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g LANGEN and MUNICH, GERMANY
SUNNYVALE, CA :

* Automotive Center of Excellence
* Headquarters

-Automotiv@a Center of Excellence TOKYO, JAPAN

* Automotive Center of Excellence
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o *Final Manufacturlng

AUSTIN, TX ®
- PENANG, MALAYSIA |BEETS

*Fab 25
* PPAP Team

*KGD testing
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.
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I oo HongKong, Chengdu, CHINA Bt

@® Spansion Operations ‘ Dedicated Automotive *Design Centers

& Manufacturing Field Support of Excellence
All sites are Detroit, Michigan Langen & Munich, Germany
ISO/TS certified Indianapolis, Indiana Sunnyvale, California

Milan, Italy Tokyo, Japan

Munich, Germany Penang, Malaysia (PPAP)

Paris, France
Shanghai, China
Chengdu, China
Seoul, Korea
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Traveo™ New Automotive MCU Family
for Graphics and HMI technologies

Nobuhiko Akasaka, VP, Automotive Business

OCTOBER 3RD, 2014




Spansion Success in Automotive

Instrument Cluster

Rear-Seat Head up Instrument
Display Display Cluster Jl Voice Recognition

il Touch & Character
Recognition
i ' Climate

Multi-Camera
Systems

Body Electronics
& Chassis
Power Braking
Steering System GPS & Navigation | Satellite Radio

Window

Lights

Internet Access Audio Systems

Mirror DVD Player Mobile Phones

Central Information Display
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Traveo ™ Family of Automotive MCUs

First ARM® Cortex®-R5 in Automotive —
Delivers Fast Start, Easy Design and High Quality

p— Spansion
A ’ 32bit MCU
Battery Unit Graphic MCU
. 12v 9 @
) ! 2 : ‘ - ARM Cortex-R5F
DCDC (EV) ' ! o 2MB Emb. Flash
(DC to 12V) 2.5D/3D Graphics
Power Converter
& Charger Unit -
o ( Spansion Solenoid Driver
) —> Spansion 32bit MCU Crank Sensor
/‘ 32bit MCU Body Control
Module

Twin Motor
Sensor
ARM Cortex-R5F
1MB-4MB Emb.
Flash

I Dual-core
3phase Inverter ARM Cortex-R5
Gate Drivers Ié 2MB Emb. Flash

3phase Inverter 9
.Brz, )2 )
L9\ o9

Gate Drivers

@ Z Motor ‘
- ) -~
Sensor > — )

o4ae  ARMDS GIAR

Green Hills
SOFTWARE Development Tools — SYSTEMS
Software Driver Evaluation Board Evaluation IDE
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Traveo™ Family: Overview

AUTOMOTIVE

CAN-FD, Ethernet AVB
Multi-functional serial I/F

12-bit ADC with range comparator
Base Timer

Real Time Clock, Timers

CORE

Memory Safety Ex
Prefetch & Branch

'l‘l...lll

SAFETY /SECURITY

Chip Security
- Debug,Trace & Test access
Flash Security

eSHE

Memory & Timing Protection Units
Peripheral Protection

CRC and Window Watchdog

Low voltage detection

EEXESFEFENENARRESNRRY ]

CAN-FD

Pretended CAN operation
HyperBus™

Ethernet AVB

ADC improvements

ARM CORTEX®-R5

= >400DMIPS core performance
High-Speed instruction & data cache
Coresight JTAG Debug and Trace

EMBEDDED MEMORIES

= Up to 8 MB main flash
= Up to 256 kB work flash

= up to 640 KB RAM

= ECC (SECDED) for flash and RAM
= High performance Flash access

... " On-Chip E2PROM emulation

tensions
Prediction

i
}

2D/3D GRAPHICS ENGINE

= 2 D Graphic Engine
= New features:
- Warping, Compression
- Vector Drawing Engine
= 3D Graphic Engine — New !
- High efficient memory usage

®..e,,
--o.......
sey|

POWER SAVING

= Power domains
= Pretended CAN
= Flexible clock distribution
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Introducing Today: Traveo™ Graphics Cluster MCU

