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less interference present in the band. Since 
different sub-1 GHz bands are used in 
different markets, custom solutions become a 

Software Design Considerations

The trade-off between the need for 
interoperability and the cost of software 
design and development, will, to a large 
extent, determine the choice of software 
platform. The software portfolio ranges from 
proprietary solutions with a high degree of 
design freedom and low complexity to fully 
interoperable ZigBee solutions. The table to 
the right explains the different approaches 
and suggested radios.

Low-Power RF Portfolio

Regardless of frequency band and design 
platform, TI has a cost-effective RF solution 
for your application. This guide will give you 
product information on all TI RF ICs and an 
overview of TI's related software, tools and 
literature.

Frequency Allocation

In order to choose the right radio for the 
application, the designer needs to decide at 
what frequency band to operate. TI’s radios 
operate in either the global 2.4 GHz or the 
sub-1 GHz Industrial Scientific Medical 
(ISM) bands. The 2.4 GHz is available for 
license-free operation in most countries 
around the world and enables the same 
solution to be sold in several markets without 
software/hardware alterations. The large 
available bandwidth allows many separate 
channels, high data rates and enables 100% 
duty cycle for continuous transmission.

The ISM bands below sub-1 GHz have 
limitations varying from region to region, 
but their strength is a better range than 
2.4 GHz with the same output power and 
current consumption. In addition, there is 

necessity. The picture above illustrates what 
frequency bands are available.

TI's low-power RF product portfolio.

Software design considerations: The trade-offs between interoperability and software 
design and development cost.

频率分配

为了针对应用选择合适的无线电设备，设计人

员必须抉择所运转的频带。TI的无线电产品可

工作于全球范围的2.4GHz频段，或是工作于低

于1GHz的工业、科研、医疗(ISM)频带。在世

界上大多数的国家，2.4GHz的频段可以免执照

(license-free)运作，支持同一套解决方案在多个

市场的销售，无须对软件/硬件进行变更。其较

大的可用带宽可支持多个分离的通道、高速的数

据率，并可支持100%责任周期的连续发送。

ISM频带低于1GHz，在不同的区域具有不同的

限制，但在同等输出功率及电流损耗的情况下其

覆盖范围大于2.4GHz频段。此外，ISM频带的干

扰冲突也较少。但基于不同的市场段采用不同的

低于1GHz频带的情况，必须针对客户定制解决

方案。上图示例说明了不同频带的应用区域。
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Regardless of frequency band and design 
platform, TI has a cost-effective RF solution 
for your application. This guide will give you 
product information on all TI RF ICs and an 
overview of TI's related software, tools and 
literature.

Frequency Allocation

In order to choose the right radio for the 
application, the designer needs to decide at 
what frequency band to operate. TI’s radios 
operate in either the global 2.4 GHz or the 
sub-1 GHz Industrial Scientific Medical 
(ISM) bands. The 2.4 GHz is available for 
license-free operation in most countries 
around the world and enables the same 
solution to be sold in several markets without 
software/hardware alterations. The large 
available bandwidth allows many separate 
channels, high data rates and enables 100% 
duty cycle for continuous transmission.

The ISM bands below sub-1 GHz have 
limitations varying from region to region, 
but their strength is a better range than 
2.4 GHz with the same output power and 
current consumption. In addition, there is 

necessity. The picture above illustrates what 
frequency bands are available.

TI's low-power RF product portfolio.

Software design considerations: The trade-offs between interoperability and software 
design and development cost.

软件设计考虑因素

对互用性(Interoperability)的需求以及软件设计

开发成本之间的折衷权衡将在很大程度上决定对

软件平台的选择。软件产品组合的范围涵盖了从

专有的解决方案（具有高度的设计自由及低复杂

性）到完全可共用的ZigBee解决方案。右侧的图

表恰当的诠释了不同的实现方式及推荐的无线电

类型。

 
低功耗射频产品组合

不管频带及设计平台如何，TI都可为您的应用提

供经济高效的射频解决方案。本指南将为您提供

所有TI射频集成电路相关的产品信息，并概述性

的介绍TI的相关软件、工具及文献。

软件设计考虑因素：互用性与软件设计开发成本之间的折衷权衡

TI的低功耗射频产品组合
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� Sub-1 GHz

CC1000

4

Low-Power RF Transceiver
CC1000

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc1000

A Unique UHF RF Transceiver

The CC1000 is an ultra-low-power RF   
transceiver for use in the 300 MHz to 1 GHz
frequency bands. It has been specifically 
designed for use in low-power, battery-
operated systems and is the perfect choice 
for low-cost applications.

Key Features

to 1 GHz

28-pin TSSOP package or UltraCSP
package

Benefits
Well suited for battery-powered   
applications
All frequency bands from 300 MHz to 
1 GHz can be used according to external 

hopping systems 
Suitable for small PCB size

 Can be used in listen-before-talk system

Applications

Development Tools
MHz

MHz

General Characteristics
Parameter   
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit
Operating Conditions
Frequency range 300 — 1000 MHz
Data range 0.6 — 76.8 kBaud
TX Mode
Output power –20 — 10/5 dBm
FSK separation 0 — 65 kHz
RX Mode
Receiver sensitivity, 1.2 kbps — –110/–107 — dBm
Power Consumption
Supply voltage 2.1 — 3.6 V
Current consumption, RX — 7.4/9.6 —  mA
Current consumption, TX, –20 dBm — 5.3/8.6 — mA
Current consumption, TX, –5 dBm — 8.9/13.8 — mA
Current consumption, TX, 0 dBm — 10.4/16.5 — mA
Current consumption, TX, 5 dBm — 14.8/25.4 —  mA
Current consumption, TX, 10 dBm — 26.7/NA — mA
Current consumption, power down — 0.2 1 mA

Application Circuit Diagram
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低功耗射频收发机

CC1000

敬请访问www.ti.com/sc/device/cc1000，以获取样片、数据表、评估板及应用手册。

独特的超高频(UHF)射频收发机

CC1100是超低功耗射频收发机，可用于300MHz

至1GHz的频带。该器件特别设计用于低功耗的电

池供电系统，是低功耗应用最理想的选择。

主要特点

超低功耗

可编程频率从300 MHz至1 GHz

FSK调制

仅需少量的外部元件

RSSI输出

28引脚TSSOP封装或UltraCSP封装

利益

非常适用于电池供电的应用

通过调节压控振荡器(VCO)的电感值可实现

300 MHz至1 GHz 全频带的应用，理想的适

用于跳频(frequency hopping)系统

适用于小型PCB尺寸

适用于载波侦听(listen-before-talk)系统

应用

居家及楼宇自动化

远程无键登录

自动化仪表读取(AMR)

无线传感器网络

无线告警及安全系统

无线游戏控制器及玩具

开发工具

CC1000DK-433 MHz开发套件

CC1000DK-868/915 MHz开发套件

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Sub-1 GHz

CC1000

4

Low-Power RF Transceiver
CC1000

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc1000

A Unique UHF RF Transceiver

The CC1000 is an ultra-low-power RF   
transceiver for use in the 300 MHz to 1 GHz
frequency bands. It has been specifically 
designed for use in low-power, battery-
operated systems and is the perfect choice 
for low-cost applications.

Key Features

to 1 GHz

28-pin TSSOP package or UltraCSP
package

Benefits
Well suited for battery-powered   
applications
All frequency bands from 300 MHz to 
1 GHz can be used according to external 

hopping systems 
Suitable for small PCB size

 Can be used in listen-before-talk system

Applications

Development Tools
MHz

MHz

General Characteristics
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Operating Conditions
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Data range 0.6 — 76.8 kBaud
TX Mode
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RX Mode
Receiver sensitivity, 1.2 kbps — –110/–107 — dBm
Power Consumption
Supply voltage 2.1 — 3.6 V
Current consumption, RX — 7.4/9.6 —  mA
Current consumption, TX, –20 dBm — 5.3/8.6 — mA
Current consumption, TX, –5 dBm — 8.9/13.8 — mA
Current consumption, TX, 0 dBm — 10.4/16.5 — mA
Current consumption, TX, 5 dBm — 14.8/25.4 —  mA
Current consumption, TX, 10 dBm — 26.7/NA — mA
Current consumption, power down — 0.2 1 mA
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应用电路示意图

基本特性

低于1 GHz

CC1000
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Sub-1 GHz

CC1010

5

Integrated RF Transceiver and Microcontroller
CC1010

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc1010

General Characteristics
Parameter   
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit
Operating Conditions
Operating voltage 2.7 — 3.6 V
Operating temperature –40 — +85 °C
Main oscillator frequency 3 — 24 MHz
TX Mode
RF frequency range –20 — 12/8 dBm
Data rate 0 — 65  kHz
Output power (programmable) –20 — 12/8  dBm
FSK separation (programmable) 0 — 65  kHz
RX Mode
Receiver sensitivity, 1.2 kbps — –107/–106 — dBm
Power Consumption
Supply voltage 2.1 — 3.6 V
Current consumption, RX — 9.1/11.9 —  mA
Current consumption, TX, –20 dBm — 5.3/8.6 — mA
Current consumption, TX, –5 dBm — 8.9/13.8 — mA
Current consumption, TX, 0 dBm — 10.4/17.0 — mA
Current consumption, TX, 4 dBm — 24.8/23.5 —  mA
Current consumption, TX, 10 dBm — 26.6/NA — mA
Current consumption, power down — 0.21 —  µA
Specifications Microcontroller:
Active mode (14.7456 MHz clock) — 14.8 — mA
Idle mode (32 kHz clock) — 29 —  µA
Current consumption, power down — 0.2 1 µA

A True System-on-Chip (SoC) 
Solution

On a single-die, 300 MHz to 1 GHz CMOS 
CC1000 RF transceiver has been integrated 
with an industry-standard 8051 MCU core.

Key Features    

300 MHz to 1 GHz

32 kB in-system programmable Flash

a three-channel, 10-bit ADC

no external RF switch or IF filter required

Benefits

Applications

Development Tools
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Sub-1 GHz

CC1010

5

Integrated RF Transceiver and Microcontroller
CC1010

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc1010

General Characteristics
Parameter   
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit
Operating Conditions
Operating voltage 2.7 — 3.6 V
Operating temperature –40 — +85 °C
Main oscillator frequency 3 — 24 MHz
TX Mode
RF frequency range –20 — 12/8 dBm
Data rate 0 — 65  kHz
Output power (programmable) –20 — 12/8  dBm
FSK separation (programmable) 0 — 65  kHz
RX Mode
Receiver sensitivity, 1.2 kbps — –107/–106 — dBm
Power Consumption
Supply voltage 2.1 — 3.6 V
Current consumption, RX — 9.1/11.9 —  mA
Current consumption, TX, –20 dBm — 5.3/8.6 — mA
Current consumption, TX, –5 dBm — 8.9/13.8 — mA
Current consumption, TX, 0 dBm — 10.4/17.0 — mA
Current consumption, TX, 4 dBm — 24.8/23.5 —  mA
Current consumption, TX, 10 dBm — 26.6/NA — mA
Current consumption, power down — 0.21 —  µA
Specifications Microcontroller:
Active mode (14.7456 MHz clock) — 14.8 — mA
Idle mode (32 kHz clock) — 29 —  µA
Current consumption, power down — 0.2 1 µA

A True System-on-Chip (SoC) 
Solution

On a single-die, 300 MHz to 1 GHz CMOS 
CC1000 RF transceiver has been integrated 
with an industry-standard 8051 MCU core.

Key Features    

300 MHz to 1 GHz

32 kB in-system programmable Flash

a three-channel, 10-bit ADC

no external RF switch or IF filter required

Benefits

Applications

Development Tools
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低于1 GHz

CC1010
集成射频收发机及微控制器

CC1010

敬请访问www.ti.com/sc/device/cc1010，以获取样片、数据表、评估板及应用手册。

真正的片上系统(SoC)解决方案

在该器件的单芯片内集成了300 MHz至1 GHz 

CMOS CC1000射频收发机以及一个业界标准的

8051微控制器核心。

主要特点

可编程频率范围：300 MHz至1 GHz

8051兼容型微控制器，带32kB的系统内置可

编程闪存

硬件数据加密标准(DES)编码/译码以及一个三

通道、10位ADC

仅需极少量的外部元件，无须外部射频开关

或中频滤波器

低功耗

利益

较长的电池寿命

处理能力强

具有编程灵活性

小型化

应用

居家自动化

远程无键登录

自动化仪表读取(AMR)

无线告警及安全系统

无线游戏控制器及玩具

开发工具

CC1010EMK-433 MHz评估板套件

CC1010EMK-868 MHz评估板套件

CC1010DK-433 MHz开发套件

CC1010DK-868/915 MHz开发套件

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性



德州仪器 2Q 2008低功耗射频指南

�

PCLK

PDI

PDO

DGND

DVDD

DGND

DCLK

DIO

A
G

N
D

A
D

_RFF

AVD
D

CH
P_O

U
T

AVD
D

D
G

N
D

D
VD

D

PSEL

AVD
D

PA
_EN

LN
A

_EN

AVD
D

AVD
D

XO
SC_Q

2

XO
SC_Q

1

LO
CK

VC

AVDD

AVDD

RF_OUT

AVDD

RF_IN

AVDD

R_BIAS

AVDD=3V

R2

R3 AVDD=3V

R10

C60
L2

L1

C8

AVDD=3V

AVDD=
3V

R1

T/R Switch

LC Filter

Monopole
Antenna
(50 )

