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• All linear dimensions are in 
millimeters. Dimensioning and 
tolerancing per ASME y14.5M-1994

• This drawing is subject to change 
without notice

• MicroSiP package configuration - 
Micro system in package

• Reference product data sheet for 
array population. 3x3 matrix pattern is 
shown for illustration purposes only

• This package contains Pb-free balls

• Circuit traces from NSMD defined PWB lands should be 
75µm to 100µm wide in the exposed area inside the 
solder mask opening. Wider trace widths reduce device 
stand off and impact reliability

• Best reliability results are achieved when the PWB 
laminate glass transition temperature is above the 
operating the range of the intended application

• Recommend solder paste is Type 3 or Type 4
• For a PWB using a Ni/Au surface finish, the gold 

thickness should be less 0.5mm to avoid a reduction in 
thermal fatigue performance

• Solder mask thickness should be less than 20µm on top 
of the copper circuit pattern

• Best solder stencil performance is achieved using laser 
cut stencils with electro polishing. Use of chemically 
etched stencils give inferior solder paste volume control

Board Layout
When designing the pad size for the 
MicroSiP™ solder bumps, it is recommended 
that the layout use a non-solder mask 
defined (NSMD) land. With this method, the 
solder mask opening is made larger than 
the desired land area, and the opening size 
is defined by the copper pad width. Table 
below shows the appropriate diameters for 
the 8-pin MicroSiP™ layout.

Packaging Information

No underfill or adhesive was either used or required for these 
packages.  Preconditioning: 3 pass reflow + 24hr/125°C bake
0.7mm thick FR4 epoxy main board.

Thermal Image of MicroSiP™ when IC is dissipating 0.45W.  Ambient temperature 
is 22°C, max junction temperature is 72°C. For thermal modeling, a value of    
ΘJA=125°C/W provides an excellent initial estimate of thermal performance.

Close-up of MicroSiP™ mounted to the TI EVM

Thermal Evaluation

Land Pattern Dimensions

Solder Pad
Definitions

Copper
Pad

Solder Mask
(5) Opening

Copper
Thickness

Stencil
(6) Opening

Stencil
Thickness

Non-solder 
mask undefined 

(NSMD)

0.30mm .360mm 1 oz. max
(0.032 mm)

.34mm 
diameter

0.1mm thick

8-pin MicroSiP™

Test Parameters Results (tfirst fail)

Drop 1500G/1.0ms pulse > 100 drops

Temp Cycle -40/125°C, 2 cycles/hr > 1000 cycles

Copper
Trace
Thickness

Solder
Mask

Thickness

Solder
Pad Width

Copper
Trace Width

Solder Mask
Opening

MicroSiP™ Surface Mount
Surface mounting of MicroSiP packages is broadly 
similar to BGA package assembly. TI recommends 
the use of Pb-free solder paste applied via a 0.1mm 
thick stencil (critical stencil dimensions shown in 
board layout subsection). The paste acts: to aid 
wetting of the SiP bump to the board land, to hold 
the SiP in place during reflow, and to contribute 
metal volume of the resultant solder joint. Standard 
JEDEC reflow profiles for near-eutectic SnAgCu 
solder alloys are suggested (max 260°C). Board-
SiP solder joint height is 120µm.

SiP Cu Trace

Main Board Cu Land

SiP-Main Board
Solder Joint

Inductor

SiP Substrate
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[10 pitches cumulative
tolerance on tape +0.2 mm]

Embossment for cavity size,
see note 1 Table 2

User Direction of Unreeling

Center Lines of Cavity

Cover Tape

B1 is for tape feeder reference only,
including draft concentric about Bo

Do

B1

S1

Pin 1

Package Carrier-Tape Width (W) Pocket Pitch (P) Pocket Width (Ao) Pocket Length (Bo) Pocket Depth (Ko) Reel Diameter

MicroSip™ 8.0 ± 0.30 4.0 ± 0.10 2.45 ± 0.05 3.05 ± 0.05 1.1 ± 0.05 178

Do D1 Min E1 Po P2 R Ref. S1 Min. T Max. T1o Max.

1.5+0.1 -0.0 1.5 1.75 ± 0.1 4.0 ± 0. 2.0 ± .05 30 0.6 0.6 0.25

Orient component as shown with Pin 1 closest to the tape sprocket holes on tape leading edge.  All dimensions in millimeters.

