for portable
- OpenVG 1.1 Cortex-A7 and Neon co- devices.
N processor : _
- GC320 2D Composition . Real-time performance - Effective control of thg transistor
Engine through Cortex-M4 channel through biasing.
- offloads tasks from - System integrity and security . SMART Power Mode
3DGPU - Resource Domain management giving
- Stretch/Shrinking, Controller Performance on Demand with
rotation, GUI processing . Fast Low Power Boot fast wake up times

- Safe Recovery of

- Memory Optimized Drivers e :
Application domain

- Sized specifically for Mid/High
Wearable/loT Aps
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I.MX 7ULP Applications Processor

Specifications:
- CPU:
- Cortex-A7 @ 500+MHz target
- Cortex-M4 @150Mhz target
- Process: 28nm FD SOl
- Package:
- 14x14 393BGA, 0.5mm pitch
- 10x10 361BGA, 0.5mm pitch
- PoP under investigation
Temp Range (junction): -40 to +105C
« Qual Tiers: Commercial, Industrial
Key Features:
- Graphics
- GC7000 nanoULTRA GPU: OpenGL 2.0/ OpenVG
- GC320 Composition Engine
- Ultra Low Power
- Independent Real-time domain
- Ultra Low Run Current
- Low power peripherals
- Memory options
- QSPI (on the fly decryption)
- 32-bit LPDDR2/3 @400MHz
- eMMC 5.0/SD3.0
- Connectivity
- USB HS OTG with PHY
- USB HS HOST HSIC
- 12C X 8, SPI X 4, UART X 8, SDIO X 2,12S X 2
- Security
- High Assurance Boot

I.MX 7ULP
Application Domain

Timers A7 Connectivity
32 bit Timer x4 UART x 4
ARM Cortex-A7 =
| WatchDog |
HEEN D 32KB I-cache | 32KB D-cache SPIx 2
3.3V/1.8V GPIO
256KB L2 cache USB2.0 OTG
Internal Memory NEON FPU (W/ PHY)
Trust Zone ETM (w/ HSIC)
Graphi FlexlO
Security rapnics
Crypto / TRNG 3D GPU 2D GPU External Memory
HAB — Secure Boot ~ NanoULTRA GC320 16/32b LPDDR(2/3)
Secure Fuse Display Camera MMC5.0/SDIO x 2
MIPI DSI — 2 lane Parallel I/F FlexBUS

Security — Batt Domain

Clock & Power Management

32 bit Timer x4

Tamper Secure Secure Power
Detection RTC Storage CLK/RST| PLL/OSC
iul=e Real Time Domain M4 Connectivity

: UART x 4
ARM Cortex-M4 X
Watch Dog DSP Extensions SPI x2
Access & IPC 8KB Cache 3.3v/1.8V GPIO
DAP MPU FPU 12S x 2
FlexIO
S m 256K RAM (TCM)
ecurity
UHAB — Secure Boot _ Analog . External Memory
eFuses / OTP 2x 12-bit ADC 2x 12-bit DAC QSPI (OTFAD/XIP)
Crypto / TRNG Analog Comparators

*Application and Real Time Domain separately shown with respective peripherals

- Crypto Acceleration: AES-128/256, SHA-1, SHA-224, SHA-256

- RNG and Tamper Detection

Preliminary, subject to change
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01.

.MX 7ULP: Graphics
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VC7000 ultraNANO -
VIVANTE
GPU for Wearables ‘a

- OpenGL ES 2.0/ 1.1 compliance, including
extensions;

- EGL14

- OpenGL 2.1

- OpenvVG 1.1

- |IEEE 32-Dbit floating-point pipeline

- Ultra-threaded, unified vertex and fragment
(pixel) shaders

- Low bandwidth at both high and low data rates
- 12 programmable elements per vertex

- Dependent texture operation

- Alpha blending

- Depth and stencil compare

- 8k x 8k texture size / rendering target
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Vivante GPU lineup

_ GC400T  GCBBO  GC2000 GC2000-Rz | SCTOR0 | SErid - BETI geroootite  GC7000
GC Core Name

: 1 4 : 1 : z 4 ;
40 80 176 232 40 123 123 232 232
0.2 0.4 1.05 1.4 0.4 0.4 0.8 1.4 1.4
100 200 527 696 200 200 400 800 800
2.27 2.5 17.8 21.78 6.4 6.4 13 25.6 50.1
I