C1

C3

C6
C7

24

23

22

21

20

19

18

17

1

2

3

4

5

6

7

8

DVDD=3V

XTAL

AVDD=3V

CC1020

C4

DVDD=3V

C5

9

32 31 30 29 28 27 26 25

10 11 12 13 14 15 16

Sub-1 GHz

CC1020/CC1021

6

Narrowband RF Transceiver
CC1020/CC1021

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc1020

General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 402 — 470 MHz Programmable in less than 300 Hz steps
 804 — 940 MHz Programmable in less than 600 Hz steps
Data rate 0.45 — 153.6 kBaud 
Operating voltage 2.3 3.0 3.6 V
TX Mode
Output power — –20 — +10/+5 153 dBm, 6 kbps
FSK separation — 0 — 108/216 kHz 
*ACP, 12, 5/25 kHz — –46/–49 — dBc 12.5 kHz spacing: 2.4 kBaud, ±2.025 kHz, kBaud
     ±2.475 kHz 
OBW, 99, 5%, 12, 5/25 kHz — 7.5/9.6 — kHz  12.5 kHz spacing: 2.4 kBaud, ± 2.025 kHz
      25 kHz spacing, 4.8 kBaud  ± 2.475 kHz
RX Mode
Sensitivity OOK, 2, 4/4, 8 kBaud — –116/–107 — dBm Manchester coded data
Sensitivity FSK, 2.4 kBaud* — –118 — dBm 12.5 kHz spacing: 12.288 kHz receiver filter 
     bandwidth, jammer at ±12.5/±25 kHz offset
Image channel rejection, calibrated — 49/52 1 dB 
Blocking, ±2 MHz — 64/71 — dB 
Blocking, ±10 MHz — 75/78 — dB 
Power Consumption
Current consumption, RX — 19.9/19.9 — mA 
Current consumption, TX — 16.2/20.5 — mA 0 dB output power
Current consumption, power down — 0.2 1.8 µA 

A True Single-Chip,  
Narrowband UHF Transceiver

stringent requirements of multi-channel  
narrowband applications in the 402 to   
470 MHz and 804 to 940 MHz frequency 
bands. The CC1020 is designed to comply 
with the EN 300 220, ARIB STD-T67   
standards and FCC CFR47 part 15.

The CC1021 is identical to the CC1020 except 
that it can be used with minimum 50 kHz 
channel spacing.

Key Features    
Channel spacing down to 12.5 kHz
Blocking performance (71 dB at ±2 MHz)

for 12.5 kHz channel spacing) 

+10 dBm

consumption
Programmable carrier sense indicator and 
digital RSSI output
Programmable frequency in <300 Hz steps

Benefits
ldeal for narrowband applications
Perfect for battery-operated industrial  
systems requiring long range and good 
noise immunity
Suitable for listen-before-talk systems
Suitable for frequency hopping systems

Applications
Narrowband applications in the

 426/429/433/868/915 MHz ISM/SRD band 
AMR
Wireless alarm and security systems
Home automation

 Low-power telemetry
Remote keyless entry
Tire pressure monitoring

Development Tools   

 

* The CC1021 is identical to the CC1020 except that it can be used with minimum 50 kHz channel spacing.

Application Circuit Diagram

Low-Power RF Guide Texas Instruments   2Q 2008
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Sub-1 GHz

CC1020/CC1021

6

Narrowband RF Transceiver
CC1020/CC1021

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc1020

General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 402 — 470 MHz Programmable in less than 300 Hz steps
 804 — 940 MHz Programmable in less than 600 Hz steps
Data rate 0.45 — 153.6 kBaud 
Operating voltage 2.3 3.0 3.6 V
TX Mode
Output power — –20 — +10/+5 153 dBm, 6 kbps
FSK separation — 0 — 108/216 kHz 
*ACP, 12, 5/25 kHz — –46/–49 — dBc 12.5 kHz spacing: 2.4 kBaud, ±2.025 kHz, kBaud
     ±2.475 kHz 
OBW, 99, 5%, 12, 5/25 kHz — 7.5/9.6 — kHz  12.5 kHz spacing: 2.4 kBaud, ± 2.025 kHz
      25 kHz spacing, 4.8 kBaud  ± 2.475 kHz
RX Mode
Sensitivity OOK, 2, 4/4, 8 kBaud — –116/–107 — dBm Manchester coded data
Sensitivity FSK, 2.4 kBaud* — –118 — dBm 12.5 kHz spacing: 12.288 kHz receiver filter 
     bandwidth, jammer at ±12.5/±25 kHz offset
Image channel rejection, calibrated — 49/52 1 dB 
Blocking, ±2 MHz — 64/71 — dB 
Blocking, ±10 MHz — 75/78 — dB 
Power Consumption
Current consumption, RX — 19.9/19.9 — mA 
Current consumption, TX — 16.2/20.5 — mA 0 dB output power
Current consumption, power down — 0.2 1.8 µA 

A True Single-Chip,  
Narrowband UHF Transceiver

stringent requirements of multi-channel  
narrowband applications in the 402 to   
470 MHz and 804 to 940 MHz frequency 
bands. The CC1020 is designed to comply 
with the EN 300 220, ARIB STD-T67   
standards and FCC CFR47 part 15.

The CC1021 is identical to the CC1020 except 
that it can be used with minimum 50 kHz 
channel spacing.

Key Features    
Channel spacing down to 12.5 kHz
Blocking performance (71 dB at ±2 MHz)

for 12.5 kHz channel spacing) 

+10 dBm

consumption
Programmable carrier sense indicator and 
digital RSSI output
Programmable frequency in <300 Hz steps

Benefits
ldeal for narrowband applications
Perfect for battery-operated industrial  
systems requiring long range and good 
noise immunity
Suitable for listen-before-talk systems
Suitable for frequency hopping systems

Applications
Narrowband applications in the

 426/429/433/868/915 MHz ISM/SRD band 
AMR
Wireless alarm and security systems
Home automation

 Low-power telemetry
Remote keyless entry
Tire pressure monitoring

Development Tools   

 

* The CC1021 is identical to the CC1020 except that it can be used with minimum 50 kHz channel spacing.

Application Circuit Diagram
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开发工具

CC1020/CC1070DK-433 MHz开发套件•

CC1020/CC1070DK-868 MHz开发套件

CC1020EMK-433 MHz评估板套件

CC1020EMK-868 MHz评估板套件

•

•

•

* CC1021与CC1020基本一致，差别仅在于其最小通道间隔为50kHz。

低于1 GHz

CC1020/1021

低于1 GHz

CC1050
窄带射频收发机

CC1020/1021

敬请访问www.ti.com/sc/device/cc1020，以获取样片、数据表、评估板及应用手册。

真正的单芯片窄带超高频收发机

该器件是业界首例真正的单芯片FSK/GFSK/OOK

射频收发机，可满足多通道窄带应用（402 MHz

至470 MHz以及804 MHz至940 MHz频带）的

严格要求。CC1020的设计遵从于EN 300 220、

ARIB STD-T67以及FCC CFR47 part 15规范。

CC1021与CC1020基本一致，差别仅在于其最小

通道间隔为50kHz。

主要特点

最小通道间隔可达12.5 kHz

带阻(blocking)性能 (71 dB，误差±2 MHz)

高接收灵敏度（通道间隔为12.5 kHz时可高

达–118 dBm）

可编程输出功率高达+10 dBm

低接收及发射电流损耗

可编程载波监测指示及数字 RSSI输出

可编程频率步长小于300 Hz

利益

可理想的用于窄带应用

是需求大通讯范围及良好的噪声抑制性能的

电池驱动工业系统的最佳选择

适用于载波侦听(listen-before-talk)系统

适用于跳频(frequency hopping)系统

应用

426/429/433/868/915 MHz ISM/SRD频带的

窄带应用

自动化仪表读取(AMR)

无线告警及安全系统

居家自动化

低功耗遥感勘测

远程无键登录

轮胎压力监测

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性
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Sub-1 GHz

CC1050

7

Low-Power RF Transmitter
CC1050

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc1050

A Single-Chip and Low-Cost   
RF Solution

The CC1050 is a low-power RF transmitter 
designed primarily for the 315, 433, 868 and 
915 MHz SRD bands. A unique combination 
of low cost, high integration, flexibility and 
very low current consumption makes the 
CC1050 the perfect choice for numerous 
RF applications.

Key Features    

° TX: 23.3 mA at +12 dBm, 9.1 mA   
    at 0 dBm   
   ° Power down mode: 200 nA (typ)

to 1 GHz

EN 300 220 (Europe) and FCC CFR   
Part 15 (US)

Benefits

applications

1 GHz can be used according to external 

hopping systems 

Applications

General Characteristics
Parameter   
(433/868 MHz, 3.0 V, 25ºC) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 300 — 1000 MHz Programmable in steps of 250 Hz
Data rate 0.6 — 76.8 kBaud NRZ or Manchester coding
TX Mode
Output power (programmable) –20 — 12/8 dBm Delivered to a 50 Ω load
FSK separation (programmable) 0 — 65 kHz Programmable in steps of 250 Hz
Power Consumption
Supply voltage 2, 1 — 3, 6 V
Current consumption, TX, –20 dBm — 5.5/8.0 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, –5 dBm — 7.3/10.0 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, 0 dBm — 9.1/14.2 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, 5 dBm — 13.3/17.7 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, 8 dBm — 15.9/24.9 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, 12 dBm — 23.3/– — mA The output power is delivered to a 50 Ω load
Current consumption, TX, power down — 0.2 1 µA Oscilliator core off

Development Tools
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Low-Power RF Transmitter
CC1050

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc1050

A Single-Chip and Low-Cost   
RF Solution

The CC1050 is a low-power RF transmitter 
designed primarily for the 315, 433, 868 and 
915 MHz SRD bands. A unique combination 
of low cost, high integration, flexibility and 
very low current consumption makes the 
CC1050 the perfect choice for numerous 
RF applications.

Key Features    

° TX: 23.3 mA at +12 dBm, 9.1 mA   
    at 0 dBm   
   ° Power down mode: 200 nA (typ)

to 1 GHz

EN 300 220 (Europe) and FCC CFR   
Part 15 (US)

Benefits

applications

1 GHz can be used according to external 

hopping systems 

Applications

General Characteristics
Parameter   
(433/868 MHz, 3.0 V, 25ºC) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 300 — 1000 MHz Programmable in steps of 250 Hz
Data rate 0.6 — 76.8 kBaud NRZ or Manchester coding
TX Mode
Output power (programmable) –20 — 12/8 dBm Delivered to a 50 Ω load
FSK separation (programmable) 0 — 65 kHz Programmable in steps of 250 Hz
Power Consumption
Supply voltage 2, 1 — 3, 6 V
Current consumption, TX, –20 dBm — 5.5/8.0 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, –5 dBm — 7.3/10.0 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, 0 dBm — 9.1/14.2 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, 5 dBm — 13.3/17.7 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, 8 dBm — 15.9/24.9 — mA The output power is delivered to a 50 Ω load
Current consumption, TX, 12 dBm — 23.3/– — mA The output power is delivered to a 50 Ω load
Current consumption, TX, power down — 0.2 1 µA Oscilliator core off
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低于1 GHz

CC1020/1021

低于1 GHz

CC1050
低功耗射频发射机

CC1050

敬请访问www.ti.com/sc/device/cc1050，以获取样片、数据表、评估板及应用手册。

单芯片低成本的射频解决方案

CC1050是低功耗射频发射机，主要设计用

于315、433、868及915MHz的SRD频带。

CC1050具有独特的组合——低成本、高集成

度、灵活及低电流损耗，使其成为了众多射频应

用的理想选择。

主要特点

超低功耗(433 MHz)：

TX：+12 dBm时电流损耗为23.3 mA， 

0 dBm时电流损耗为9.1 mA

功率节省模式：200 nA（典型值）

可编程频率范围：300 MHz至1 GHz

FSK调制

仅需少量外部元件

RSSI输出

适用于兼容EN 300 220 (欧洲)及FCC CFR 

Part 15 (美国)规范的系统

24引脚TSSOP封装

利益

非常适用于电池供电的应用

通过调节压控振荡器(VCO)的电感值可实现

300 MHz至1 GHz 全频带的应用，理想的适

用于跳频(frequency hopping)系统

适用于小型PCB尺寸

适用于载波侦听(listen-before-talk)系统

应用

居家及楼宇自动化

远程无键登陆

自动化仪表读取(AMR)

无线传感器网络

无线告警及安全系统

消费电子产品

工业监测及控制

•
○

○

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

开发工具

CC1050DK-433 MHz开发套件

CC1050DK-868/915 MHz开发套件

•

•
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A True Narrowband,   
Multi-Channel RF Transmitter

stringent requirements of multi-channel  
narrowband applications in the   
402 to 470 MHz and 804 to 940 MHz   
frequency bands.