GRAPHICS CLUSTER MCU

ARM SPANSION' SPANSION SPANSION'
A % A % A %

Cortex® 2D & 3D HUD

R5 Core Graphics Display
Cores
Sound

Video
N N N

SPANSION SPANSION SPANSION
- - - HMI

Analog Security Network HyperBus™

N

SPANSION
h



Traveo ™ Graphics Cluster MCU Series Concept

= State-of-the-art 2D and 3D graphics

= Decreased external memory chips

= Shrink PCB

= Rich I/F and Connectivity + HyperBus™ I/F

= Support cutting edge sound system

= Universal Footprint and pin-outs

N
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The World’s First
Single Chip 3D Capable Graphics Cluster MCU

Speedo- Wat
RPM rr:gie? Fuel Tempir(:\rture
((( | | |
F—I— AMP
™
E E E E = CAN (FD)Transceiver Trave? .
Graphics ® seg |
e A CAN (FD) Transceiver CI u Ster MCU .
M 'E (RS) HyperBus™ aﬂ-ﬂ'ﬂ&ﬂﬂ
_@ Segment
RGB LCD
OPEN ___ O
ALLIANCE L Ll Al L]
rF = Ethernet I/F 0 ala o
!jL Head Unit
Sensors
ﬁ }+ Ethernet
% Switch
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Why ARM® Cortex®? Why Cortex-R5 ?

= Cortex-R best for hard real time processing »
Cortex -R5 MP

ARM CoreSight™ Multicore Debug and Trace

— Branch prediction
;
— Instruction pre-fetch ARMZR  |Unit (5P or DP) e
_ o 32b CPU
— Dual issue pipeline Memory
. Protection Unit
— Optional FPU c
— Low latency for interrupts and ports 1

Cortex-R for safety requirements

— ASIL-A to ASIL-D

- MPU, ECC and parity for Cache, TCM, bus ports
— Watchdog

— Lock-step configuration

— Deterministic interrupt response

2

ACP  Micro Snoop Control Unit (uSCU) L2 Cache

Cortex-R prepared for multi core usage

Scalable performance

Widely available tools and ecosystems
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Graphics Subsystem — 2D and 3D

Graphics Subsystem

[mmm e
* Microcontroller i i -
functionality i - Video stream crossbar : Cameras | /]
* Peripherals . « Display scene composition I =
1 1
1 I i
1 . 1 -
I Capture .| Display TR
GPtkE i Control | Control | IEREDE
: A : [
I I |
1 1
1
1
1
1
1 4 1
1 1
: v v :
1
Peribheral ! 2D Raster 2D Vector 3D Polygon i
eripherals ! Graphics Drawing Graphics !
a i
' * Content generation (mid- * Content generation | !
H end) (high-end) :
e :
2D Graphics Core
3D Graphics Core N
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Spansion Embedded 2D Graphics Engine

= Leading 2D graphics with 3D effects dedicated to
automotive/ embedded applications

00 . |

km/h 300m

Fast rendering of 2D and 3D effects

Vector drawing (e.g. font rendering)

Warping on-the-fly (head-up displays)

Safety features (ASIL compliance)

Reduced memory footprint (BOM simplification)

High quality re-sampling filters (anisotropic, anti-strobe)

General
Features

N
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Spansion 3D Graphics Engine

Spansion 3D Graphic Engine

Graphics

Engine

3D Content is directly
passed to Display Engine

No external RAM MCU External Cost
- x3.0

NOR Flash
= PCB
= DDR3 2Gb x2

x2.0

x1.0

Traveo Conventional
Product

SPANSION
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Reducing System Cost of High-Resolution LCD

[ o MCU External Cost

o h

FXJ : x3.0

= l@1 NOR Flash

o Available in PARK

g PCB

|_ m DDR3 2Gb x2

x2.0 —
Traveo Conventional Product
B4
Flash DDR3 DDR3

Sl 128Mb | 2Gb | 2Gb x1.0 —
_ Tnnm -
= QFP :
E T 3 .