Yes Yes Yes Yes Yes Yes Yes Yes Yes
No Yes No Yes No Yes Yes Yes Yes
No No No No No No No Yes Yes
No No Yes Yes No No Yes Yes Yes
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Which GPU should be used 2D (CPC) vs. 3D GPU

- CPC Used to offload tasks from 3D GPU
- Optimized CPC saves on power vs same work done on 3D GPU

Size (28 nm)

Power

8 Layer Blending
(8x 1080p Surfaces)

Scaling + Rotation

GUI Effects

Composition
Performance

Bandwidth

CPC 3D Core

I (L.

I 11990 1|

OmMW e 180 mW

7TmW e 70 mW
10 mW s 60 mW

4x 1x

<50% 100%

> Optimal Power

Highest Performance

Minimum Bandwidth

- CPC can resolve GPU data for display

PixelRate,fexturedqGpix/s) 1.1
Number®fBingle@assdayers 8
RGB/sRGBE

FormatBupport

YUV(4:2:2/4:2:0)

ProgramableFiltering

9-Tap,B2@Phase,Bilinear,[
Bicubic,Nearestl

Neighbor,Highfuality
Image/VideoBcalar

Stretch/Shrinking Yes
Rotation Yes
GUIProcessing Yes
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MX 7ULP: 14mm x 14mm, .5mm Pitch

1] 8] [
MAP BGA — A1 INDEX AREA B "'_I 393x []o.08][A—~—
ff | 'Y _
Ball count 393 NIl 7ozl | SEATNG

A
FAY

AN i AL A

1,23 MAX—=—

|
Targeted at non-HDI designs L T I ;
LPDDR3 escape routing optimized | | j
1.23 mm max thickness | R— |
TOP VIEW ‘_i i
D 11
- %

I, Y A
J e ! 4 *aTn "3“””'1- !u"m":lnt's*:lﬂ:lfsﬂﬁ L 393 .H_{I_:E‘JL' £
0.

/ WA AN
Lo as INDEX AREA 20150 |a]B[C )
) * 20,0500 |4 VIEW D—-D

BOTTOM VIEW
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I.MX 7ULP: 10mm x 10mm, .5mm Pitch

- VF-BGA
- Lower height vs. MAP BGA.
- Thinner mold cap.
- Targeting Small Form Factor Designs
- Wearable
- Ball Count 361
- Accessory in larger system
- Currently 1.0 mm VFBGA
- 1.0 mm thick
-VFBGA

- LPDDRS3 escape routing optimized

m o M T ™ OE W oo

[0} N
;— A7 INDEX AREA [c] |
."'; |
4 ] — A 1
N |
& | |
| |
——————T—————— il :
. |
| ]
. |
|
' o5 i
TOP VIEW |
D
|*-—
N
U
R
:
o
) f
Rk
¢ \se1x 0232 /N
. 25 /3N
T #0.15@]4[B[C]
Af.‘ P ¥ [e0.05@ 4]

!

L A1 INDEX AREA

BOTTOM WIEW

—d_t}_ﬁzb&kﬂmit&_*if_ﬁ:&;c;:ﬁ:b'_ == e

oo
—hg
tngn

1.00 MAX—

|

VIEW D=0
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Power Management




MX 7ULP Power Management uLP1

SwW1
(0.6V 10 1.3875V, 1A) || VO L1V | VDD_A7

With DVS

NXP PF1550 PMIC specifically designed s |
for LMX 7ULP and the dual domain s [T P 550 o

¢————Pp LDO

architecture and the low power needs. PRISS0 | TN Lowew

Separate Power Rails for A7 and M4 oy > voo,sre
M4 acts as master, controlling all power e R >{ava0

modes
USB_PHY -
(3.3V/4.9V, 60mA) USB_PHY
- DDR_IO
Battery Charger with
Power Path
-t USB
SW2
(0.6V to 1.3875V, 1A) |- 1:2V ¢ >
With DVS
—P LPDDR2
VREFDDR 0.6V
(10mA) >
LDO1/Load Switchl -
(0.75V to 3.3V, 300mA)
—> i
Peripherals
LDO3/Load Switch 3 -
(0.75V to 3.3V, 300mA)
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ULP Security

