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Foundry 

partners 

Italy 

(Agrate, Catania) 

France 

(Crolles, Rousset, Tours) 

Singapore 

Front-End Manufacturing: Unique Capability 3 

Large technology portfolio 

Clustering approach 

Internal and external flexibility 

Advanced Logic 

Image Sensors 

Embedded-NVM 
Crolles 

Embedded-NVM 

Logic 
Rousset 

Discretes Tours 

Advanced BCD  

MEMS 
Agrate 

Advanced BCD  

Advanced PMOS 
Catania 

Discretes  

Power 

BCD 
Singapore 

6 front-end sites 



Key Achievements 4 

Product 

ÅFull qualification of 28nm FD-SOI technology platform, now ready for 

Manufacturing: Strong prototyping activity ongoing 

ÅVolume production ramp-up of 1.4µP BSI technology for a key mobile phone 

customer 

ÅRamp-up at Crolles300 of M10 90nm eNVM technology for general purpose 

microcontrollers applications. Volume production in Rousset for general 

purpose and secure microcontrollers applications. 

ÅFull qualification of M55 55nm eNVM technology for automotive applications 

ÅComplete redefinition of RF SOI 130nm technology with best-in-class  

Ron-Coff figure of merit and process cost optimization 

ÅVolume production of BCD8 0.16µm generation for HDD, PMIC and 

Automotive applications at Agrate and Catania fabs 

ÅVolume ramp-up of IGBT at Catania fab 

ÅMEMS 6-axis and pressure sensor in volumes at Agrate fab 

ÅProduction start of MDMESH at Singapore 8ò 

Our Achievements 

CMOS 

ÅFD-SOI 28nm manufacturing ramp-up 

ÅImaging 1.4µP BSI volume production 

E-NVM, RF/Analog 

Å90nm e-Flash high volume production 

ÅOptimized 130nm RF SOI in ramp-up 

Smart Power & Discrete 

ÅBCD mix evolution to 0.16µm, thickCu 

ÅIGBT 650/1200V production ramp-up 

MEMS 

Å6-Axis combo volume production 

ÅmPhone and Compass ramp-up 

May 2013 Priorities 



Front-End Manufacturing Vision 

Advanced CMOS and Derivatives  

ÅCrolles 300 growth and critical size improvement, focusing on balanced mix of technologies, 

capitalizing on 28nm FD-SOI platform, improving flexibility and assets utilization 

ÅEmbedded-NVM, Analog CMOS, BiCMOS and RF SOI at both 200 and 300 mm (Rousset, 

Crolles) 

ÅMultiple foundry options to support further growth and flexibility 

Sense & Power Technologies  

ÅTechnology capability enabling product differentiation for MEMS, BCD & Discretes 

ÅImprove mix toward higher margin product lines 

ÅProgressive conversion from 6ò to 8ò at the Singapore and Catania fabs 

ÅFoundry outsourcing to increase flexibility  

5 



CMOS and Derivatives Sourcing 6 

Technology First Second 

CMOS 40nm Crolles 300 Foundry 

CMOS 28nm Bulk Foundry Crolles 300 

CMOS 28nm FD-SOI Crolles 300 Foundry 

Imaging BSI Crolles 300 Foundry 

BiCMOS55 Crolles 300 

Photonics 25Gbps Crolles 300 

RF SOI Crolles 200 

eNVM M55/M40 Crolles 300 

28nm FD-SOI licensing agreement 

signed with Samsung 

j 

2013 2014 Mid-Term
Target

Targeting 40% 

outsourcing 
ST Fabs 

Foundries 

ÅCrolles 300 expansion. Rousset/Crolles clustering 

ÅTechnology & manufacturing partnerships  

in Image Sensor/BSI 

ÅMultiple sourcing for flexibility 



Sense & Power Technologies 7 

Technology Differentiation 

ÅMEMS motion and non-motion, sensors 

and actuators  

ÅSmart Power BCD9s  

ÅTunable antenna discretes 

Integrated Manufacturing & R&D 

ÅTime to market ï time to volume 

ÅClusters of leadership 

MFG R&D 

Product 

Cost competitive  

High Volume Manufacturing 

Advanced BCD  

MEMS 
Agrate 

Discretes Tours 

Advanced BCD  

& PMOS 
Catania 

Discretes  

Power 

BCD 
Singapore 



Packaging & Testing Manufacturing 

Morocco, Bouskoura 

Malta, Kirkop 
Malaysia (Muar) 

Philippines  

(Calamba) 

China 

(Shenzhen, Longgang ) 

