
MCU Day 2009

One Day, Multiple Solutions



研讨会会议议程

• TI的 MCU集合

• MSP430 超低功耗 MCU

• 午餐

• C2000 32-位实时MCU

• Stellaris 32-bit ARM® Cortex™-M3 MCUs

• 其他TI微处理器 – OMAP-L1x

演示者
演示文稿备注
We’ll start with an introduction into the MCU portion of our Embedded Processing portfolio and the markets we provide solutions for. In the morning session we’ll dive deeper into the MSP430 product line, the lowest power MCU in the world.



In the afternoon we’re going to give technical training on our 32-bit processors, the C2000 and our recently added Stellaris ARM Cortex M3. To close out the day, we’ll spend a few minutes giving an overview of our ARM9 based OMAP-L1x.



TI 嵌入式处理的领导者
DSPMicrocontrollers

Ultra-Low 
Power

Up to 25MHz

Flash 
1KB to 256KB 

Analog I/O, ADC 
LCD, USB, RF

Measurement, 
Sensing, General 

Purpose 

$0.49 to $9.00

16-bit
MCU

MSP430
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Flash 
32KB to 512KB 

PWM, ADC, 
CAN, SPI, I2C

Motor Control, 
Digital Power, 

Lighting

$1.50 to $20.00

32-bit 
Real-time

C2000™

Industry Std 
Low Power

Up to 100MHz

Flash 
8KB to 256KB

USB, ENET, 
ADC, PWM, HMI

Host Control, 
general purpose, 

motor control

$2.00 to $8.00

Stellaris 
Cortex™ M3

32-bit 
ARM

Industry-Std Core, 
High-Perf GPP 

Accelerators

MMU

USB, LCD, 
MMC, EMAC

Linux/WinCE 
User Apps

$8.00 to $35.00

ARM+

ARM9
Cortex A-8

Industry-Std Core + 
DSP for Signal Proc.

4800 MMACs/ 
1.07 DMIPS/MHz

MMU, Cache

VPSS, USB, 
EMAC, MMC

Linux/Win + 
Video, Imaging, 

Multimedia

$12.00 to $65.00

ARM + DSP

C64x+ plus
ARM9/Cortex A-8

Leadership DSP 
Performance

24,000 MMACS

Up to 3MB 
L2 Cache

1G EMAC, SRIO, 
DDR2, PCI-66

Comm, WiMAX, 
Industrial/ 

Medical Imaging

$4.00 to $99.00+

DSP

C647x, C64x+, 
C55x

Arm-Based

软件 & 开发工具
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正在考虑MCU吗? 想到TI

最低的功耗 最多的Cortex M3系列高性能

C2000

高性能内核 + 模拟

MCU 起始价格 <$2.00
w/CLA 起始价格 $4.00

超过80种 MCU

12.5MSPS A/D, 高分辨率 PWM, 内

 
部振荡器

Serial, CAN, LIN, EMIF

具有<$40.00的加速设计工具，以及

 
具有多种应用的完整参考设计

我们提供了最宽和最深的微控制器我们提供了最宽和最深的微控制器

MSP430

世界最低功耗的 MCU
RTC 模式功耗100nA数量级

活动模式160uA/MHz

超过 200种 MCU

高性能: A/D, 运放, LCD控制器, 
DAC

SPI, I2C, UART/LIN, 现在已经拥有

 
USB 和 RF

初学者工具价格低至$20.00
全模块开发套件只有$149.00

Stellaris M3

世界最大量的 Cortex M3 MCU 集

 
合

超过140种 MCU

A/D, 电机控制, 精确振荡器, RTC

CAN, I2S, Ethernet MAC & PHY, 
USB H/D/OTG, EPI

<$100.00的完整评估工具

 
全参考设计

完整的软件和驱动库

演示者
演示文稿备注
If you’re thinking MCU, think TI. Each of our product lines is an industry leader in it’s core competency and offers multiple options to find the right MCU for you. The MSP430 has over 150 devices using the lowest power MCU in the industry, along with integrated USB & RF. With C2000, you 69 parts with DSP performance plus high performance analog in an MCU package and price, starting as low as $2.00. 



In May of 2009, Texas Instruments acquired Luminary Micro, Inc. out of Austin, TX. This adds the largest ARM Cortex M3 product line in the industry to the TI line.



TI offers the most breadth & depth in Microcontrollers, along with easy development environments to minimize cost and time to market.