Traveo Conventional
4 Layers PCB Product
6 Layers PCB
N\
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Spansion HyperFlash™ Memory

/\ 350
Parallel NOF~ Spansion® SPI NOR 300 -
epansion  [NMVBSEEIRSHE <, nsion Industry’s Fastest
15ns Page
= 96 MBs L e 250 NOR Flash Memory
P llel NOR SPI NOR
" ypica Typical @ 200 5X the Performance
Page Mode i Quad Mode s f d SPl
= 70-80MB/s A” the beneflts = 40-66MB/s 150 (0] Qua
of Parallel and
SPI NOR Flash combined 100
for advanced memory systems
) =:> E:)
12 pln SpanS|0n HyperBus Interface Page-mode Ordinary DDR Spansion DDR Spansion
Parallel Quad SPI Quad SPI HyperBus

CS#

Sustained Read Throughput (MB/s) Interface

8-bitl/O Bus

CLK

— HyperFlash™ Memory

S E— = HyperFlash memory and
HyperBus™ interface

HyperBus Interface

Spansion Spansion Spansion = |ntroduced Feb 2014
Single Quad SPI Dual-Quad SPI HyperFlash Memory
S 1.2 3 4 5 1.2 3 4 s = High-speed, low-pin-count
A ® % 9 % A LI Y ) A ® W
RFU  RFU RESET# RFU RFU  CS2# RESET# RFU RSTOQ CS” RESET! lNTﬁ
B| 2 {3 O3 L (3 B| & 3 3 O B| O ¢ ) 30y O
RFU SCK VSS VCC RFU . SCK2 SCK1 VSS VCC RFU . CK# VSS vcc RFU
c| fo i o Oy O C [ TS Y c| i l) ® O o
RFU CS# RFU 102 RFU VSS CSi# RFU 102 RFU VSSQ cs# RDS DQ2 RFU
p| &x O O3 O3 % oy a0y @ pl i OO Q@
RFU 101 100 103 RFU RFU 101 104 vcca bpat DQ0 DQ3 DQ4
E| L3 &3 Ty ooy iy @ & @ i E| @ @ @ ¢
RFU  RFU RFU VIO/RFU RFU o7 106 105 vio Vvss DQ7 DQ6 DQ5 vCCcQ vssQ
() Quad SPI-1 () Quad SPI-2 @ HyperFlash
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Rich Interfaces and Security

Automotive
Networks

Display
Interfaces

Secure
Hardware
Extension

(SHE)

Basic
Interfaces for
Dashboard
Application

LIN
CAN )
CAN-FD
MOST
Ethernet-AvVB

Data-rate [bit/s]
=

-
2
S

.

Implementation costs per node

Digital RGB
RSDS
LVDS (FPD-Link)

AES engine to encrypt/ decrypt data stream /'_*“m"'m"”‘,Hfi*fftfnﬂ__;___; __________ ?
MAC (Message Authentication Code) & Hash r |
Random Number Generation n | g Memory :
Secure boot L | ,J
Stepper Motor Control
Segment LCD Control
A/D Converter
Various Timers
/N
SPANSION
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CAN Arbitration
Frame Phase

CAN FD Arbitration
Frame Phase

CAN FD Arbitration
Frame Phase

© 2014 Spansion

Data Phase

Increase Bit rate: -
Payload transmitted """

-
—”
-

Arbitration
Phase

Data Phase

Increase Pe{yload
Up to 64Bytes payload in Data phase

Data Phase | Data Phase KM Data Phase

Arbitration
Phase

Arbitration
Phase
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Sound System — High Quality Sound Better Than CD

Block Diagram of New Sound System Issue: Growing sound data

Solution: New WFG

Flash memory ‘Eﬁ = Generate sin/saw tooth/rectangle wave

- Digital by small parameter
T igital . ; ;
rarameter 2 PHA e P|PEM-PWM ou%put = Fade-in/out function to direct sound

- effect like reverberation
Parameter 3 [ DMA > RWiEeRE—

PCM source 0

Analog outp

ut
[: DQ On / Off Event =—> Slope gen.