Key Features    
Channel spacing down to 12.5 kHz
Programmable output power up to   
+10 dBm
Low transmit current consumption:   
  ° 433 MHz: +25.5 mA at +8 dBm

ºC   
to +105ºC

Benefits

systems requiring long range and good 
noise immunity

Applications
Narrowband applications in the 
426/429/433/868/915 MHz ISM/SRD band

Development Tools 

Sub-1 GHz

CC1070

8

Narrowband RF Transmitter
CC1070

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc1070

General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit
Operating Conditions
RF Frequency range 402 — 470 MHz
 804 — 940 MHz
Data rate (programmable)  0.45 — 153.6 kBaud
Temperature range –40 — 105 ºC
TX Mode
Output power (programmable) –20 — 10/8 dBm
FSK separation (programmable) 0 — 108/216 kHz
ACP, 2.4/4.8 kBaud, 12.5/25 kHz — –47/–50 — dBc
OBW, 99.5%, 2.4/4.8 kBaud, 12.5/25 kHz — 7/10 — kHz
RX Mode
Receiver sensitivity, 1.2 kbps —  –107/–106  — dBm
Power Consumption
Supply voltage 2.1 3.0 3.6 V
Current consumption, TX, 0 dBm — 15.5/18.5 — mA
Current consumption, TX, power down — 0.2 1 µA
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低于1 GHz

CC1070

低于1 GHz

CC1101
窄带射频发射机

CC1070

敬请访问www.ti.com/sc/device/cc1070，以获取样片、数据表、评估板及应用手册。

真正的窄带多通道射频发射机

CC1070是单芯片FSK/GFSK及OOK射频发射机，

可满足多通道窄带应用（402 MHz至470 MHz以

及804 MHz至940 MHz频带）的严格要求。

主要特点

最小通道间隔可达12.5 kHz

可编程输出功率高达+10 dBm

低传输电流损耗：

433 MHz：+8 dBm时，电流损耗为+25.5 

mA

工作温度范围：–40ºC至+105ºC

可编程频率步长小于300 Hz

利益

适用于窄带应用

是需求大通讯范围及良好的噪声抑制性能的

电池驱动工业系统的最佳选择

可在严苛的环境下运转

适用于跳频(frequency hopping)系统

应用

426/429/433/868/915 MHz ISM/SRD频带的

窄带应用

居家及楼宇自动化

远程无键登录

自动化仪表读取(AMR)

低功耗遥感勘测

无线告警及安全系统

开发工具

CC1020/1070DK-433 MHz开发套件

CC1020/1070DK-868 MHz开发套件

CC1070EMK-433 MHz评估板套件

CC1070EMK-868 MHz评估板套件

•

•

•
○

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

A True Narrowband,   
Multi-Channel RF Transmitter

stringent requirements of multi-channel  
narrowband applications in the   
402 to 470 MHz and 804 to 940 MHz   
frequency bands.

Key Features    
Channel spacing down to 12.5 kHz
Programmable output power up to   
+10 dBm
Low transmit current consumption:   
  ° 433 MHz: +25.5 mA at +8 dBm

ºC   
to +105ºC

Benefits

systems requiring long range and good 
noise immunity

Applications
Narrowband applications in the 
426/429/433/868/915 MHz ISM/SRD band

Development Tools 

Sub-1 GHz

CC1070

8

Narrowband RF Transmitter
CC1070

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc1070

General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit
Operating Conditions
RF Frequency range 402 — 470 MHz
 804 — 940 MHz
Data rate (programmable)  0.45 — 153.6 kBaud
Temperature range –40 — 105 ºC
TX Mode
Output power (programmable) –20 — 10/8 dBm
FSK separation (programmable) 0 — 108/216 kHz
ACP, 2.4/4.8 kBaud, 12.5/25 kHz — –47/–50 — dBc
OBW, 99.5%, 2.4/4.8 kBaud, 12.5/25 kHz — 7/10 — kHz
RX Mode
Receiver sensitivity, 1.2 kbps —  –107/–106  — dBm
Power Consumption
Supply voltage 2.1 3.0 3.6 V
Current consumption, TX, 0 dBm — 15.5/18.5 — mA
Current consumption, TX, power down — 0.2 1 µA
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Sub-1 GHz

CC1101

9

The CC1101 is pin and register compatible with the 2.4 GHz CC2500 transceiver. Please see page 14.

Integrated Solution Provides 
Low Cost and High Performance

The CC1101 is a highly integrated,          
multi-channel RF transceiver designed for 
low-power wireless applications in the 
315/433/868/915 MHz ISM bands. The 
CC1101 is an upgrade of the CC1100  
transceiver with improvements for spurious 
response, close-in phase noise, input   
saturation level, output power ramping and 
extended frequency range.

Key Features    

 Transceiver

µ µs from sleep  
to RX/TX

address check, flexible packet length and 
automatic CRC checking

(enable burst mode data transmission)

with EN 300 200 (Europe) and FCC CFR  
Part 15 (US)

Benefits

system cost 

increased robustness and coexistence of  
the wireless link 

Applications
Wireless alarm and security systems

Integrated Multi-channel RF Transceiver
CC1101

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc1101

Development Tools: 

General Characteristics
Parameter 
(433/868 MHz, 3.0, 25°C) Min  Typ Max Unit Condition
Operating Conditions:
Frequency range 300 — 348 MHz
 387 — 464 MHz
 779 — 928 MHz
Operating temperature range –40 — +85 ºC 
Operating supply voltage 1.8 — 3.6 V 
Data rate (programmable)  1.2 — 500 kBaud 
Output power (programmable) –30 — +10 dBm 
Receiver sensitivity, 1.2 kBaud — –111 — dBm 1.2 kBaud, 868 MHz, 1% packet error rate
Power Consumption
Current consumption RX, 868 MHz — 14.7 — mA Input well above sensitivity limit
Current consumption TX — 15.0 — mA 0 dBm
Current consumption, power down — 200 1000 nA 

Application Circuit Diagram
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NEW

低于1 GHz

CC1070

低于1 GHz

CC1101
集成多通道射频收发机

CC1101

敬请访问www.ti.com/sc/device/cc1101，以获取样片、数据表、评估板及应用手册。

低成本、高性能的集成解决方案

CC1101是高度集成的多通道射频收发机，设计

用于315/433/868/915 MHz ISM频带的低功耗

无线应用。CC1101是CC1100收发机的升级版

本，改善杂散响应(spurious response)、带内相

位噪声、输入饱和电平及输出功率渐升(power 

ramping)性能，并扩展的频率范围。

主要特点

低于1 GHz的FSK/GFSK/MSK/ASK/OOK射频

收发机

数据率为1.2至500 kBaud

低功耗、低系统成本

睡眠模式电流：–200 nA

锁相环锁定时间为90μs；从睡眠模式转换至

接收/发送(RX/TX)模式时间为240 μs

片上提供对同步字检测、地址校验、自适应

分组长度及自动循环冗余码校验的支持

相互独立的64 字节接收及发送数据先入先出

(FIFO) 

（可支持突发模式[burst mode]数据传输）

适用于兼容EN 300 220 (欧洲)及FCC CFR 

Part 15 (美国)规范的系统

利益

缩短开发时间，降低系统成本

针对功率范围进行了灵活的优化

可支持廉价微控制器的使用

可支持自适应通道选项，提升了强健性及无

线连接的共存性

小外形解决方案

应用

无线告警及安全系统

自动化仪表读取(AMR)

工业监测及控制

居家及楼宇自动化

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

Sub-1 GHz

CC1101
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The CC1101 is pin and register compatible with the 2.4 GHz CC2500 transceiver. Please see page 14.

Integrated Solution Provides 
Low Cost and High Performance

The CC1101 is a highly integrated,          
multi-channel RF transceiver designed for 
low-power wireless applications in the 
315/433/868/915 MHz ISM bands. The 
CC1101 is an upgrade of the CC1100  
transceiver with improvements for spurious 
response, close-in phase noise, input   
saturation level, output power ramping and 
extended frequency range.

Key Features    

 Transceiver

µ µs from sleep  
to RX/TX

address check, flexible packet length and 
automatic CRC checking

(enable burst mode data transmission)

with EN 300 200 (Europe) and FCC CFR  
Part 15 (US)

Benefits

system cost 

increased robustness and coexistence of  
the wireless link 

Applications
Wireless alarm and security systems

Integrated Multi-channel RF Transceiver
CC1101

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc1101

Development Tools: 

General Characteristics
Parameter 
(433/868 MHz, 3.0, 25°C) Min  Typ Max Unit Condition
Operating Conditions:
Frequency range 300 — 348 MHz
 387 — 464 MHz
 779 — 928 MHz
Operating temperature range –40 — +85 ºC 
Operating supply voltage 1.8 — 3.6 V 
Data rate (programmable)  1.2 — 500 kBaud 
Output power (programmable) –30 — +10 dBm 
Receiver sensitivity, 1.2 kBaud — –111 — dBm 1.2 kBaud, 868 MHz, 1% packet error rate
Power Consumption
Current consumption RX, 868 MHz — 14.7 — mA Input well above sensitivity limit
Current consumption TX — 15.0 — mA 0 dBm
Current consumption, power down — 200 1000 nA 

Application Circuit Diagram
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NEW

CC1101EMK-433 MHz评估板套件

CC1101EMK-868/915 MHz评估板套件

•

•

开发工具

CC1101DK-433 MHz开发套件

CC1101DK-868/915 MHz开发套件

•

•
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Radio, MCU and Flash –   
All-in-One Chip

The CC1110Fx family consists of three 
System-on-Chips designed for low-power and 
low-voltage wireless communication   
applications. With a 315/433/868/915 MHz 
radio transceiver, a single-cycle 8051 MCU, 
8/16/32 kB Flash memory and   
additional peripherals, these unique   
all-in-one devices make it easier than ever 
to finish your design faster while offering 
numerous application possibilities.

Key Features    
High-performance, low-power 8051   
MCU core, typically with 8x the   
performance of a standard 8051
Utilizes the high-performance CC1101
RF transceiver core
8/16/32 kB in-system programmable Flash
1/2/4 kB SRAM (with data retention in all 
power modes)
8- to 12-bit ADC, 21 general purpose I/O 
pins, on-chip timers 
Very few external components required
Four flexible power modes for reduced 
power consumption
Very fast transition times from sleep 
modes to active mode enables ultra-low 
average power consumption in low   
duty-cycle systems  
In deep-sleep modes the system can wake 
up on external interrupts or real-time 
counter events 
Low current consumption
AES-128 encryption coprocessor
Powerful DMA functionality
Real-time clock with low-power 32.768 kHz 
crystal oscillator or internal 34 kHz   
RC-oscillator

Benefits
Complete solution on one single chip
Ideal for low-power, battery-operated systems
Robust and secure link with very good   
coexistence

Sub-1 GHz

CC1110
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RF System-on-Chip Solution
CC1110F8/F16/F32

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc1110

Applications
Consumer electronics
Wireless keyboard/mouse
Wireless gaming accessories
Wireless voice audio
Sports and leisure equipment

General Characteristics
Parameter
(433/868 MHz, 3.0, 25°C) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 300 — 348 MHz

391 — 464 MHz
782 — 928 MHz

Operating temperature range –40 — +85 ºC
Operating supply voltage 2.0 — 3.6 V
Data rate (programmable) 1.2 — 500 kBaud
Output power (programmable) –30 — 10 dBm
Reciever sensitivity — –111 — dBm 1.2 kBaud, 868 MHz, 1% packet error rate
Current Consumption
MCU active and RX mode — 17 — mA System clock at 203 kHz
MCU active and TX mode, 0 dBm — 31 — mA MCU running at full speed (26 MHz), radio in 

    TX mode, 0-dBm output power
Power mode 2 — 0.5 — µA 32 kHz RC-oscillator (or 32.768 kHz crystal 

    oscillator) and sleep timer running
Power mode 3 — 0.3 — µA No clocks running. Power On Reset (POR)

    active. Can wake up on external interrupt.
Wake-up and Timing
From power mode 2 or 3 to active — 100 — µs Digital regulator and high-speed oscillators 

    off. Start-up of regulator and high-speed 
    RC-oscillator.

From active to RX or TX — 90 — µs Time from enabling 26 MHz crystal 
    oscillator and the radio part until RX 
    or TX starts

Application Circuit Diagram

Development Tools
CC1110/CC1111DK Development Kit 
CC1110EMK-433 MHz Evaluation
Module Kit
CC1110EMK-868/915 MHz   
Evaluation Module Kit 

For 2.4 GHz alternative, 
see CC2510, page 16.
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无线电设备、微控制器及闪存的单芯片全

集成

CC1110Fx系列是由三部分组合而成的片上系

统，用于低电压无线通信应用。该独特的全集成

器件包括了一个315/433/868/915 MHz无线电收

发机、一个单周期(single-cycle) 8051微控制器

核心、8/16/32 kB闪存以及附带的外设，从而使

得设计进程更为轻松、快速，并同时提供了更多

的应用可能性。

主要特点

高性能、低功耗的8051微控制器核心，典型

性能为标准 8051的8 倍

采用了高性能的CC1101射频收发机核心

8/16/32 kB系统内置可编程闪存

1/2/4 kB静态存储器(SRAM)——在任意功率

模式下都具有数据保持能力

8至12位ADC，21个多用途输入/输出引脚，

片上计时器

仅需少量外部元件

四种灵活的功率模式，用于降低功耗

可实现从睡眠模式(sleep mode)至工作模式

(active mode)的超快速转换，支持低责任周期

系统的超低功耗运转

处于深度睡眠模式(deep-sleep mode)之时，

系统可通过外部中断或实时计数器事件唤醒

低电流损耗

AES-128加密协处理器

强大的直接存储器存取(DMA)功能

实时时钟，具有低功耗的32.768 kHz 晶振或

内置的34 kHz RC 振荡器

利益

完备的单芯片解决方案

是低功耗的电池驱动系统的理想选择

强健且安全的链路具有非常良好的共存性

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

低于1 GHz

CC1110

低于1 GHz

CC1150
射频片上系统解决方案

CC1110F8/F16/F32

敬请访问www.ti.com/sc/device/cc1110，以获取样片、数据表、评估板及应用手册。

多通道射频发射机

CC1150

敬请访问www.ti.com/sc/device/cc1150，以获取样片、数据表、评估板及应用手册。
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Radio, MCU and Flash –   
All-in-One Chip

The CC1110Fx family consists of three 
System-on-Chips designed for low-power and 
low-voltage wireless communication   
applications. With a 315/433/868/915 MHz 
radio transceiver, a single-cycle 8051 MCU, 
8/16/32 kB Flash memory and   
additional peripherals, these unique   
all-in-one devices make it easier than ever 
to finish your design faster while offering 
numerous application possibilities.