8 

OSAT 

partners 

Embedded-NVM 

PMOS 

BCD  

Bipolar, Discrete 

Bouskoura 

Embedded-NVM 

Advanced Logic 

MEMS 
Kirkop 

Embedded NVM  

BCD  

MEMS 

Discretes 

Calamba 

Embedded NVM 

Power 

BCD  
Muar 

Embedded NVM 

Image Sensors, Logic 

Power, PMOS 

BiPolar, BCD 

Shenzhen 

Power 

PMOS 

Discretes 
Longgang 

6 back-end sites 

Consolidation of China operation for 

cost structure improvement  

Longgang closure: end of 2014 

ÅFast time to volume and competitive manufacturing 

ÅMultipurpose sites serving both Product Sectors 

ÅRelentless quality improvement 



Investments focused on: 

ÅStrategic businesses growth and key product ramps 

ÅProprietary technology and manufacturing 

Test & Others 
ÅTesting capacity increase 

to meet demand, IT, quality 

& safety 

 2014 Capital Spending 9 

Front-end Manufacturing/ R&D 

Å300mm capability for 14nm FD-

SOI & mix evolution to support 

advanced MCU and Automotive 

products 

Å200mm line in Singapore 

ÅCapacity increase to meet 

demand in Smart Power and 

Discretes 

 
 

Back-end Manufacturing 

ÅCapacity increase and 

mix evolution at Asian 

plants 

ÅManufacturing automation 

and energy savings 
 Plan: $510M-$550M 

R&D 



Technology R&D 



Strong technology portfolio 11 

Advanced CMOS 

FD-SOI 

Analog Mixed 

Signal 

Power &  

Discrete 

eNVM 

BCD 

MEMS 

BiCMOS & 

Photonics 

CMOS 

Image Sensor 

RF SOI 



Key achievements 12 

Product 

 

ÅDesign and prototyping proliferation in BCD9S for Automotive products 

ÅQualification and volume start-up of thick Copper RDL 

 

 

ÅFD-SOI 14nm technology development in line for MAT20 end 2014. 

 

 

ÅQualification of M55 55nm eNVM technology for automotive applications 

ÅM40 40nm eNVM program execution in line with initial schedule. First 

products expected in 2014. 

 

Our Achievements 

BCD9S technology platform  

to be ready for production. Power 

ASIC for Automotive (ABS/ESP) 

engineering samples delivery  

FD-SOI 14nm technology  

to be ready for prototyping and 

IPs validation vehicles 

Embedded flash 40nm 

technology readiness for 

prototyping and IPs validation 

vehicles 

May 2013 Priorities 



EPS - Technology Roadmap 13 

* Logic with Embedded Memories 

CMOS Digital  

RF SOI  

14nm UTBB FD-SOI 

28nm UTBB FD-SOI 

10nm UTBB FD-SOI 

 

28nm UTBB FD-SOI 

130nm 

2014/15 2016/17 Available 

CMOS Imaging 

BiCMOS  & Photonics 

CMOS eNVM* (Automotive micro) 

CMOS eNVM* (GP/secure micro) 

1.4ɛP BSI  

Photonics 25Gbps  

55nm NOR 

80nm NOR 

40nm NOR 

40nm NOR 

1.1ɛP BSI  

BiCMOS 55nm 

Adv architecture 

Photonics 40Gbps  

28nm PCM 

FD-SOI: Fully Depleted Silicon On Isolator 

UTBB: Ultra Thin Body and BOX (Buried Oxide) 

BSI: Back-Side Illumination 

eNVM: embedded Non-Volatile Memory 

PCM: Phase-Change Memories 



A Collaborative Technology R&D 14 

PATHFINDING/preT0 Research 

PROJECTS 

Å 10nm FinFet Platform 

Å 7nm Program 

*UMC is only part of 10nm 

**CNSE is only part of Pathfinding/preT0 

 

* 

** 



FD-SOI 15 

Superior and flexible technology 

Enhanced design options 

Increasing SOC  

competitive advantages 

ÅFD-SOI transistors are faster, cooler, simpler 

ÅOutstanding power efficiency across all use cases 

ÅEfficiency at all levels: CPU, Logic, Memories, Analog 

ÅManufacturing infrastructure and process reuse 

ÅImproved reliability 

ÅVery large operating range for the same design 

ÅBack-biasing as a  flexible and powerful optimization 

ÅUltra-wide range DVFS 

ÅEnhanced efficiency of multi-core processing 

ÅEasier design than FinFET 

ÅCosts: chip-level and/or system-level 

(e.g. cost of cooling) 