• Code Composer Studio v4: 
一个包含所有TI微处理器的开发

 平台

• MCU版本只有$495 

TI MCU 我们非常容易使用的MCU…

ez430: $20.00 Piccolo controlSTICK: $39.00 EK-LM3S811: $49.00

用MCU选型工具我们能够立即找到正确的MCU: ti.com/mcu

用我们的低成本开发工具可以 快速 开始使用MCU

用CCS v4非常简单: 一个IDE 包含了所有的TI 微处理器

演示者
演示文稿备注
Finding the right TI microcontroller is easy for anyone to do. With the MCU selection tool, you have a completely interactive tool for selecting the part that’s right for you. Just click on the parameter that you need, and the data set that includes all of our MCU’s will automatically refresh to reflect all of the parts that fit your custom need. Go to ti.com/mcu to get started today.



Once you know which part you want, getting started with development is easy and inexpensive. Our low cost tools start as low as $20.00 and plug right into your USB port so you can start writing code immediately. The 40MHz Piccolo MCU controlSTICK is only $39.00, and Stellaris M3 tools begin less than $50.00.



Compiling is simple when you have one IDE for all controllers. CCS v4 makes that possible for all TI MCU’s, as well as any other TI processor. Code limited versions are available for free, and you can get the full MCU version for less than $500.00. We’ll give you more details on all of our tools and software today, and show you how they can be used with our MCU’s.











一个MCU资源，几乎覆盖了任何应用

演示者
演示文稿备注
For all of your MCU needs you can find your solution at TI. Our expertise spans a multitude of technologies and applications, providing solutions no matter what design criteria you need to meet.



解决方案满足了目前的市场的各种需求

工业远程监控

Mesh网络 , 
电表

医疗和个人保

 
健护理

太阳能变换器

LED照明

家电

自动控制

手持联接设备

 
& 用电设备

工业联接设

 
备

无线和有线连接

高性能模拟集成

小型化

低功耗

高性能、低成本

演示者
演示文稿备注
These fast growing applications have very specific and demanding design requirements. We’re providing solutions for those requirements through integrating wireless connectivity for smaller form factors, 3x3mm packaging with ultra low power performance, 12 & 16-bit A/D, & LCD control integration.



The integration of high speed A/D’s and high resolution PWM’s allows designers to maximize energy efficiency with one cost effective MCU for appliances and digital power conversion. The speed of the C2000 core and its peripherals also allow LED Lighting systems to take advantage of dimming control and power line communication capability in one device.



Connected industrial applications where motor control and communication are needed Stellaris M3 allows simultaneous operation of all peripherals: motor control, USB, Ethernet (MAC & PHY), CAN & M2M. Dedicated hardware in Stellaris for battery backed operation allows for wireless control and autonomous operation.





TI MCU – The Technology Difference

TI MCU 内核技术

已经具有了完整的RF解

 
决方案未来会用

 
MSP430和M3探索更多

 
的技术

来自美国德州仪器的新的

 
非易失性存储器: FRAM 
带来MCU新的存储器标

 
准

集成了 USB, CAN 和

 
Ethernet MAC 和 PHY, 
以及为多种连接选择的并

 
行处理

在MSP430的Die尺寸上

 
使用了新的封装技术, 为

 
TI MCU增加了新的选择高性能的模拟性能

演示者
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The difference TI brings to the MCU world is two-fold: first  by bringing the leading edge core technologies of the Ultra Low Power MSP430, the Real-Time control capability of the C2000, and the leading edge ARM Cortex M3 processor in Stellaris – and combining that with leading edge analog, memory, connectivity and packaging technology. The combination of the two brings embedded designers solutions that are uniquely designed to enhance the engineer’s applications.



By integrating Wireless technology into the MSP430, we’ve brought the lowest power MCU plus RF to the market in one chip – the CC430. Later this morning you’ll learn about the latest in embedded memory technology, called FRAM, that will change the future of Microcontrollers – and you’ll get a preview of products to come that will make it available.



In May of 2009 TI increased it’s connectivity solutions offering exponentially – by acquiring Luminary Micro and the largest offering of USB, Ethernet with MAC & PHY, CAN and serial ports as well as releasing the MSP430 with USB. 



TI Analog is a unique advantage for designers – in the entire portfolio of analog discrete components and in the products we integrate. Dedicated analog hardware for Metering, Motor Control, advanced sensing and high performance – all make the TI MCU family the best place to begin your design.



To accommodate design needs to increase functionality but decrease PCB real estate – our micros are getting more compact. The MSP430 recently released it’s first device in a die-size BGA package, at only 3mm^2.