Key Features    
High-performance, low-power 8051   
MCU core, typically with 8x the   
performance of a standard 8051
Utilizes the high-performance CC1101
RF transceiver core
8/16/32 kB in-system programmable Flash
1/2/4 kB SRAM (with data retention in all 
power modes)
8- to 12-bit ADC, 21 general purpose I/O 
pins, on-chip timers 
Very few external components required
Four flexible power modes for reduced 
power consumption
Very fast transition times from sleep 
modes to active mode enables ultra-low 
average power consumption in low   
duty-cycle systems  
In deep-sleep modes the system can wake 
up on external interrupts or real-time 
counter events 
Low current consumption
AES-128 encryption coprocessor
Powerful DMA functionality
Real-time clock with low-power 32.768 kHz 
crystal oscillator or internal 34 kHz   
RC-oscillator

Benefits
Complete solution on one single chip
Ideal for low-power, battery-operated systems
Robust and secure link with very good   
coexistence

Sub-1 GHz

CC1110

10

RF System-on-Chip Solution
CC1110F8/F16/F32

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc1110

Applications
Consumer electronics
Wireless keyboard/mouse
Wireless gaming accessories
Wireless voice audio
Sports and leisure equipment

General Characteristics
Parameter
(433/868 MHz, 3.0, 25°C) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 300 — 348 MHz

391 — 464 MHz
782 — 928 MHz

Operating temperature range –40 — +85 ºC
Operating supply voltage 2.0 — 3.6 V
Data rate (programmable) 1.2 — 500 kBaud
Output power (programmable) –30 — 10 dBm
Reciever sensitivity — –111 — dBm 1.2 kBaud, 868 MHz, 1% packet error rate
Current Consumption
MCU active and RX mode — 17 — mA System clock at 203 kHz
MCU active and TX mode, 0 dBm — 31 — mA MCU running at full speed (26 MHz), radio in 

    TX mode, 0-dBm output power
Power mode 2 — 0.5 — µA 32 kHz RC-oscillator (or 32.768 kHz crystal 

    oscillator) and sleep timer running
Power mode 3 — 0.3 — µA No clocks running. Power On Reset (POR)

    active. Can wake up on external interrupt.
Wake-up and Timing
From power mode 2 or 3 to active — 100 — µs Digital regulator and high-speed oscillators 

    off. Start-up of regulator and high-speed 
    RC-oscillator.

From active to RX or TX — 90 — µs Time from enabling 26 MHz crystal 
    oscillator and the radio part until RX 
    or TX starts

Application Circuit Diagram

Development Tools
CC1110/CC1111DK Development Kit 
CC1110EMK-433 MHz Evaluation
Module Kit
CC1110EMK-868/915 MHz   
Evaluation Module Kit 

For 2.4 GHz alternative, 
see CC2510, page 16.

Low-Power RF Guide Texas Instruments   2Q 2008

应用

消费电子产品

无线键盘/鼠标

无线游戏附件

无线语音音频

运动及休闲设备

•

•

•

•

•

开发工具

CC1110/CC1111DK开发套件

CC1110EMK-433 MHz评估板套件

CC1110EMK-868/915 MHz评估板套件

•

•

•
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Integrated Solution Provides  
Low Cost and High Performance

The CC1150 is a highly integrated,  
multi-channel RF transmitter designed for 
low-power wireless applications in the 
315/433/868/915 MHz ISM band. 

Key Features    
Best-in-class price/performance ratio

Reference design with two-layer PCB with  
all components mounted on the same side

1.2 to 500 kBaud
Programmable output power up to   
+10 dBm
Low transmit current consumption
Fast startup time (0.3µs)

    ° Full packet handling including   
   preamble generation, sync word   
   insertion, flexible packet length and  
   automatic CRC generation

QLP package

Benefits

 system cost 

Multi-Channel RF Transmitter
CC1150 

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc1150

General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 300 — 348 MHz 
 400 — 464 MHz 
 800 — 928 MHz
Output power (programmable) –30 — +10 dBm
Operating temperature range –40 — +85 ˚C
Operating supply voltage 1.8 — 3.6 V
Data rate (programmable) 1.2 — 500 kBaud 
Power Consumption
Current consumption TX, (+10 dBm) 433 MHz — 26.4 — mA
Current consumption TX (0 dBm) 433 MHz — 14.9 — mA
Current consumption, power down — 200 — nA

Texas Instruments   2Q 2008 Low-Power RF Guide

Applications Development Tools 

低于1 GHz

CC1110

低于1 GHz

CC1150
射频片上系统解决方案

CC1110F8/F16/F32

敬请访问www.ti.com/sc/device/cc1110，以获取样片、数据表、评估板及应用手册。

多通道射频发射机

CC1150

敬请访问www.ti.com/sc/device/cc1150，以获取样片、数据表、评估板及应用手册。

低成本、高性能的集成解决方案

CC1150是高度集成的多通道射频发射机，设计

用于315/433/868/915 MHz ISM频带的低功耗 

无线应用。

主要特点

具有最佳的性价比

仅需少量的外部元件

参考设计为两层PCB布线，所有元件布置于板

的同一侧

可编程数据率：1.2至500 kBaud

可编程输出功率高达 +10 dBm

低传输电流损耗

快速启动(0.3μs)

具有众多强大的数字特性：

完全的数据分组处理，包括：前导码生成

(preamble generation)、同步字插入、灵活的分

组长度以及自动循环循环冗余码校验(CRC) 

的生成

极小的占位面积4x4 mm，采用20引脚QLP封装

利益

缩短开发时间并降低系统成本

针对传输范围与功耗间的关系进行了灵活的优

化

可支持廉价微控制器的使用

小型化的解决方案尺寸

•

•

•

•

•

•

•

•
○

•

•

•

•

•

应用电路示意图

基本特性

11Sub-1 GHz

CC1150

Application Circuit Diagram
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Integrated Solution Provides  
Low Cost and High Performance

The CC1150 is a highly integrated,  
multi-channel RF transmitter designed for 
low-power wireless applications in the 
315/433/868/915 MHz ISM band. 

Key Features    
Best-in-class price/performance ratio

Reference design with two-layer PCB with  
all components mounted on the same side

1.2 to 500 kBaud
Programmable output power up to   
+10 dBm
Low transmit current consumption
Fast startup time (0.3µs)

    ° Full packet handling including   
   preamble generation, sync word   
   insertion, flexible packet length and  
   automatic CRC generation

QLP package

Benefits

 system cost 

Multi-Channel RF Transmitter
CC1150 

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc1150

General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 300 — 348 MHz 
 400 — 464 MHz 
 800 — 928 MHz
Output power (programmable) –30 — +10 dBm
Operating temperature range –40 — +85 ˚C
Operating supply voltage 1.8 — 3.6 V
Data rate (programmable) 1.2 — 500 kBaud 
Power Consumption
Current consumption TX, (+10 dBm) 433 MHz — 26.4 — mA
Current consumption TX (0 dBm) 433 MHz — 14.9 — mA
Current consumption, power down — 200 — nA

Texas Instruments   2Q 2008 Low-Power RF Guide

Applications Development Tools 
应用

居家及楼宇自动化

自动化仪表读取(AMR)

无线告警及安全系统

工业监测及控制

无线传感器网络

 消费电子产品

•

•

•

•

•

•

开发工具

CC1150EMK-433 MHz评估板套件

CC1150EMK-868/915 MHz评估板套件

CC1101DK-433 MHz开发套件

CC1101DK-868/915 MHz开发套件

•

•

•

•
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12 Sub-1 GHz

CC1111

Radio, MCU, Flash and USB–  
All-in-One Chip

The CC1111 is a System-on-Chip with   
USB controller for low-power wireless   
applications in the 315/433/868/915 MHz 
frequency bands. The CC1111 combines the 
excellent performance of the industry-leading 
CC1101 RF transceiver with an enhanced 
MCU, full-speed USB 2.0, 32 kByte Flash 
memory, 4 kBytes RAM, 128-bit AES   
hardware encryption and many other   
powerful features. 

Key Features    
Sub-1 GHz RF transceiver identical to   

 the CC1101: 
    °  Highly configurable with support for  

    ° 0.3 µA in lowest power mode
8/16/32 kB in-system programmable flash

power modes)

Full-speed USB 2.0 with 1-kB USB FIFO,  
12 Mbps transfer rate, 5 bi-directional   
endpoints with support for bulk, interrupt  
and isochronous transfers
128-bit AES supported in hardware   
coprocessor

eight inputs
2S interface for digital 

audio data, full duplex, mono and stereo  
support, configurable sample rate and  
sample size

MCU load

Benefits

coexistence 

and reference designs available 

RF System-on-Chip with Integrated Full-Speed USB Controller 
CC1111F8/F16/F32

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/cc1111   

Applications

General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 300 — 348 —
 391 — 464 —
 782 — 928 MHz
Operating temperature range 40 — 85 °C
Operating supply voltage 3.0 — 3.6 V
Data rate (programmable)  1.2 — 500 kBaud
Output power (programmable) –30 — 10 dBm
Receiver sensitivity — –110 — dBm 1.2 kBaud, 1% packet error rate
Current Consumption
MCU active and RX mode — 19 — mA
MCU active and TX mode, 0 dBm — 19 — mA
Power mode 2 — 0.5 — µA
Power mode 3 — 0.3 — µA 
Wake-up and Timing
From power mode 2 or 3 to active — 100 — µs Digital regulator and high-speed oscillators 
     off. Start-up of regulator and high-speed 
     RC-oscillator.
From active to RX or TX — 90 — µs Time from enabling 26 MHz crystal 
     oscillator and the radio part until RX 
     or TX starts 

Application Circuit Diagram

Development Tools

Low-Power RF Guide Texas Instruments   2Q 2008

NEW

低于1 GHz

CC1111
带集成全速USB控制器的射频片上系统

CC1111F8/F16/F32

敬请访问www.ti.com/sc/device/cc1111，以获取样片、数据表、评估板及应用手册。

无线电设备、微控制器、闪存及USB的单

芯片全集成

CC1111是带  USB控制器的片上系统，用于

315/433/868/915 MHz频带的低功耗无线应用。

CC1111 整合了业界领先的CC1101射频收发机及

一个增强型的微控制器核心的卓越性能，具有全

速的USB 2.0、32 kByte闪存、4 kByte RAM、

128位AES硬件加密及众多的其他强大特性。

主要特点

与CC1101 相同的、低于1 GHz的射频收发机：

具有高度的可配置性，支持1. 2至5 0 0 

kBaud的速率及FSK、MSK、GFSK 和OOK/

ASK调制

超低电流损耗

最低功耗模式下仅为0.3 μA

8/16/32 kB的系统内置可编程闪存

1/2/4 kB的静态存储器(SRAM)——在任意功

率模式下都具有数据保持能力

具有卓越的接收机灵敏度及强健性

全速USB 2.0，具有1 kB的USB 先入先出

(FIFO)、12 Mbps 传输速率、5个双向端

点——可支持批量(bulk)传输、中断(interrupt)

传输及同步(isochronous)传输

采用硬件协处理器支持128位高级加密标准

(AES)

8通道、8至14位ADC，最大可支持8个输入

用于数字音频数据的业界标准I2S 接口，支持

全双工，支持单声道及立体声，可配置采样

率及采样长度

直接存储器存取(DMA)，降低了微控制器的负载

利益

完备的单芯片解决方案

是低功耗的电池驱动系统的理想选择

强健且安全的链路具有非常良好的共存性

可提供强大、灵活的开发工具及参考设计

•
○

•
○

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性
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12 Sub-1 GHz

CC1111

Radio, MCU, Flash and USB–  
All-in-One Chip

The CC1111 is a System-on-Chip with   
USB controller for low-power wireless   
applications in the 315/433/868/915 MHz 
frequency bands. The CC1111 combines the 
excellent performance of the industry-leading 
CC1101 RF transceiver with an enhanced 
MCU, full-speed USB 2.0, 32 kByte Flash 
memory, 4 kBytes RAM, 128-bit AES   
hardware encryption and many other   
powerful features. 