Tape and reel

Cross-section of MicroSiP™ 
mounted to main board

SIP-8
(TOP VIEW) (BOTTOM VIEW)

SIP-8
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Plot of efficiency as a function of current for
A) Vo=1.8V and B) Vo=1.2V

Land pattern image

Package mechanical drawing for 8-pin MicroSiP™

Electrical Characterization 

A - Efficiency vs Load Current

B - Efficiency vs Load Current

Board-Level Reliability Data 

8引脚MicroSiPTM 封装图样 封装信息 电特性

热评估

• 所有的线性尺寸均以毫米 (mm) 为单

位。确定尺寸及规定公差遵照ASME 
y14.5M-1994标准执行

• 本图样如有变更，恕不另行通知

• MicroSiP封装配置——微型系统级封装 
(Micro system in package)

• 关于阵列组 (array population) 请参考产

品的数据表。这里给出的3 x 3矩阵模式

仅供举例说明之用

• 此种封装包含无铅焊球

8引脚MicroSiPTM 的封装机械图样

焊盘图案图像

电路板布局

MicroSiPTM表面贴装

板级可靠性数据

在设计用于MicroSiPTM焊锡凸块的焊盘尺寸

时，建议在布局时采用一种非阻焊层限定 
(NSMD) 焊盘。利用这种方法，可使阻焊层

开口大于所需的焊盘面积，而且开口的尺寸

将由铜焊盘的宽度来确定。下表罗列了针对

8引脚MicroSiPTM布局的合适直径。

MicroSiPTM封装的表面贴装与BGA封装装配具

有广泛的相似性。TI建议采用无铅焊膏并通过

0.1mm厚的模板进行涂覆（关键的模板尺寸见

“电路板布局”小节）。焊膏所起的作用是：

帮助实现SiP焊凸至电路板焊盘的润湿、在回

流焊过程中使SiP处于适当的位置、并增加最

终形成的焊点的金属体积。建议采用针对近共

晶SnAgCu焊料合金的标准JEDEC回流焊温度

曲线（最大温度为260°C）。电路板－SiP焊
点高度为120μm。

此类封装未采用或无需采用底部填充胶或胶粘剂。

预处理：对0.7mm厚的FR4环氧树脂主板进行三遍

回流焊及24小时/125°C的烘焙。

• 在阻焊层开口的内部，从NSMD限定PWB焊盘引出的电路走

线的宽度在暴露区域中应为75μm至100μm。较大的走线宽

度将降低器件的关断电压并影响可靠性

• 当PWB层压玻璃转换温度高于目标应用的工作温度范围时，

可实现最佳的可靠性结果

• 建议使用的焊膏为Type 3或Type 4

• 对于采用Ni/Au表面镀层的PWB而言，镀金的厚度应小于

0.5mm，以避免降低热疲劳性能

• 铜电路图形上面的阻焊层厚度应小于20μm

• 采用激光切割模板和电解抛光可实现最佳的焊接模板性能。

采用化学蚀刻模板将导致不良的焊膏量控制

MicroSiPTM设计总结 德州仪器   1Q 2011 MicroSiPTM设计总结 德州仪器   1Q 2011 MicroSiPTM设计总结 德州仪器   1Q 2011

卷带包装
针对下列条件的效率与电流的函数关系曲线图：

A) VO = 1.8V和B) VO = 1.2V

安装至TI EVM (评估板) 的MicroSiPTM的局部特写

引脚描述

如图所示，组件的取向应使引脚1最靠近卷带前缘上的输送孔。所有尺寸均以毫米 (mm) 为单位。

安装至主板的MicroSiPTM的截面图

当IC耗散0.45W功率时MicroSiPTM的热成像。环境温度为22°C，最大

结温为72°C。对于热建模，125°C/W的θJA值可提供极佳的热性能初

始评估。

A - 效率与负载电流的关系曲线

引脚分配

B - 效率与负载电流的关系曲线
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** Bump pitch is 1,0mm in x direction,  
0,8mm in y direction.  

Introduction
As the marketplace continues to demand size reductions in portable electronic 
products, the need for smaller packaging and smaller subsystem packaging 
becomes paramount. In addition, size reductions can no longer focus only on 
package surface area, meaning length and width, but also must decrease the 
package thickness and weight. To address these rapidly evolving customer 
requirements, TI has introduced MicroSiP™, the latest innovation in System-
in-Package (SiP) technology integrating IC and passive components in a single 
device featuring an embedded PicoStar™. The small MicroSiP footprint provides 
a stand-alone power supply platform driving an unprecedented power to package 
density of 90mA/mm2. MicroSiP (package designator SIP) is offered today in a 
8-pin format for the TPS8267x.