ÅThermal power dissipation (TDP) 

ÅExtended battery life 

ÅComputing Power / Speed / Reactivity 

ÅReliability  

ÅTime-to-Market  

Consumer 

Mobile 

Networking 

Automotive 

IoT 

Servers 

Storage 

Gaming 



Embedded NVM 16 
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Memories 

 General Purpose 

Applications 

 

RF 

Embedded Software 

RF 

EEPROM Memory Array 

Dedicated blocks Dedicated blocks 

 

RF 
Touch 

sensing 

Advanced CPU  
(8 & 32-bit Platforms) 

Dedicated blocks 

General Purpose & 

Advanced Analog 

Embedded software 

 

Microcontrollers 

 General Purpose 

Applications 

Pure EEPROM Technology 

e-NVM Technology  (Standard and Low Power) 

 

Security 

Specific applications 

Cryptography &  

Secure Peripherals 

 

Automotive  

Microcontrollers 
(powertrain, chassis, safety, body) 

Extended qualification 
-40/165C , <1ppm 

Advanced CPU  
(32-bit Platforms) 

General Purpose &  

Advanced Analog 

Dedicated blocks 

Embedded Software 



17 SP&A - Technology Roadmap 

BIPOLAR CMOS DMOS 0-100V 

BIPOLAR CMOS DMOS >100V 
90nm Next gen 

 

160nm/110nm 

320nm OL/160nm SOI 

MEMS 

Power 

Motion (6 axis, AMR, 

Geophone) 

0.35µm 

Oxide Filled Trench 

Silicon Carbide (SIC) 

0.2µm 

Oxide Filled Trench Gen2 

Gallium Nitride (GaN) 

Environmental (Hr,Temp) 

Audio (Hperf Micro) 

Actuators 

Discrete 
HV Scr Triacs 1500V 

GaN Pschottky 600V 

EnFilm Gen1 

HV Scr Triacs 2000V 

GaN Pschottky1200V  

EnFilm Gen2 

HV Scr Triacs 2500V 

EnFilm Gen3 

2014/15 2016/17 Available 



SEGMENT TECHNOLOGY PLATFORM APPLICATION FIELDS 

BCD6s Offline - 0.32µm 

3.3V / 5V CMOS ï 25V/800V 

BCD6s HV Transformer - 0.32µm 

3.3V CMOS - Galvanic Isolation 6KV 

SOI-BCD6s - 0.32µm  

3.3V CMOS  - 20V/50V/100V/190V 

SOI-BCD8s - 0.16µm  

1.8V CMOS  - 70V/100V/140V/200V 

BCD8s - 0.16µm 

3.3V CMOS - 8V/18V/40V 

BCD8sP - 0.16µm 

1.8V CMOS - 8V/18V/27V/42V/60V 

BCD8sAUTO - 0.16µm 

3.3V CMOS - 20V/40V/65V/100V 

BCD9s - 0.11µm ï  Full Cu BE 

1.8V CMOS - 10V/40V/60V 

BCD9sL - 0.11µm ï  Full Cu BE 

3.3V CMOS - 20V/40V/65V/100V 

BCD10 - 90nm 

8V to 65V  

HVG8 - 0.18µm 

1.8V/22V/32V CMOS 

HVG8A - 0.18µm 

16V CMOS 

BCD Technology Segmentation 18 

Offline 

BCD 

SOI 

BCD 

Advanced  

BCD 

 High 

Voltage 

CMOS 

Lighting Motors Electrical Car 

AMOLED Echography Full digital amplifier 

HDD 

Printers 

Airbag 

Power Supply 

Bio Medical Advanced Analog 

Power Management  

for Mobile 

Automotive 

Pico-projector 

ESP  

Audio amplifier 

Power Line 

modems 



Power & Discrete Technologies  19 

IGBTs 
Å1200V LA 

Å650V LA 

ÅIntegrated Recovery Diode 

ÅCopper-on-IGBTs 

LV MOSFETs 
ÅOFT100 (ind.) 

ÅOFT60/40V 

Gallium Nitride (GaN) 
ÅGaN-HEMT 

Silicon Carbide (SiC) 
ÅSiC MOSFET 

ÅSiC Diodes 

HV MOSFETs 
ÅMD trench 

MTL GT

MTL BUS

MTL 1

MTL SOURCE

MTL 2

MTL GT

MTL BUS

MTL 1

MTL SOURCE

MTL 2

Si <111>

Transition layer
GaN layer

AlGaN layer 
2DEG