Key Features    
Sub-1 GHz RF transceiver identical to   

 the CC1101: 
    °  Highly configurable with support for  

    ° 0.3 µA in lowest power mode
8/16/32 kB in-system programmable flash

power modes)

Full-speed USB 2.0 with 1-kB USB FIFO,  
12 Mbps transfer rate, 5 bi-directional   
endpoints with support for bulk, interrupt  
and isochronous transfers
128-bit AES supported in hardware   
coprocessor

eight inputs
2S interface for digital 

audio data, full duplex, mono and stereo  
support, configurable sample rate and  
sample size

MCU load

Benefits

coexistence 

and reference designs available 

RF System-on-Chip with Integrated Full-Speed USB Controller 
CC1111F8/F16/F32

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/cc1111   

Applications

General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min  Typ Max Unit Condition
Operating Conditions
Frequency range 300 — 348 —
 391 — 464 —
 782 — 928 MHz
Operating temperature range 40 — 85 °C
Operating supply voltage 3.0 — 3.6 V
Data rate (programmable)  1.2 — 500 kBaud
Output power (programmable) –30 — 10 dBm
Receiver sensitivity — –110 — dBm 1.2 kBaud, 1% packet error rate
Current Consumption
MCU active and RX mode — 19 — mA
MCU active and TX mode, 0 dBm — 19 — mA
Power mode 2 — 0.5 — µA
Power mode 3 — 0.3 — µA 
Wake-up and Timing
From power mode 2 or 3 to active — 100 — µs Digital regulator and high-speed oscillators 
     off. Start-up of regulator and high-speed 
     RC-oscillator.
From active to RX or TX — 90 — µs Time from enabling 26 MHz crystal 
     oscillator and the radio part until RX 
     or TX starts 

Application Circuit Diagram

Development Tools

Low-Power RF Guide Texas Instruments   2Q 2008

NEW

应用

告警及安全应用

自动化仪表读取

工业监测及控制

居家及楼宇自动化

•

•

•

•

开发工具

CC1110/CC1111DK开发套件

CC1111EMK-868/915评估板套件

•

•
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Application Circuit DiagramThe CC2400 is a low supply voltage   

designed for low-power wireless   
applications in the 2.4 GHz ISM band.

Key Features    

Reference design with two-layer PCB with  
all components mounted on the same side

250 kBaud and 1 Mbps

consumption

handling including preamble generation,  
sync word insertion/detection, address  
check, flexible packet length and   
automatic CRC

performance

Benefits 
 High data-rate (1 Mbps)
Fast development time and low   
system cost
Flexible optimization of range vs power 

coexistence of the wireless link

Applications

High data-rate consumer electronics
Wireless game controllers

General Characteristics
Parameter Min  Typ Max Unit
Operating Conditions
Frequency range 2400 — 2483 MHz
Data rate 10.0 — 1000.0 kBaud
Operating voltage (chip core) 1.6 — 2.0 V
Operating I/O voltage 1.6 — 3.6 V
Operating temperature –40 — 85 ºC
RX Mode
Receiver sensitivity, 10 kBaud, BER 10-3 — –101 — dBm
Receiver sensitivity, 1 Mbps, BER 10-3 — –87 — dBm
Current Consumption
Current consumption, RX — 23 — mA
Current consumption, TX, 0 dBm — 19 — mA
Current consumption, TX, –5 dBm — 15 — mA
Current consumption, TX, –20 dBm — 11 — mA
Current consumption, power down — 1.5 — µA

Development Tools 
t

For a sub-1 GHz data-rate alternative, see CC2500, page 14.

13

High Data Rate RF Transceiver
CC2400

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2400   

132.4 GHz

CC2400
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Application Circuit DiagramThe CC2400 is a low supply voltage   

designed for low-power wireless   
applications in the 2.4 GHz ISM band.

Key Features    

Reference design with two-layer PCB with  
all components mounted on the same side

250 kBaud and 1 Mbps

consumption

handling including preamble generation,  
sync word insertion/detection, address  
check, flexible packet length and   
automatic CRC

performance

Benefits 
 High data-rate (1 Mbps)
Fast development time and low   
system cost
Flexible optimization of range vs power 

coexistence of the wireless link

Applications

High data-rate consumer electronics
Wireless game controllers

General Characteristics
Parameter Min  Typ Max Unit
Operating Conditions
Frequency range 2400 — 2483 MHz
Data rate 10.0 — 1000.0 kBaud
Operating voltage (chip core) 1.6 — 2.0 V
Operating I/O voltage 1.6 — 3.6 V
Operating temperature –40 — 85 ºC
RX Mode
Receiver sensitivity, 10 kBaud, BER 10-3 — –101 — dBm
Receiver sensitivity, 1 Mbps, BER 10-3 — –87 — dBm
Current Consumption
Current consumption, RX — 23 — mA
Current consumption, TX, 0 dBm — 19 — mA
Current consumption, TX, –5 dBm — 15 — mA
Current consumption, TX, –20 dBm — 11 — mA
Current consumption, power down — 1.5 — µA

Development Tools 
t

For a sub-1 GHz data-rate alternative, see CC2500, page 14.
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High Data Rate RF Transceiver
CC2400

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2400   
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CC2400
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 2.4 GHz

CC2400
大数据率射频收发机

CC2400

敬请访问www.ti.com/sc/device/cc2400，以获取样片、数据表、评估板及应用手册。

CC2400是低电源电压（1.6至3.6 V）、1 Mbps

射频收发机，设计用于2.4 GHz ISM频带的低功

耗无线应用。

主要特点

仅需极少量的外部元件

参考设计采用两层PCB布线，所有元件布置于

板的同一侧

超低电源电压：1.6 V至3.6 V

高灵敏度 

PER：数据率为10 kBaud 之时， 

灵敏度为–101 dBm 

PER：数据率为1 Mbps 之时， 

灵敏度为–87 dBm

可编程数据率：10 kBaud、250 kBaud以及1 Mbps

最大可编程输出功率：0 dBm

低接收及发送电流损耗

具有众多强大的数字特性：完全的数据分组处

理，包括前导码生成(preamble generation)、

同步字插入/检测、地址校验、灵活的分组长度

以及自动循环循环冗余码校验(CRC)

数字 RSSI输出

具有非常良好的选择性及带阻(blocking)性能

利益

大数据率(1 Mbps)

缩短开发时间并低系统成本

针对传输范围与功耗间的关系进行了灵活的

优化

可支持更为强健且共存性更好的无线链接

应用

无线 VoIP解决方案

大数据率消费电子产品

无线游戏控制器

无线键盘/鼠标

无线音频

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

开发工具

CC2400DK开发套件

CC2400EMK评估板套件

•

•
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General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min Typ Max Unit Condition
Operating Conditions
Frequency range 2400 — 2483.5 MHz
Data rate (programmable) 1.2 — 500 kBaud
Sensitivity, 2.4 kBaud — –104 — dBm Optimized current, 2-FSK,
     230 kHz RX filter bandwidth,
     1% PER 
 — –106 — dBm Optimized sensitivity
Sensitivity, 250 kBaud — –87 — dBm Optimized current, 500 kHz 
     RX filter bandwidth, 1% PER
 — –89 — dBm Optimized sensitivity
Output power (programmable) –30 — 1 dBm
Operating supply voltage 1.8 — 3.6 V
Current Consumption
RX input signal at the sensitivity limit, 2.4 kBaud  — 17.0 — mA 
RX input well above sensitivity limit, 2.4 kBaud — –14.5 — mA
RX input signal at the sensitivity limit, 250 kBaud — 16.6 — mA Current optimized
RX input well above sensitivity limit, 250 kBaud — 13.3 — mA Current optimized
Current consumption, TX, 0 dBm — 21.2 — mA 
Current consumption, TX, –12 dBm — 11.1 — mA 

The CC2500 is a highly integrated,  
multi-channel RF transceiver designed for 
low-power wireless applications in the   
2.4 GHz ISM band.

Key Features    
Excellent selectivity and out-of-band   

 blocking performance

    ° Full packet handling including   
  preamble generation, sync word   
  insertion/detection, address check,  
  flexible packet length and   
  automatic CRC

digital RSSI output 

required 

all components mounted on the same side

Benefits 

system cost 

robustness and coexistence of the  
wireless link

co-existence with Bluetooth® and WiFi

Applications

Development Tools 

Application Circuit Diagram

Low-Power, Highly Integrated RF Transceiver
CC2500

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2500
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The CC2500 is pin and register compatible with the sub-1 GHz CC1101 transceiver, please see page 9.
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 2.4 GHz

CC2500

 2.4 GHz

CC2550
高度集成的低功耗射频收发机

CC2500

敬请访问www.ti.com/sc/device/cc2500，以获取样片、数据表、评估板及应用手册。

高度集成的低功耗射频发射机

CC2550

敬请访问www.ti.com/sc/device/cc2550，以获取样片、数据表、评估板及应用手册。
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General Characteristics
Parameter    
(433/868 MHz, 3.0 V, 25°C) Min Typ Max Unit Condition
Operating Conditions
Frequency range 2400 — 2483.5 MHz
Data rate (programmable) 1.2 — 500 kBaud
Sensitivity, 2.4 kBaud — –104 — dBm Optimized current, 2-FSK,
     230 kHz RX filter bandwidth,
     1% PER 
 — –106 — dBm Optimized sensitivity
Sensitivity, 250 kBaud — –87 — dBm Optimized current, 500 kHz 
     RX filter bandwidth, 1% PER
 — –89 — dBm Optimized sensitivity
Output power (programmable) –30 — 1 dBm
Operating supply voltage 1.8 — 3.6 V
Current Consumption
RX input signal at the sensitivity limit, 2.4 kBaud  — 17.0 — mA 
RX input well above sensitivity limit, 2.4 kBaud — –14.5 — mA
RX input signal at the sensitivity limit, 250 kBaud — 16.6 — mA Current optimized
RX input well above sensitivity limit, 250 kBaud — 13.3 — mA Current optimized
Current consumption, TX, 0 dBm — 21.2 — mA 
Current consumption, TX, –12 dBm — 11.1 — mA 

The CC2500 is a highly integrated,  
multi-channel RF transceiver designed for 
low-power wireless applications in the   
2.4 GHz ISM band.

Key Features    
Excellent selectivity and out-of-band   

 blocking performance

    ° Full packet handling including   
  preamble generation, sync word   
  insertion/detection, address check,  
  flexible packet length and   
  automatic CRC

digital RSSI output 

required 

all components mounted on the same side

Benefits 

system cost 

robustness and coexistence of the  
wireless link

co-existence with Bluetooth® and WiFi

Applications

Development Tools 

Application Circuit Diagram

Low-Power, Highly Integrated RF Transceiver
CC2500

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2500
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The CC2500 is pin and register compatible with the sub-1 GHz CC1101 transceiver, please see page 9.
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CC2500是高度集成的多通道射频收发机，设计

用于2.4 GHz ISM频带的低功耗无线应用。

主要特点

具有卓越的选择性及带阻 ( o u t - o f - b a n d 

blocking)性能

具有众多强大的数字特性：

完全的数据分组处理，包括前导码生成

(preamble generation)、同步字插入/检

测、地址校验、灵活的分组长度以及自动

循环循环冗余码校验(CRC)

可编程载波侦听指示，数字 RSSI输出

仅需极少量的外部元件

参考设计采用两层PCB布线，所有元件布置于

板的同一侧

2-FSK、GFSK、MSK、OOK

利益

缩短开发时间并降低系统成本

仅需要一个廉价的微控制器

自适应通道选择，提升了强健性及无线链路

的共存性

强健且安全的链路具有非常良好的Bluetooth®

及WiFi共存性

应用

无线游戏控制器

无线键盘/鼠标

消费电子产品

无线音频

运动及休闲设备

射频支持(RF-enabled)的远程控制

开发工具

CC2500/CC2550DK开发套件

CC2500EMK评估板套件

•

•
○

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

CC2500与低于1 GHz的CC1101收发机引脚及寄存器兼容，敬请参见第9页。
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The CC2550 is a highly integrated,   
multi-channel RF transmitter designed for 
low-power, one-way wireless applications in 
the 2.4 GHz ISM band.

Key Features    
Reference design with two-layer PCB with  

 all components mounted on the same side

1.2 to 500 kBaud

    ° Full packet handling including   
  preamble generation, sync word   
  insertion/detection, address check,  
  flexible packet length and   
  automatic CRC

  16-pin QFP package

Benefits 

system cost 

obust and secure link with very good  
co-existence with Bluetooth® and WiFi

Applications

Development Tools 

General Characteristics
Parameter Min  Typ Max Unit
Operating Conditions
Frequency range 2400 — 2483.5 MHz
Operating supply voltage 1.8 — 3.6 V
Data rate (programmable) 1.2 — 500 kBaud
Output power (programmable) –30 — 1 dBm
Current Consumption
Current consumption, TX, 0 dBm — 19.4 — mA
Current consumption, TX, –12 dBm — 11.2 — mA

Low-Power, Highly Integrated RF Transmitter
CC2550

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2550

Application Circuit Diagram

For a sub-1 GHz alternative, see CC1150 page 11.
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 2.4 GHz

CC2500

 2.4 GHz

CC2550
高度集成的低功耗射频收发机

CC2500

敬请访问www.ti.com/sc/device/cc2500，以获取样片、数据表、评估板及应用手册。

高度集成的低功耗射频发射机

CC2550

敬请访问www.ti.com/sc/device/cc2550，以获取样片、数据表、评估板及应用手册。

CC2550是高度集成的多通道射频发射机，设计

用于2.4 GHz ISM频带的单向低功耗无线应用。

主要特点

参考设计采用两层PCB布线，所有元件布置于

板的同一侧

可编程数据率：1.2 to 500 kBaud

可编程设定输出功率

低传输电流损耗

具有众多强大的数字特性：

完全的数据分组处理，包括前导码生成

(preamble generation)、同步字插入/检

测、地址校验、灵活的分组长度以及自动

循环循环冗余码校验(CRC)

仅需极少量的外部元件

2-FSK、GFSK、MSK、OOK

超小占位面积：4x4 mm、16引脚QFP封装

利益

缩短开发时间并降低系统成本

针对传输范围与功耗间的关系进行了灵活的

优化

小尺寸的解决方案

强健且安全的链路具有非常良好的Bluetooth®

及WiFi共存性

应用

无线游戏控制器

无线键盘/鼠标

消费电子产品

无线音频

运动及休闲设备

开发工具

CC2500/CC2550DK开发套件

CC2550EMK评估板套件

•

•

•

•

•
○

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性
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The CC2550 is a highly integrated,   
multi-channel RF transmitter designed for 
low-power, one-way wireless applications in 
the 2.4 GHz ISM band.