Rework
It is strongly recommended that the PCB with mounted SMT 
devices be baked prior to any rework so that absorbed moisture 
is removed (See J-STD-033 for more details). The rework process 
should be characterized such that the temperature of the 
MicroSiP™ package and surrounding PCB area are controlled.  
Either an attached thermocouple or an infrared camera works 
well to determine a repeatable heating profile.

Component removal process example:
• Align nozzle over part to be removed
• Maintain nozzle 1.27mm over the package
• Preheat board to 90°C, nozzle warming at 20% airflow/125°C
• Soak stage at 20% air flow/225°C/90 seconds
• Ramp stage at 25% air flow/335°C/30 seconds
• Reflow stage at 25% air flow/370°C/65 seconds
• Enable vacuum, lower nozzle, remove inductor from MicroSiP
• Discard Inductor
• Reposition nozzle, reheat at 25% air flow/370°C/20 seconds
• Enable vacuum, lower nozzle, remove MicroSiP from PCB
• Cool down stage at 40% air flow/25°C/50 seconds
• Turn off vacuum and remove part MicroSiP from nozzle
• Avoid handling damage of the removed unit
• Do not reuse/repair the removed unit

Component replacement process example:
• Apply solder paste to board using a micro-stencil
• Align MicroSiP over board land pads
• Place MicroSiP on board. Care should be taken 

to prevent overtravel during placement which may 
damage the package or vacuum tip

• Raise nozzle 1.27mm
• Preheat board to 90°C, nozzle warming at 20% air 

flow/125°C
• Soak stage at 20% air flow/225°C/90 seconds
• Ramp stage at 25% air flow/335°C/30 seconds
• Reflow stage at 25% air flow/370°C/65 seconds
• Cool down stage at 40% air flow/25°C/50 seconds

Air-Vac Engineering:
Air-Vac Engineering (www.air-vac-eng.com) 
has established heating profiles and tooling 
recommendations for their Hot Gas (convection) 
rework equipment, DRS-24NC.  

Package Label
Typical view of the SiP 
marking in the top of the 
package. Marking includes 
both lot trace coding and 
pin 1 indicator.

Code:
CC - Device Code
YML - Date Code
LSB - Lot/Site/Board
           Trace Code

FAQ
Q: What is a MicroSiP™?
A: MicroSiP™ is a miniaturized System-in-Package (SiP) that integrates Silicon integrated circuits (IC’s) with passive 

components in a BGA-format. Typically, the passives are arranged on the top, BGA balls are arrayed on the bottom 
and the integrated circuit PicoStar™ package is embedded in the laminate substrate. The MicroSiP can be either 
square or rectangular.

Q: How is a MicroSiP™ different from a wafer-chip-scale-package (WCSP)?
A: The MicroSiP package includes IC and passives while the WCSP is only an IC. For example, the TPS8267x packaged in 

MicroSiP integrates a DC-DC converter with inductor and input-output caps to provide a stand-alone power supply.  

Q: What is a PicoStar™?
A: PicoStar™ is a die-sized package designed to be embedded in HDI laminate substrates.

Q: Is this a lead-free (Pb-free) package?
A: Yes, MicroSiP packages comply with lead-free environmental policies. The BGA bumps and the passive joints both are 

SAC305 (3%Ag, 0.5%Cu, balance Sn).

Q: What land pad size should I design on my board for these packages?
A: TI recommends that the board land closely match the land size on the SiP—300um diameter, non-solder mask defined.  

MicroSiP mounted to a 0.7mm thick PCB with OSP pads easily withstands 1000 cycles from -40 to 125°C 
(15 minute dwells).

Q: Are there any special MicroSiP™ placement requirements?
A: Movement of the MicroSiP from T&R to placement on the PCB can be treated as a similar sized BGA. The MicroSiP should 

be picked from the inductor top surface employing a ~1mm diameter nozzle/rubber tip (contact area 
between 0.5-1.0mm2).

Q: Can I mount MicroSiP™ to the bottom of the PCB board?
A: Yes you can. Ideally, the first and second reflow profiles are identical. The reflow profile should follow JEDEC standards for 

SMT of near-eutectic SnAgCu solder.