MCUs + RF – Cutting the Code

全世界在制造业的无线技术市场将增长32%，年

 增长率超过下五年, 而在2010年被立项的总值超

 过10亿$

- ARC Advisory Group

演示者
演示文稿备注
ARC Advisory Group predicts that the worldwide market for wireless technology in manufacturing will grow at a 32 percent compound annual growth rate (CAGR) over the next five years, and is projected to exceed $1 billion in 2010 due to wireless technologies’ ability to offer business processes that are not only less expensive, but also safer, more reliable and far more transparent than current manufacturing practices.



FRAM: 未来MCU的存储器

为什么?
• FLASH有固有的限制

• 用户要求低功耗, 高可靠性, 和较好的性能

为什么?
• 通用存储器

– 非常快的存储速度
– 较高的写入寿命

• 低功耗
– 本身的写入机制保证以防功率损失

• 较高的固有安全性
– 防串改

• 较高的抗辐射能力



TI MCUs: 认真对待连贯性

I2S

USB

10/100
Ethernet

CAN
Controller

Area Network
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UART

EPIx32

M2M / Mem
Interface

USB I2C, SPI,
UART, LIN

CAN
Controller

Area Network
I2C, SPI,

UART, LIN

McBSP / I2S
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Mem
Interface

演示者
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The connectivity options that you have with TI Micros include standard serial communication plus things like I2S for audio. The MSP430 has just also released over 20 new devices that integrate USB with the low power and high performance analog of the 430.



The Stellaris M3 product line is the only ARM Cortex M3 with both an Ethernet MAC & PHY – saving you board space and cost. This Ethernet technology is also deterministic, with the IEEE 1588 standard. USB on Stellaris means full speed Host, Device & On-the-Go. These features are integrated with CAN & serial, plus a high speed parallel port interface – designed for talking to external memory, co-processors or FPGA’s up to 150Mbps.



Our high performance C2000 MCU also has serial and external memory interface, as well as industrial CAN interface even on its low cost Piccolo devices.



封装创新

Multi-Chip ModulesDSBGABGA

• 将小型微控制器带到了一个水平

• 多个器件在一个封装中

• 使BGA封装成为未来的标准



高性能模拟电路的集合
高性能的模拟电路集合以降低系统成本

•ADC
•DAC
•比较器
•电压调节器
•振荡器
•LCD 驱动器
•以及其他更多的…



TI’s OMAP-L1x 应用处理器: 基于ARM9，为
 各种应用提供了更多的性能:

• 高集成 SoC

• 独特的模块集合

• 低功耗，适合便携式应

 用: 12mW – 465mW* 

• 支持高水平的OS

设计需求

* For typical use case scenarios

应用举例

SDR

便携式医

 
疗

条码机

太阳能

医疗监控

工业监控

测试和检测仪

 
器

演示者
演示文稿备注
The OMAP-L1x family leverages high system on chip (SoC) integration, unique peripheral combinations, low power, and high-level OS support

Ideal applications include bar code scanners, test & measurement, software defined radio (SDR), industrial monitoring, portable medical, medical monitoring, and sonar



OMAP-L1x devices are creating excitement by offering unmatched connectivity.

 

These devices offer:

Unmatched connectivity and flexible networking

Optimized performance and power

Reduced time to market by allowing customers to development in fixed and floating and reuse code development.                                                             



ARM9 Core:

ARM9 enables Linux support today and WinCE is in the plan

ARM9 enables systems with a rich GUI

ARM9 has broad industry 3rd party tools and software support



C674x Floating Point DSP Core:

OMAP-L137 and OMAP-L138 include the C674x floating point DSP core (fixed and floating pt instruction support), VLIW 8 MACs per cycle

C674x DSP Core standby power is in the 7mW range.  Active power as low as 420mW at 300 MHz (2400 MMACs).  

C674x DSP Core brings low power and portability to audio, medical, industrial and other applications requiring the precision, wide dynamic range and time-to-market benefits of floating-point DSPs. 

Code written on fixed point C62x, C64x, C64x+, and floating point C67x devices run on the new C74x core.

TI has already rolled out a number of C674x DSPs without ARM9 as well (C6748, C6746, C6742, C6747, C6745 & C6743).  Pricing starting $6.70 (1ku) for C674x.
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TI – 完整的系统优势

温度

压力

位置

速度

流量

湿度

声音

光

识别

真实的世界

放大器
数据转换

电源管理

逻辑

嵌入式处理

放大器 数据转换
接口

低功耗 RF
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Throughout the years TI has made strategic investments in the acquisition of innovative companies both small and large so that we can offer the complete system advantage.
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