Security

Hardware-supported security features:
Secure High Assurance Boot

AES, DES/3DES, RSA2048, ECC-256, SHA-1, SHA-224, SHA-
256

Security Controller
(incl. Secure RAM and Security Monitor)

Random Number Generator (NIST SP 800-90)

- Hardware security accelerators - Secure JTAG Controller (with electrical fuses)
- Secure boot - Encrypted Boot with Execute-in-Place
- Cryptographic accelerators - Secure real-time clock
- Tamper detection - Universal Unique ID
- Secure financial transactions - Tamper Detection/monitors*

Manufacturing Protection
< - Secure Key Storage

g @ - Peripheral, core and memory isolation
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Core

L2 Cache
RAM

2nd Core

Flash Interface

DRAM Interface

Graphics

Display

Imaging

Camera Interface

CAN
Ethernet
Audio
USB

SIM
PCle
Security

Power

Cortex-A7 @ 528 MHz
128KB
128KB

SLC/MLC/Managed NAND Flash w/ 40-bit
BCH

400 MHz 16-bit DDR3/L, LPDDR2

24-bit Parallel RGB-1366x768

PXP — Scaling, Alpha Blending, CSC,
Dithering

Parallel Camera I/F

X2

Dual 10/100

I2S, S/PDIF

OTG with PHY x2

X2

Secure Boot/HAB, PRNG,
AES/3DES/Ellipitical Curve/RSA, DPA
protection, Up to 10 Tamper Pins, OTF

Analog LDOs

Cortex-A7 @800 MHz
512KB

256KB

Cortex-M4

SLC/MLC/Managed NAND Flash 60-bit
BCH, 8-bit RS

533 MHz 32-bit DDR3/L, LPDDRZ2,
LPDDR3

24-bit Parallel RGB-1920x1080
MIPI-DSI (2 lane) 1.5Gbps

PXP — Scaling, Alpha Blending, CSC,
Dithering.

Parallel Camera I/F,
MIPI-CSI

X2
Single 1Gb (AVB)
MQS, 12S

OTG with PHY x1
HOST with HSIC

X2

Secure Boot/HAB, PRNG,
AES/3DES/Ellipitical Curve/RSA, DPA
protection, Up to 10 Tamper Pins,

Analog LDOs

BOM
Advantage

Dual Cortex-A7 @1GHz
512KB

256KB

Cortex-M4

SLC/MLC/Managed NAND Flash 60-bit
BCH, 8-bit RS

533 MHz 32-bit DDR3/L, LPDDRZ2,
LPDDR3

24-bit Parallel RGB-1920x1080
MIPI-DSI (2 lane) 1.5Gbps
EPDC

PXP — Scaling, Alpha Blending, CSC,
Dithering

Parallel Camera I/F,
MIPI-CSI

X2
Dual 1Gb (AVB)
MQS, I12S

OTG with PHY x2
Host with HSIC

X2
Yes

Secure Boot/HAB, PRNG,
AES/3DES/Ellipitical Curve/RSA, DPA
protection, Up to 10 Tamper Pins,

Analog LDOs

Performance
Advantage

Cortex-A7 @800 MHz
256KB

512KB total
Cortex-M4

eMMC only

400 MHz 32-bit LPDDR2, LPDDR3

3D GPU (VC7000 nanoULTRA)
Composition Engine (GC-320)

MIPI DSI (2lane)

LCDIF — Alpha Blending

VIU (Parallel)

12S

OTG with PHY x1
HOST with HSIC

Secure Boot/HAB, PRNG, AES/3DES,
Secure Fuse

Digital/Analog LDOs



I.MX Applications Processor Values
Product Longevity

*e

- Scalability
- CPU (single/dual/quad, asymmetric), GPU, IO
- Software: Linux, Android, Windows-embedded, RTOS
- Pin compatibility and software portability

- Trust
- Longevity: minimum of 10-15 years in all markets
- Quality, robustness, zero-defect methodology
- Security and Safety
- Qualifications: AEC-Q100, JEDEC Industrial and Consumer

- Ease of Use
- Industry-leading ecosystem, partnerships and support

Py o L& . - Design collateral, distribution, communities
Wae HAEDE ° O GATEWORKS - System solutions: SoC, sensors, memory, PMIC, connectivity
s kontron MicroSys m &
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