Key Features    
Reference design with two-layer PCB with  

 all components mounted on the same side

1.2 to 500 kBaud

    ° Full packet handling including   
  preamble generation, sync word   
  insertion/detection, address check,  
  flexible packet length and   
  automatic CRC

  16-pin QFP package

Benefits 

system cost 

obust and secure link with very good  
co-existence with Bluetooth® and WiFi

Applications

Development Tools 

General Characteristics
Parameter Min  Typ Max Unit
Operating Conditions
Frequency range 2400 — 2483.5 MHz
Operating supply voltage 1.8 — 3.6 V
Data rate (programmable) 1.2 — 500 kBaud
Output power (programmable) –30 — 1 dBm
Current Consumption
Current consumption, TX, 0 dBm — 19.4 — mA
Current consumption, TX, –12 dBm — 11.2 — mA

Low-Power, Highly Integrated RF Transmitter
CC2550

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2550

Application Circuit Diagram

For a sub-1 GHz alternative, see CC1150 page 11.
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如需低于1 GHz 替代产品的相关信息，敬请参见第11页的CC1150。
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The CC2510Fx is a true System-on-Chip 
device designed for low-power and   
low-voltage wireless communication   
applications. The CC2510Fx combines 
the excellent performance of the CC2500 
RF transceiver with an industry-standard 
enhanced 8051 MCU, 8/16/32 kB of   
in-system programmable Flash memory, 
1/2/4 kB of RAM and many other   
powerful peripherals.

Key Features    
High-performance, low-power 8051   

 MCU core with in-system    
 programmable Flash and SRAM 

power consumption and very fast  
 transition times from sleep modes to 

active mode 

blocking performance, and AES-128 
encryption coprocessor

Benefits 

systems

coexistence with Bluetooth® and WiFi

Applications

Development Tools 

General Characteristics
Parameter  Min  Typ Max Unit Condition
Operating Conditions
Frequency range 2400 — 2483,5  MHz 
Operating temperature range –40 — +85 ºC 
Operating supply voltage 2.0 — 3.6 V 
Data rate (programmable)  1.2 — 500 kBaud 
Output power (programmable) –30 — 1 dBm 
Receiver sensitivity, 2.4 kBaud — -103 — dBm 2-FSK, 203 kHz RX filter bandwidth, 1%PER
Receiver sensitivity, 250 kBaud — -90 — dBm 2-FSK, 540 kHz RX filter bandwidth, 1%PER
Current Consumption:
MCU active and RX mode — 19.8 — mA MCU running at full speed (26 MHz), radio in
     RX mode 2.4 kBaud
MCU active and TX mode, 0 dBm — 26 — mA MCU running at full speed (26 MHz), radio in 
     TX mode, 0 dBm output power
Power mode 2 — 0.5 — µA 32 kHz RC-oscillator (or 32.768 kHz crystal oscillator), 
     sleep timer running and digital regulator off
Power mode 3 — 0.3 — µA No clocks running, digital regulator off
Wake-up and Timing
From power mode 2 or 3 to active — 100 — µs Digital regulator and high-speed oscillators off. 
     Start-up of regulator and high-speed RC-oscillator
From power mode 1 to active — 4 — µs Digital regulator on and high speed oscillator off 
     32 kHz RC oscillator (or 32.768 kHz crystal oscillator)  
     running 

Application Circuit Diagram

For sub-1 GHz alternative, see CC1110 page 10.

System-on-Chip RF Solution 
CC2510F8/F16/F32

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2510

Low-Power RF Guide Texas Instruments   2Q 2008

 2.4 GHz

CC2510

 2.4 GHz

CC2511
片上系统射频解决方案

CC2510F8/F16/F32

敬请访问www.ti.com/sc/device/cc2510，以获取样片、数据表、评估板及应用手册。

带集成全速USB控制器的片上系统

CC2511F8/F16/F32

敬请访问www.ti.com/sc/device/cc2511，以获取样片、数据表、评估板及应用手册。

CC2510Fx是真正的片上系统设备，设计用于低

功耗及低电压的无线通信应用。CC2510Fx整

合了CC2500射频收发机及业界标准的增强型

8051 MCU的卓越性能，具有8/16/32 kB的系统

内置可编程闪存、1/2/4 kB的RAM及众多的其他 

强大外设。

主要特点

高性能、低功耗的8051微控制器核心，配有

系统内置的可编程闪存及静态存储器(SRAM)

具有四种灵活的功率模式，用于降低功耗，

并可实现从睡眠模式(sleep mode)至工作模式

(active mode)的快速转换

具有卓越的选择性及带阻性能，并具有

AES-128加密协处理器

2-FSK、GFSK、MSK、OOK

利益

完备的单芯片解决方案

是低功耗的电池驱动系统的理想选择

强健且安全的链路具有非常良好的Bluetooth®

及WiFi共存性

应用

消费电子产品

无线键盘/鼠标

无线游戏附件

无线语音音频

运动及休闲设备

远程控制

开发工具

CC2510/CC2511DK开发套件

CC2510EMK评估板套件

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

如需低于1 GHz 替代产品的相关信息，敬请参见第10页的CC1110。
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The CC2510Fx is a true System-on-Chip 
device designed for low-power and   
low-voltage wireless communication   
applications. The CC2510Fx combines 
the excellent performance of the CC2500 
RF transceiver with an industry-standard 
enhanced 8051 MCU, 8/16/32 kB of   
in-system programmable Flash memory, 
1/2/4 kB of RAM and many other   
powerful peripherals.

Key Features    
High-performance, low-power 8051   

 MCU core with in-system    
 programmable Flash and SRAM 

power consumption and very fast  
 transition times from sleep modes to 

active mode 

blocking performance, and AES-128 
encryption coprocessor

Benefits 

systems

coexistence with Bluetooth® and WiFi

Applications

Development Tools 

General Characteristics
Parameter  Min  Typ Max Unit Condition
Operating Conditions
Frequency range 2400 — 2483,5  MHz 
Operating temperature range –40 — +85 ºC 
Operating supply voltage 2.0 — 3.6 V 
Data rate (programmable)  1.2 — 500 kBaud 
Output power (programmable) –30 — 1 dBm 
Receiver sensitivity, 2.4 kBaud — -103 — dBm 2-FSK, 203 kHz RX filter bandwidth, 1%PER
Receiver sensitivity, 250 kBaud — -90 — dBm 2-FSK, 540 kHz RX filter bandwidth, 1%PER
Current Consumption:
MCU active and RX mode — 19.8 — mA MCU running at full speed (26 MHz), radio in
     RX mode 2.4 kBaud
MCU active and TX mode, 0 dBm — 26 — mA MCU running at full speed (26 MHz), radio in 
     TX mode, 0 dBm output power
Power mode 2 — 0.5 — µA 32 kHz RC-oscillator (or 32.768 kHz crystal oscillator), 
     sleep timer running and digital regulator off
Power mode 3 — 0.3 — µA No clocks running, digital regulator off
Wake-up and Timing
From power mode 2 or 3 to active — 100 — µs Digital regulator and high-speed oscillators off. 
     Start-up of regulator and high-speed RC-oscillator
From power mode 1 to active — 4 — µs Digital regulator on and high speed oscillator off 
     32 kHz RC oscillator (or 32.768 kHz crystal oscillator)  
     running 

Application Circuit Diagram

For sub-1 GHz alternative, see CC1110 page 10.

System-on-Chip RF Solution 
CC2510F8/F16/F32

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2510

Low-Power RF Guide Texas Instruments   2Q 2008
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General Characteristics
Parameter  Min  Typ Max Unit Condition
Operating Conditions
Frequency range 2400 — 2483.5 MHz 
Operating temperature range 0 — +85 ºC 
Operating supply voltage 3.0 — 3.6 V 
Data rate (programmable)  1.2 — 500 kbps 
Output power (programmable) 30 — 1 dBm 
Receiver sensitivity, 2.4 kBaud — — –103 dBm 2-FSK, 203 kHz RX filter bandwidth, 1% PER
Receiver sensitivity, 250 kBaud — — –90 dBm 2-FSK, 540 kHz RX filter bandwidth, 1% PER
Current Consumption
MCU active and RX mode — 19.8 — mA MCU running at full speed (26 MHz), radio in
      RX mode 2.4 kBaud
MCU active and TX mode, 0 dBm — 26 — mA MCU running at full speed (2 MHz), radio in 
     TX mode, 0 dBm output power
Power mode 2 — 0.5 — µA 32 kHz RC oscillator (or 32.768 kHz crystal 
     oscillator), sleep timer running and digital 
     regulator off
Power mode 3 — 0.3 — µA No clocks running, digital regulator off
Wake-up and Timing
From power mode 2 or 3 to active — 100 — µs Digital regulator and high-speed oscillators off, 
     start-up of regulator and high-speed
     RC oscillator
From active to RX or TX — 4 — µs Digital regulator on and high-speed oscillator 
     off, 32 kHz RC oscillator (or 32.768 kHz crystal 
     oscillator) running  

System-on-Chip with Integrated Full-Speed USB Controller
CC2511F8/F16/F32  

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2511

Application Circuit Diagram

For sub-1 GHz alternative, see CC1111 on page 12.

Optional:
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The CC2511Fx is a powerful 2.4 GHz  
System-on-Chip that includes a   
full-speed USB controller. These unique  
ICs shorten time to market and allow  
designers to build tiny USB dongles that 
communicate wirelessly with PC peripherals.

Key Features    
High-performance, low-power 8051   

 MCU core with in-system programmable  
 Flash, SRAM and full-speed USB controller

power consumption and very fast 
 transition times from sleep modes to 

active mode 

blocking performance, and AES-128 
encryption coprocessor

Benefits 

systems

coexistence

Applications

Development Tools 

Texas Instruments   2Q 2008 Low-Power RF Guide
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 2.4 GHz

CC2510

 2.4 GHz

CC2511
片上系统射频解决方案

CC2510F8/F16/F32

敬请访问www.ti.com/sc/device/cc2510，以获取样片、数据表、评估板及应用手册。

带集成全速USB控制器的片上系统

CC2511F8/F16/F32

敬请访问www.ti.com/sc/device/cc2511，以获取样片、数据表、评估板及应用手册。

CC2511Fx是强大的2.4 GHz片上系统，包含了一

个全速的USB控制器。此类独特的集成电路可缩

短产品的上市时间，并允许设计人员构建微小型

的USB 软件狗以实现与PC外设的无线通信。

主要特点

高性能、低功耗的8051微控制器核心，配有

系统内置的可编程闪存、静态存储器(SRAM)

及全速USB控制器

具有四种灵活的功率模式，用于降低功耗，

并可实现从睡眠模式(sleep mode)至工作模式

(active mode)的快速转换

具有卓越的选择性及带阻性能，并具有

AES-128加密协处理器

2-FSK、GFSK、MSK、OOK

利益

完备的单芯片解决方案

是低功耗的电池驱动系统的理想选择

强健且安全的链路具有非常良好的共存性

应用

消费电子产品

无线键盘/鼠标

无线游戏附件

无线语音音频

运动及休闲设备

射频支持(RF-enabled)的远程控制

开发工具

CC2510/CC2511DK开发套件

CC2511EMK评估板套件

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

如需低于1 GHz 替代产品的相关信息，敬请参见第12页的CC1111。

2.4 GHz

CC2511
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General Characteristics
Parameter  Min  Typ Max Unit Condition
Operating Conditions
Frequency range 2400 — 2483.5 MHz 
Operating temperature range 0 — +85 ºC 
Operating supply voltage 3.0 — 3.6 V 
Data rate (programmable)  1.2 — 500 kbps 
Output power (programmable) 30 — 1 dBm 
Receiver sensitivity, 2.4 kBaud — — –103 dBm 2-FSK, 203 kHz RX filter bandwidth, 1% PER
Receiver sensitivity, 250 kBaud — — –90 dBm 2-FSK, 540 kHz RX filter bandwidth, 1% PER
Current Consumption
MCU active and RX mode — 19.8 — mA MCU running at full speed (26 MHz), radio in
      RX mode 2.4 kBaud
MCU active and TX mode, 0 dBm — 26 — mA MCU running at full speed (2 MHz), radio in 
     TX mode, 0 dBm output power
Power mode 2 — 0.5 — µA 32 kHz RC oscillator (or 32.768 kHz crystal 
     oscillator), sleep timer running and digital 
     regulator off
Power mode 3 — 0.3 — µA No clocks running, digital regulator off
Wake-up and Timing
From power mode 2 or 3 to active — 100 — µs Digital regulator and high-speed oscillators off, 
     start-up of regulator and high-speed
     RC oscillator
From active to RX or TX — 4 — µs Digital regulator on and high-speed oscillator 
     off, 32 kHz RC oscillator (or 32.768 kHz crystal 
     oscillator) running  

System-on-Chip with Integrated Full-Speed USB Controller
CC2511F8/F16/F32  

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2511

Application Circuit Diagram

For sub-1 GHz alternative, see CC1111 on page 12.

Optional:
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The CC2511Fx is a powerful 2.4 GHz  
System-on-Chip that includes a   
full-speed USB controller. These unique  
ICs shorten time to market and allow  
designers to build tiny USB dongles that 
communicate wirelessly with PC peripherals.