Q: Can the MicroSiP™ withstand multiple reflows?
A: Yes. Board level reliability testing was performed after 3 pass reflow (1 pass for assembly, then 2 additional passes). 

In general, assembly of the MicroSiP package can be treated exactly like a BGA.

Q: What alignment accuracy is possible?
A: TI recommends printing a lead-free solder paste as described in the board layout subsection before placement of the 

MicroSiP. Alignment accuracy depends on board pad tolerance and MicroSiP placement accuracy. MicroSiP packages 
self-align during reflow—final alignment accuracy is very likely better than placement accuracy. 

Q: How do board assembly yields of MicroSiP™ compare to a similar BGA?
A: For a BGA of similar size and pitch, the assembly yield is identical to the MicroSiP package.

Packaging Attributes

Attribute 8-ball

Ball Pitch 0,8/1,0mm**

Ball Diameter 0,30mm

Package Length ~2,30mm

Package Width ~2,90mm

Package Height 1,0mm max

Bump Matrix 3x3

Bump Metallurgy SAC305

Moisture Level Level 2 at 260°C

MicroSiP™ package 

2,90mm
1,0mm      
Max.

2,
30

m
m

MicroSiP™ cross-sectional view

MicroSiP labeling is shown in the top view image.  Marking includes both lot trace coding and pin 1 indicator

PicoStar™

FR-4 Laminate Substrate

Inductor

BGA
Solder Bumps

Nozzle NMX188DVG
  -  0.18” Exhaust opening
  -  VTMX020-35 Vacuum Tip

Comparable hot gas (convection heating) rework equipment from 

other vendors can also be used successfully.

TI Worldwide Technical Support
Internet
TI Semiconductor Product Information Center Home Page
support.ti.com
TI E2E™ Community Home Page
e2e.ti.com

Product Information Centers
Americas Phone +1(972) 644-5580

Brazil Phone 0800-891-2616

Mexico Phone 0800-670-7544

 Fax +1(972) 927-6377
 Internet/Email support.ti.com/sc/pic/americas.htm

Europe, Middle East, and Africa
Phone

 European Free Call 00800-ASK-TEXAS 
  (00800 275 83927)

 International +49 (0) 8161 80 2121

 Russian Support +7 (4) 95 98 10 701

  Note: The European Free Call (Toll Free) number is not active in all  countries. 
If you have technical difficulty calling the free call number, please use the 
 international number above.

Fax +(49) (0) 8161 80 2045
Internet support.ti.com/sc/pic/euro.htm
Direct Email asktexas@ti.com

Japan
Phone Domestic 0120-92-3326
Fax International +81-3-3344-5317
 Domestic 0120-81-0036
Internet/Email International support.ti.com/sc/pic/japan.htm
 Domestic www.tij.co.jp/pic

Asia
Phone
 International +91-80-41381665
 Domestic Toll-Free Number
   Note: Toll-free numbers do not support

mobile and IP phones.
  Australia 1-800-999-084
  China 800-820-8682
  Hong Kong 800-96-5941
  India 1-800-425-7888
  Indonesia 001-803-8861-1006
  Korea 080-551-2804
  Malaysia 1-800-80-3973
  New Zealand 0800-446-934
  Philippines 1-800-765-7404
  Singapore 800-886-1028
  Taiwan 0800-006800
  Thailand 001-800-886-0010
Fax +8621-23073686
Email  tiasia@ti.com or ti-china@ti.com
Internet support.ti.com/sc/pic/asia.htm
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返工

FAQ（常见问题解答）

封装标示

在进行任何返工之前，强烈建议对装有SMT器件的PCB进行烘焙，以去

除所吸收的湿气（更多详情请参见J-STD-033）。应对返工过程进行特

性分析，以使MicroSiPTM封装及周围PCB面积的温度处于受控状态。如

欲确定一条可重复的加热温度曲线，则采用一个附接热电偶或红外摄像

机都是很奏效的。

Air-Vac Engineering公司 (www.air-vac-eng.com) 已为其热气体（对

流）返工设备DRS-24NC制定了加热温度曲线和加工推荐方案。

-  0.18英寸排气口

-  VTMX020-35真空喷头 (vacuum tip)

问：MicroSiPTM是什么？

答：MicroSiPTM是一种微型化系统级封装 (SiP)，它运用BGA格式实现了硅集成电路 (IC) 与无源组件的集成。通常情况下，无源组件安装于封装的顶  
       部，BGA焊球排列于封装的底部，而集成电路PicoStarTM封装则嵌入于层压衬底中。MicroSiP可以是正方形或矩形。