(fade-in/out)
| Volume Parameter
PCM 7L[>—|:|Q (Factor + Duration) l ‘1’
Decode 2 AMp. 9—)9—) Output
Waveform Parameter (16bit, 48ks/s)

PCM source 3/ | — Soitware | |
Az - = Sin Wave Cal j To MIXER
— — == output ave Calc.
= Saw tooth = (sin/saw
12S input * Rectangle tooth/rectangle)
XWFG: Waveform Generator
Issue: Synthesizing multiple Issue: Lots of external circuits,
sound source effort for tuning
Solution: New MIXER Solution: Implement 4ZDAC
= Mixing different frequency sound sources = Audio DAC which has been implemented in mobile phones
= Support I12S to synthesize external sound = Analog output with 48KHz, 24bit data for more than CD quality
= Saturation calculation keeps high quality = Dedicated pin (COM) to connect capacitor for noise tolerance
after synthesis = AT modulation with noise shaping effect
to simplify external circuit to just low cost LPF
N\
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S6J326C Overview

Source Ext. NMI

Std 10
ﬂ

24

CPU ARM CR5F ubcC clk timer ext. IRQ
Memory Flash 2MB _
(Flash/RAM)  RAM 256KB ASTULICT? Oscillat PLLs
Watchdog van s v [l sscepLL f| PWRMamt ':2'&5&‘
Memory 112KB :
(WorkFlash) Reload Timer
D-Cache
VRAM Internal: 2MB ARM Cortex R5F
RTC
. 240 MHz
3D Spans_|on 3D. + Safety, Security RAM
Graphic engine OCD JTAG I-Cache
. (Trace) 256KB
oD Spansion 2D
Graphic Engine
Video-Out 2ch (multiplexed) . T
Video-In 1ch (multiplexed) = SR GERES
p
Display I/F Digital RGB, RSDS, LVDS 4 0 Display Cir
) 12bit ADC Blit Engine _ . LVDS/RSDS/RGB
Serial I/F 12ch Cmd Sequ. 9 Sig. Unit 2 ch (MUXed)

HyperBus I/F

CAN-FD 4
Media I/F

Security

Yes
4ch

MedialB <
Ethernet AVB+

Device Security (SHE)

e /\\“\ T /\\\\
- > - .
“TEQFP208 “TEQFP216

© 2014 Spansion

MedialLB DDR HS-SPI 12S

Multi-Function

Serial

(SPI, I2C, LIN)

Ethernet AVB PCM-PWM

HyperBus

16 bit
Audio DAC

N
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Software, Ecosystem

AUTOSAR

MCAL 4.x available
BSW will be provided by third parties

Spansion 2D Graphic Engine library available

| sty Centr e songen  Sose ¥ [ 2T [0 24 P S Colmiery
T e P R

Spansion 3D Graphic Engine library available
Warping support tool available

CRY library available

Waveform editor & simulator available
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A\



Semiconductors Enabling Advanced Automotive Technology

Advanced Graphical
User Interfaces, HMI
and Head Up Displays

Expansive
infotainment and
comfort electronics,
displays going to 4K

Electricfication, zero
and low emissions

Advanced Driver
Assistant Systems
and 4G Telematics

High speed
automotive networks
including Ethernet

Environment,
Social and
Regulatory impact

N
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www.spansion.com

Spansion®, the Spansion logo, MirrorBit®, HyperBus, HyperFlash and combinations thereof are trademarks and
registered trademarks of Spansion LLC in the United States and other countries. ARM and Cortex are registered
trademarks of ARM Limited (or its subsidiaries) in the EU and/or elsewhere. Other names used are for informational
purposes only and may be trademarks of their respective owners. This document is for informational purposes only and
subject to change without notice. Spansion does not represent that it is complete, accurate or up-to-date; it is provided
“AS IS.” To the maximum extent permitted by law, Spansion disclaims any liability for loss or damages arising from use
of or reliance on this document.



Spansion 2D Graphics Engine

For Acceleration of 2D Graphics —
Typical Use Cases

= Fast rotating elements with temporal filter (anti-strobe)
= Fast 2D/2.5D menu rendering

= Drawing Engine (e.g. font rendering, vector drawing)

= Color space convertions (e.g. YUV > RGB)

= “Cover flow” — like multimedia selections

= Fast visualizations and 2D effects

= Safe display of tell-tales, warnings etc

= Ultra-fast BLT operations and buffer clears

= Direct warping support for HuD