Key Features    
High-performance, low-power 8051   

 MCU core with in-system programmable  
 Flash, SRAM and full-speed USB controller

power consumption and very fast 
 transition times from sleep modes to 

active mode 

blocking performance, and AES-128 
encryption coprocessor

Benefits 

systems

coexistence

Applications

Development Tools 

Texas Instruments   2Q 2008 Low-Power RF Guide
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通过TI 定位您的ZigBee解决方案

随着众多的标准及规则的出台，当今市场上也相

应的推出了多种解决方案，TI深ā找寻适合自己

的标准及解决方案的难度，因此 TI的目标就是使

得选择流程更为轻松并帮助您定位您的ZigBee解

决方案。

ZigBee为公司企业提供了一个简单、可靠、低功

耗，并且针对远程监测及控制应用的独特需求做

了优化的全球性无线公共标准。

应用领域

ZigBee可用于任意需求无线链接的监测及控制应

用。

居家、楼宇及工业自动化

能源管理

家庭控制/安全

•

•

•

ZigBee ®

医疗/患者监测

后勤及资产追踪

传感器网络及有源射频识别(RFID)

ZigBee网状网络

ZigBee支持自恢复的网状网络——一类分散的

网络拓扑，与因特网非常类似。当某一路由失效

时，ZigBee允许节点找寻新的路由通过网络，从

而成就了一个非常强健的解决方案。

Z-Stack™——TI业界领先的ZigBee协议栈

Z-Stack兼容ZigBee 2006规范且支持多个平台，

包括了CC2430片上系统、带定位引擎的CC2431

片上系统以及CC2520 + MSP430平台。

•

•

•

TI最新的Z-Stack版本介绍了一项名为SimpleAPI

的新应用特性。SimpleAPI仅具有10个需要学习

的调用命令，极大的简化了ZigBee应用的开发。

Z-Stack的特性包括：

SimpleAPI

Z-Stack协议栈扩展

Z-Tool™（调试工具）

* 如需更多关于TI ZigBee 软件供货的相关信息，敬请

参见第26页。

•

•

•

三套应用ZigBee的方式

TI针对其所有的IEEE 802.15.4无线电设

备推出了三套ZigBee兼容平台，旨在为

设计人员提供了一个仅添加所需应用的 

解决方案。

全部的三套解决方案均是基于CC2420/

CC2520无线电设备而构建，具有卓越的共

存特性。

此类兼容型的平台可缩短产品面市时间，

并简化系统设计及ZigBee终端产品认证。

兼
容

Zi
gB

ee
®
的
解
决
方
案

开发套件

无线电设备

Z-StackTM 

ZigBee栈

客户定制应用

方式1
小占位面积

高度集成

定位引擎选项

方式2
灵活

易于使用

缩短产品面市时间

方式3
超低功耗

众所周知的无线电设备

卓越的共存性

CC2430/1

ZigBee处理器 

CCZACC06A1

CC2420/CC2520

任意 MSP430 MSP430

CC2430/1ZDK eZ430-RFZACC06 CC2420/CC2520 +
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Development Tools

The CC2420 is the leading ZigBee/IEEE 
802.15.4 RF transceiver on the market 
designed specifically for low-power,   
low-voltage RF applications in the 2.4 GHz  
unlicensed ISM band. It exceeds the   
standard’s requirements for selectivity   
and ensures long communication range as 
well as effective, reliable communication.

Key Features    
True single-chip 2.4 GHz IEEE 802.15.4/
ZigBee RF transceiver

buffering

authentication (AES-128)

° RX: 18.8 mA, TX: 17.4 mA

regulator:

°

performance

250 kbps effective data rate

Benefits

Bluetooth®

and WiFi

Applications

General Characteristics
Parameter Min  Typ Max Unit
Operating Conditions
Frequency range 2400 — 2483.5 MHz
Data rate — 250 — kBaud
Operating voltage 2.1 — 3.6 V
Operating temperature –40 — 85 ºC
Nominal output power in TX mode 0 — — dBm
RX Mode
Receiver sensitivity –95 — dBm —
Adjacent channel rejection, + 5 MHz 45 — dB —
Adjacent channel rejection, – 5 MHz 30 — dB —
Adjacent channel rejection, + 10 MHz 54 — dB —
Adjacent channel rejection, – 10 MHz 53 — dB —
Channel rejection >±15 MHz 62 — dB —
Current Consumption:    
Current consumption, RX — 18.8 — mA
Current consumption, TX, –10 dBm — 11 — mA
Current consumption, TX, –5 dBm — 14 — mA
Current consumption, TX, 0 dBm — 17.4 — mA
Current consumption, voltage regulator off — 0.02 1 mA

RF Transceiver for IEEE 802.15.4/ZigBee
CC2420

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc2420

Application Circuit Diagram

CC2420

37

NC

SO
SI

SCLK
CSn
FIFO

FIFOP
CCA
SFD

DVDD1.8
DVDD3.3

VCO_GUARD
AVDD_VCO
AVDD_PRE
AVDD_RF1
GND
RF_P
TXRX_SWITCH
RF_N
GND
AVDD_SW
NC
NC

AVDD_XOSC
XOSC16_Q2
XOSC16_Q1
NCVREG_EN
VREG_OUT
VREG_IN
AVDD_IF1
R_BIAS
ATEST2
ATEST1
AVDD
_CHP

36
35
34
33
32
31
30
29
28
27
26
25

3839404142434445464748

13 14 15 16 17 18 19 20 21 22 23 24

1
2
3
4
5
6
7
8
9
10
11
12

3.3V Power Supply

XTAL

D
ig

ita
l I

nt
er

fa
ce

/4 /4

DVDD_RAM

R271

_C
HP

AV
DD

AT
ES

T1
AT

ES
T2

R_
BI

AS
AV

DD
_I

F1
VR

EG
_I

N
VR

EG
_O

UT
VR

EG
_E

N
N

C
XO

SC
16

_Q
1

XO
SC

16
_Q

2
AV

DD
_X

OS
C

Antenna
(50 )

Texas Instruments   2Q 2008 Low-Power RF Guide

ZigBee ®

CC2420
用于IEEE 802.15.4/ZigBee的射频收发机

CC2420

敬请访问www.ti.com/sc/device/cc2420，以获取样片、数据表、评估板及应用手册。

CC2420是市面上领先的ZigBee/IEEE802.15.4射

频收发机，专门针对2.4 GHz免执照ISM频带内

的低功耗、低电压射频应用而设计，其选择性超

越了标准的需求，在确保大通信距离的同时还兼

顾了通信的效率及可靠性。

主要特点

真正的单芯片2.4 GHz IEEE 802.15.4/ZigBee

射频收发机

仅需极少量的外部元件

无须外部射频开关/滤波器

带接收(RX)及发送(TX)数据缓冲的分组处理

具有对数字接收信号强度指示(RSSI)/链路质量

指示(LQI)的支持

硬件MAC加密及认证(AES-128)

低电流损耗：

接收：18.8 mA；发送：17.4 mA；

低电源电压，带内部稳压器：

2.1 V至3.6 V

可编程输出功率

卓越的选择性及带阻性能

直接序列扩频(DSSS)调制解调器的速度为2M 

chips/s，有效数据率为250 kbps

封装：QLP-48 7x7 mm

利益

低系统成本及小占位面积

硬件提供对微处理器负载降低(offload)的支持

卓越的Bluetooth®及WiFi共存性

应用

居家及楼宇自动化

工业监测及控制

传感器网络

消费电子产品

•

•

•

•

•

•

•
○

•
○

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

ZigBee®

CC2420

19

Development Tools

The CC2420 is the leading ZigBee/IEEE 
802.15.4 RF transceiver on the market 
designed specifically for low-power,   
low-voltage RF applications in the 2.4 GHz  
unlicensed ISM band. It exceeds the   
standard’s requirements for selectivity   
and ensures long communication range as 
well as effective, reliable communication.

Key Features    
True single-chip 2.4 GHz IEEE 802.15.4/
ZigBee RF transceiver

buffering

authentication (AES-128)

° RX: 18.8 mA, TX: 17.4 mA

regulator:

°

performance

250 kbps effective data rate

Benefits

Bluetooth®

and WiFi

Applications

General Characteristics
Parameter Min  Typ Max Unit
Operating Conditions
Frequency range 2400 — 2483.5 MHz
Data rate — 250 — kBaud
Operating voltage 2.1 — 3.6 V
Operating temperature –40 — 85 ºC
Nominal output power in TX mode 0 — — dBm
RX Mode
Receiver sensitivity –95 — dBm —
Adjacent channel rejection, + 5 MHz 45 — dB —
Adjacent channel rejection, – 5 MHz 30 — dB —
Adjacent channel rejection, + 10 MHz 54 — dB —
Adjacent channel rejection, – 10 MHz 53 — dB —
Channel rejection >±15 MHz 62 — dB —
Current Consumption:    
Current consumption, RX — 18.8 — mA
Current consumption, TX, –10 dBm — 11 — mA
Current consumption, TX, –5 dBm — 14 — mA
Current consumption, TX, 0 dBm — 17.4 — mA
Current consumption, voltage regulator off — 0.02 1 mA

RF Transceiver for IEEE 802.15.4/ZigBee
CC2420

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc2420

Application Circuit Diagram

CC2420
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开发工具

CC2420DK开发套件

CC2420ZDK ZigBee开发套件

•

•

CC2420+MSP430 ZigBee/IEEE 802.15.4开发套件

CC2420EMK ZigBee/IEEE 802.15.4评估板套件

•

•
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Applications

The CC2430 is a true System-on-Chip    
solution for ZigBee and combines the 
excellent performance of the leading CC2420 
RF transceiver with an industry-standard 
enhanced 8051 MCU, 32/64/128 kByte 
Flash, 8 kB of RAM and many other powerful 
features. Combined with TI's leading ZigBee 

market's most competitive ZigBee solution.

Key Features    
32 MHz, single-cycle, low-power   
8051 MCU

power consumption

retention in all power modes

16-bit timer and two 8-bit timers

RF transceiver

programmable Flash

(Z-Stack) available

performance

250 kBaud effective data rate 

Benefits

battery-operated systems

802.15.4 and ZigBee applications 
Bluetooth®

and WiFi

General Characteristics
Parameter Min  Typ Max Unit Condition
Operating Conditions
Frequency range    2400 — 2483.5 MHz
Operating temperature range –40 — +85 ºC
Operating supply voltage 2.0 — 3.6 V
Radio bit rate — 250 — kBaud
Receiver sensitivity — –92 — dBm
Adjacent channel rejection (+5 MHz/ –5 MHz) — 41/30 — dB
Alternate channel rejection (+10 MHz/–10 MHz) 55/53 — — dB
Interfering channel rejection (+15 MHz/–15 MHz) 55/53 — — dB
Nominal output power in TX mode — 0 — dBm
Current Consumption:
MCU active and RX mode — 27 — mA MCU running at full speed

     (32 MHz), radio in RX mode
MCU active and TX mode, 0 dBm — 27 — mA MCU running at full speed

     (32 MHz), radio in TX mode, 
    0 dBm output power

Power mode 2 — 0.5 — µA 32 kHz oscilliator and sleep 
    time running

Power mode 3 — 0.3 — µA No clocks running. Power On 
    Reset (POR) active. Can wake 
    up on external interrupt.

Wake up and Timing    
From power mode 2 or 3 to active — 120 — µs
From active to RX or TX — 192 — µs

RF System-on-Chip for IEEE 802.15.4/ZigBee
CC2430F32/F64/F128

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc2430

Application Circuit Diagram

Development Tools

Low-Power RF Guide Texas Instruments   2Q 2008

应用电路示意图

基本特性

ZigBee ®

CC2430
用于IEEE 802.15.4/ZigBee的射频片上系统

CC2430F32/F64/F128

敬请访问www.ti.com/sc/device/cc2430，以获取样片、数据表、评估板及应用手册。

CC2430是针对ZigBee的真正片上系统解决方

案，整合了领先的CC2420射频收发机及业界标

准的增强型8051微控制器核心的卓越性能，具

有32/64/128 kByte闪存、8 kB RAM以及众多的

其他强大特性。由于结合了TI 领先的ZigBee协

议栈(Z-Stack™)，使得CC2430成为了最富有竞

争力的ZigBee解决方案。

主要特点

32 MHz、单周期、低功耗的8051微控制器核心

四种灵活的功率模式，用于降低功耗

8 kByte SRAM，其中4 kByte在任意功率模式

下都具有数据保持能力

一个IEEE 802.15.4 MAC计时器、一个通用16

位计时器及两个8位计时器

具有对数字接收信号强度指示(RSSI)/链路质量

指示(LQI)的支持

硬件AES加密引擎

2.4 GHz IEEE 802.15.4兼容型射频收发机

32/64/128 kByte系统内置可编程闪存

可提供业界领先的ZigBee协议栈(Z-Stack)

卓越的选择性及带阻性能

直接序列扩频(DSSS)调制解调器的速度为2M 

chips/s，有效数据率为250 kbps

封装：QLP-48，RoHS标准兼容，7x7 mm

利益

超低功耗，是电池驱动系统的理想选择

硬件提供对微处理器负载降低(offload)的支持

同时兼顾IEEE 802.15.4及ZigBee应用的灵活

解决方案

卓越的Bluetooth®及WiFi共存性

极小的占位面积

仅需要极少量的外部元件
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•

•

•
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Applications

The CC2430 is a true System-on-Chip    
solution for ZigBee and combines the 
excellent performance of the leading CC2420 
RF transceiver with an industry-standard 
enhanced 8051 MCU, 32/64/128 kByte 
Flash, 8 kB of RAM and many other powerful 
features. Combined with TI's leading ZigBee 

market's most competitive ZigBee solution.