问：MicroSiPTM与晶圆芯片规模封装 (WCSP) 的区别在哪里？

答：MicroSiPTM封装内置了IC和无源组件，而WCSP则仅包含一颗IC。例如：采用MicroSiP封装的TPS8267x将一个DC-DC转换器与电感器及输入－输

       出电容器集成起来，以提供一个独立型电源。

问：PicoStarTM是什么？

答：PicoStarTM是一种硅片尺寸封装，专为嵌入于HDI层压衬底而设计。

问：MicroSiPTM是无铅型封装吗？

答：是的，MicroSiP封装符合无铅环境保护政策。BGA焊凸和无源组件焊点均为SAC305（3%的Ag、0.5%的Cu、其余的96.5%为Sn）。

问：针对此类封装，在电路板上应设计多大的焊盘尺寸？

答：TI建议电路板焊盘与SiP上的焊盘尺寸紧密匹配——300μm直径、非阻焊层限定。MicroSiP安装至一块0.7mm厚的PCB，且OSP焊盘能够轻松承

       受1000次－40°C至125°C的温度循环（15分钟停顿时间）。

问：关于MicroSiPTM的布局有什么特殊的要求吗？

答：MicroSiP从卷带包装 (T&R) 至PCB上的布局的输送可按照尺寸相似的BGA封装来处理。MicroSiP应采用一个直径约1mm的喷嘴头/橡皮头（接触

       面积为0.5mm2至1.0mm2）从电感器顶面拾取。

问：可以将MicroSiPTM安装至PCB板的底部吗？

答：可以。理想情况下，第一遍和第二遍回流焊的温度曲线相同。回流焊温度曲线应遵循针对近共晶SnAgCu焊料的SMT的JEDEC标准。

问：MicroSiPTM能否承受多次回流焊？

答：能。板级可靠性测试就是在三遍回流焊（一遍用于装配，然后增加两遍）之后进行的。总的来说，MicroSiP封装的装配完全可以像BGA封装那样

       处理。

问：能达到怎样的对准精度？

答：TI建议在布设MicroSiP之前按照“电路板布局”小节中描述的那样进行无铅焊膏的印刷。对准精度取决于电路板焊盘公差和MicroSiP布局精度。

       MicroSiP封装在回流焊期间自动对准——最终的对准精度非常有可能优于布局精度。

问：MicroSiPTM的电路板装配良率与类似的BGA封装相比如何？

答：对于尺寸和焊球间距相似的BGA封装而言，装配良率与MicroSiP封装相同。

位于封装顶部的SiP标记的典

型视图。该标记中包含批次

追踪码和引脚1指示符。

代码：

CC—器件代码

YML—日期代码

LSB—批次/供应商工厂/电路

板追踪码

MicroSiPTM 标志示于顶视图中。该标记中包含批次追踪码和引脚1指示符

MicroSiPTM封装

** 焊凸间距在x方向上为1,0mm，

在y方向上为0,8mm。

组件移除过程实例：

组件替换过程实例：

喷嘴NMX188DVG

Air-Vac Engineering公司：

• 把喷嘴对准将要移除的部件

• 将喷嘴保持在封装上方1.27mm的地方

• 将电路板预加热至90°C，喷嘴在20%气流/125°C的环境中升温

• 浸渍级 (soak stage) 在20%气流/225°C的环境中停留90s

• 装料台级 (ramp stage) 在25%气流/335°C的环境中停留30s

• 回流焊级在25%气流/370°C的环境中停留65s

• 形成真空、降低喷嘴、将电感器从MicroSiP移除

• 去掉电感器

• 喷嘴回位，在25%气流/370°C的环境中重新加热20s

• 形成真空、降低喷嘴、将MicroSiP从PCB移除

• 冷却级在40%气流/25°C的环境中停留50s

• 关闭真空并将器件MicroSiP从喷嘴移除

• 避免在转运过程中损坏被移除的部件

• 不要再度使用/修理被移除的部件

• 采用一个微型模板将焊膏涂覆至电路板

• 将MicroSiP对准电路板焊盘

• 将MicroSiP置于电路板上。在布局过程中应谨慎地避免移
动距离过大 (overtravel)，否则有可能损坏封装或真空喷头 
(vacuum tip)

• 将喷嘴抬高1.27mm

• 将电路板预加热至90°C，喷嘴在20%气流/125°C的环境中
升温

• 浸渍级 (soak stage) 在20%气流/225°C的环境中停留90s

• 装料台级 (ramp stage) 在25%气流/335°C的环境中停留

30s

• 回流焊级在25%气流/370°C的环境中停留65s

• 冷却级在40%气流/25°C的环境中停留50s

由其他供应商提供的类似的热气体（对流加热）返工设备也可以成功地

使用。

MicroSiPTM设计总结 德州仪器   1Q 2011

采用MicroSiPTM的

TPS8267xSiP
设计总结

引言

封装标志

8引脚封装图样

电路板布局

封装信息

MicroSiP表面贴装

板级可靠性数据

电特性

热评估

返工

FAQ（常见问题解答）

引言

由于市场持续不断地要求便携式电子产品缩减尺寸，因此对于较小的封装及较

小的子系统封装的需求成为头等重要的大事。此外，缩减尺寸也不再能够仅

局限于封装的表面积（也就是长度和宽度），而是还必须减小封装的厚度及

重量。为了满足这些快速发展的客户需要，TI推出了MicroSiPTM，这是系统级

封装 (SiP) 技术领域中的最新创新，它将IC与无源组件集成在单个具有嵌入式

PicoStarTM封装的器件之中。MicroSiP小巧的占板面积提供了一种独立型电源

平台，可实现前所未有的90mA/mm2的功率－封装密度。目前提供的MicroSiP
（封装标志符为SIP）为8引脚格式，供TPS8267x使用。

MicroSiPTM截面图



重重要要声声明明

德州仪器 (TI) 及其下属子公司有权在不事先通知的情况下，随时对所提供的产品和服务进行更正、修改、增强、改进或其它更改，
并有权随时中止提供任何产品和服务。 客户在下订单前应获取最新的相关信息，并验证这些信息是否完整且是最新的。 所有产品的
销售都遵循在订单确认时所提供的 TI 销售条款与条件。

TI 保证其所销售的硬件产品的性能符合 TI 标准保修的适用规范。 仅在 TI 保修的范围内，且 TI 认为有必要时才会使用测试或其它质
量控制技术。 除非政府做出了硬性规定，否则没有必要对每种产品的所有参数进行测试。

TI 对应用帮助或客户产品设计不承担任何义务。 客户应对其使用 TI 组件的产品和应用自行负责。 为尽量减小与客户产品和应用相关
的风险，客户应提供充分的设计与操作安全措施。

TI 不对任何 TI 专利权、版权、屏蔽作品权或其它与使用了 TI 产品或服务的组合设备、机器、流程相关的 TI 知识产权中授予的直接
或隐含权限作出任何保证或解释。 TI 所发布的与第三方产品或服务有关的信息，不能构成从 TI 获得使用这些产品或服务的许可、授
权、或认可。 使用此类信息可能需要获得第三方的专利权或其它知识产权方面的许可，或是 TI 的专利权或其它知识产权方面的许
可。

对于 TI 的数据手册或数据表，仅在没有对内容进行任何篡改且带有相关授权、条件、限制和声明的情况下才允许进行复制。 在复制
信息的过程中对内容的篡改属于非法的、欺诈性商业行为。 TI 对此类篡改过的文件不承担任何责任。

在转售 TI 产品或服务时，如果存在对产品或服务参数的虚假陈述，则会失去相关 TI 产品或服务的明示或暗示授权，且这是非法的、
欺诈性商业行为。 TI 对此类虚假陈述不承担任何责任。

可访问以下 URL 地址以获取有关其它 TI 产品和应用解决方案的信息：

产产品品

放大器 http://www.ti.com.cn/amplifiers

数据转换器 http://www.ti.com.cn/dataconverters

DSP http://www.ti.com.cn/dsp

接口 http://www.ti.com.cn/interface

逻辑 http://www.ti.com.cn/logic

电源管理 http://www.ti.com.cn/power

微控制器 http://www.ti.com.cn/microcontrollers

应应用用

音频 http://www.ti.com.cn/audio

汽车 http://www.ti.com.cn/automotive

宽带 http://www.ti.com.cn/broadband

数字控制 http://www.ti.com.cn/control

光纤网络 http://www.ti.com.cn/opticalnetwork

安全 http://www.ti.com.cn/security

电话 http://www.ti.com.cn/telecom

视频与成像 http://www.ti.com.cn/video

无线 http://www.ti.com.cn/wireless
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