Key Features    
32 MHz, single-cycle, low-power   
8051 MCU

power consumption

retention in all power modes

16-bit timer and two 8-bit timers

RF transceiver

programmable Flash

(Z-Stack) available

performance

250 kBaud effective data rate 

Benefits

battery-operated systems

802.15.4 and ZigBee applications 
Bluetooth®

and WiFi

General Characteristics
Parameter Min  Typ Max Unit Condition
Operating Conditions
Frequency range    2400 — 2483.5 MHz
Operating temperature range –40 — +85 ºC
Operating supply voltage 2.0 — 3.6 V
Radio bit rate — 250 — kBaud
Receiver sensitivity — –92 — dBm
Adjacent channel rejection (+5 MHz/ –5 MHz) — 41/30 — dB
Alternate channel rejection (+10 MHz/–10 MHz) 55/53 — — dB
Interfering channel rejection (+15 MHz/–15 MHz) 55/53 — — dB
Nominal output power in TX mode — 0 — dBm
Current Consumption:
MCU active and RX mode — 27 — mA MCU running at full speed

     (32 MHz), radio in RX mode
MCU active and TX mode, 0 dBm — 27 — mA MCU running at full speed

     (32 MHz), radio in TX mode, 
    0 dBm output power

Power mode 2 — 0.5 — µA 32 kHz oscilliator and sleep 
    time running

Power mode 3 — 0.3 — µA No clocks running. Power On 
    Reset (POR) active. Can wake 
    up on external interrupt.

Wake up and Timing    
From power mode 2 or 3 to active — 120 — µs
From active to RX or TX — 192 — µs

RF System-on-Chip for IEEE 802.15.4/ZigBee
CC2430F32/F64/F128

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc2430

Application Circuit Diagram

Development Tools

Low-Power RF Guide Texas Instruments   2Q 2008

应用

居家及楼宇自动化

工业监测及控制

传感器网络

智能玩具

消费电子产品

•

•

•

•

•

开发工具

CC2430DK开发套件

CC2430ZDK ZigBee开发套件

CC2430EMK评估板套件

•

•

•
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Applications

The CC2431 with Location Engine is a true 
System-on-Chip for ZigBee/IEEE 802.15.4
wireless sensor networking solutions. It com-
bines the excellent performance of the   
industry leading CC2420 RF transceiver with 
an enhanced 8051 MCU, 8 kB RAM,   
128 kB Flash, memory and many other
powerful features. The CC2431 is the market's 
most competitive solution for low-power 
wireless sensor networking.

Key Features    
RSSI-based flexible location engine

power consumption

power modes

16-bit timer and two 8-bit timers

RF transceiver

performance

250 kBps effective data rate 

Benefits

CC2430 can be used  

systems

802.15.4 and ZigBee applications 
Bluetooth®

and WiFi

General Characteristics
See CC2430 page 20 for general characteristics
Location Engine Min  Typ Max Unit Condition
Location range — — — — 64 m x 64 m
Reference node location resolution 0.25 — — m
RSSI resolution 0.5 — — dB
Number of reference nodes used in calculation 3 — 16 —
Location error — 3 — m The recommended density of 3 m

    reference nodes is one per 100 m2

RF System-on-Chip with Location Engine for IEEE 802.15.4/ZigBee 
CC2431

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2431

Application Circuit Diagram

Development Tools 
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ZigBee ®

CC2431
针对IEEE 802.15.4/ZigBee、带定位引擎的射频片上系统

CC2431

敬请访问www.ti.com/sc/device/cc2431，以获取样片、数据表、评估板及应用手册。

带定位引擎的CC2431是真正的片上系统，是

针对ZigBee/IEEE 802.15.4 标准的无线传感器

网络解决方案。该片上系统整合了业界领先的

CC2420射频收发机及增强型8051微控制器核心

的卓越性能，具有8 kB RAM、128 kB闪存以及

众多的其他强大特性。CC2431是市面上针对低

功耗无线传感器网络的最具竞争力的解决方案。

主要特点

基于接收信号强度指示(RSSI)的灵活定位引擎

与CC2430 完全引脚兼容

32 MHz的单周期低功耗 8051微控制器核心

四种灵活的功率模式，用于降低功耗

8 kByte SRAM，其中4 kByte在任意功率模式

下都具有数据保持能力

一个IEEE 802.15.4 MAC计时器、一个通用16

位计时器及两个8位计时器

具有对数字接收信号强度指示(RSSI)/链路质量

指示(LQI)的支持

硬件AES加密引擎

2.4 GHz IEEE 802.15.4兼容型射频收发机

128 kByte系统内置可编程闪存

可提供业界领先的ZigBee协议栈(Z-Stack™)

卓越的选择性及带阻性能

直接序列扩频(DSSS)调制解调器的速度为2M 

chips/s，有效数据率为250 kbps

仅需极少量的外部元件

封装：QLP-48，RoHS标准兼容，7x7 mm

利益

相对与CC2430 而言的同一硬件/模块也可应

用于CC2431

超低功耗，是电池驱动系统的理想选择

硬件提供对微处理器负载降低(offload)的支持

同时兼顾IEEE 802.15.4及ZigBee应用的灵活

解决方案

卓越的Bluetooth®及WiFi共存性

极小的占位面积

•

•

•

•

•

•

•

•

•
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应用电路示意图

基本特性
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Applications

The CC2431 with Location Engine is a true 
System-on-Chip for ZigBee/IEEE 802.15.4
wireless sensor networking solutions. It com-
bines the excellent performance of the   
industry leading CC2420 RF transceiver with 
an enhanced 8051 MCU, 8 kB RAM,   
128 kB Flash, memory and many other
powerful features. The CC2431 is the market's 
most competitive solution for low-power 
wireless sensor networking.

Key Features    
RSSI-based flexible location engine

power consumption

power modes

16-bit timer and two 8-bit timers

RF transceiver

performance

250 kBps effective data rate 

Benefits

CC2430 can be used  

systems

802.15.4 and ZigBee applications 
Bluetooth®

and WiFi

General Characteristics
See CC2430 page 20 for general characteristics
Location Engine Min  Typ Max Unit Condition
Location range — — — — 64 m x 64 m
Reference node location resolution 0.25 — — m
RSSI resolution 0.5 — — dB
Number of reference nodes used in calculation 3 — 16 —
Location error — 3 — m The recommended density of 3 m

    reference nodes is one per 100 m2

RF System-on-Chip with Location Engine for IEEE 802.15.4/ZigBee 
CC2431

Get samples, datasheets, evaluation modules and application notes at: www.ti.com/sc/device/cc2431

Application Circuit Diagram
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应用

资产追踪

存货控制

集装箱/托运货盘追踪

安全

访问及控制系统

试行网络

•

•

•

•

•

•

开发工具

CC2431DK开发套件

CC2431ZDK ZigBee开发套件

CC2431EMK评估板套件

•

•

•
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The CC2520 is TI's second generation   
ZigBee/IEEE 802.15.4 RF transceiver for 
the 2.4 GHz unlicensed ISM band. This chip 
enables industrial-grade applications by 
offering state-of-the-art noise immunity, 
excellent link budget, operation up to 125ºC
and low-voltage operation.

In addition, the CC2520 provides extensive 
hardware support for packet handling, data 
buffering, burst transmissions, data 
encryption, data authentication, clear channel 
assessment, link quality indication and packet 
timing information. These features reduce the 
load on the host controller.

Key Features
State-of-the-art noise immunity with 
mininum 48 dB adjacent channel rejection

Excellent link budget (103 dB)

ºC to +125ºC)

Extensive IEEE 802.15.4 MAC hardware 
support

CC2420 interface compatibility mode

AES-128 security module

Benefits
Enables industrial applications in the 
2.4 GHz ISM band 

Excellent co-existence with Bluetooth®

and WiFi 

Hardware support offloads MCU

Applications
Industrial monitoring and control

Home and building automation

Low-power wireless sensor networks

Set-top boxes and remote controls

Development Tools

RF Transceiver for IEEE802.15.4/ZigBee
CC2520

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc2520

General Characteristics
Parameter Min  Typ Max Unit
Operating Conditions
Frequency range 2394 2483.5 2507 MHz
Data rate — 250 — kBaud
Operating voltage 1.8 — 3.6 V
Operating temperature –40 — 125 ºC
Output power –18 — 5 dBm
RX Mode
Receiver sensitivity — –98 — dBm
Adjacent channel rejection, +5 MHz — 49 — dB
Adjacent channel rejection, –5 MHz — 49 — dB
Adjacent channel rejection, +10 MHz — 54 — dB
Adjacent channel rejection, –10 MHz — 54 — dB
Current Consumption    
Current consumption, RX — 22 — mA
Current consumption, TX, +5 dBm — 33 — mA
Current consumption, TX, 0 dBm — 25 — mA

Application Circuit Diagram
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NEW

ZigBee ®

CC2520
针对IEEE802.15.4/ZigBee的射频收发机

CC2520

敬请访问www.ti.com/sc/device/cc2520，以获取样片、数据表、评估板及应用手册。

CC2520是TI的第二代ZigBee/IEEE 802.15.4射频

收发机，用于2.4 GHz的免执照 ISM频带。该芯

片具有顶尖水准的噪声抑制能力、卓越的链路预

算能力、最高 125ºC的运转温度及低电压运转能

力，可用于支持工业级的应用。

此外，CC2520还提供了广阔的硬件支持，

可用于分组操作、数据缓冲、突发传输(burst 

transmissions)、数据加密、数据认证、空通道

估测(clear channel assessment)、链路质量指示

及分组定时信息。上述特性降低了主控控制器的

负载。

主要特点

顶尖水准的噪声抑制性能，可实现最低至48 

dB的相邻通道抑制

卓越的链路预算(103 dB)

扩展的温度范围 (–40ºC至+125ºC)

广阔的IEEE 802.15.4 MAC硬件支持

CC2420 接口兼容模式

AES-128 安全模块

利益

支持2.4 GHz ISM频带的工业应用

卓越的Bluetooth®及WiFi共存性

硬件提供对微处理器负载降低(offload)的支持

应用

工业监测及控制

居家及楼宇自动化

低功耗无线传感器网络

机顶盒及远程控制

开发工具

CC2520DK开发套件

•

•

•

•

•

•

•

•

•

•

•

•

•

•

The CC2520 is TI's second generation   
ZigBee/IEEE 802.15.4 RF transceiver for 
the 2.4 GHz unlicensed ISM band. This chip 
enables industrial-grade applications by 
offering state-of-the-art noise immunity, 
excellent link budget, operation up to 125ºC
and low-voltage operation.

In addition, the CC2520 provides extensive 
hardware support for packet handling, data 
buffering, burst transmissions, data 
encryption, data authentication, clear channel 
assessment, link quality indication and packet 
timing information. These features reduce the 
load on the host controller.

Key Features
State-of-the-art noise immunity with 
mininum 48 dB adjacent channel rejection

Excellent link budget (103 dB)

ºC to +125ºC)

Extensive IEEE 802.15.4 MAC hardware 
support

CC2420 interface compatibility mode

AES-128 security module

Benefits
Enables industrial applications in the 
2.4 GHz ISM band 

Excellent co-existence with Bluetooth®

and WiFi 

Hardware support offloads MCU

Applications
Industrial monitoring and control

Home and building automation

Low-power wireless sensor networks

Set-top boxes and remote controls

Development Tools

RF Transceiver for IEEE802.15.4/ZigBee
CC2520

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/cc2520

General Characteristics
Parameter Min  Typ Max Unit
Operating Conditions
Frequency range 2394 2483.5 2507 MHz
Data rate — 250 — kBaud
Operating voltage 1.8 — 3.6 V
Operating temperature –40 — 125 ºC
Output power –18 — 5 dBm
RX Mode
Receiver sensitivity — –98 — dBm
Adjacent channel rejection, +5 MHz — 49 — dB
Adjacent channel rejection, –5 MHz — 49 — dB
Adjacent channel rejection, +10 MHz — 54 — dB
Adjacent channel rejection, –10 MHz — 54 — dB
Current Consumption    
Current consumption, RX — 22 — mA
Current consumption, TX, +5 dBm — 33 — mA
Current consumption, TX, 0 dBm — 25 — mA

Application Circuit Diagram
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ZigBee ®

CC2480
ZigBee®处理器

CC2480

敬请访问www.ti.com/sc/device/cc2480，以获取样片、数据表、评估板及应用手册。

CC2480是经济高效且易于使用的2.4GHz射频

ZigBee前端。对于已优先选择了微控制器而又想

添加ZigBee功能的应用开发人员而言，他们无须

再涉足一整套ZigBee栈的复杂学习过程，该器件

将是理想的选择。

ZigBee处理器通过SPI或UART命令接口实现与

主控处理器的通信。主控处理器则采用一套简单

易用的协议来实现与ZigBee处理器的会话。

主要特点

易于使用的ZigBee处理器

集成2.4 GHz、IEEE 802.15.4兼容型无线电设

备

集成ZigBee 2006兼容栈

支持TI的Z-Stack™及SimpleAPI

具有卓越的无线电性能

低功耗，仅需极少量的外部元件

RoHS兼容型7x7 mm QLP-48封装

利益

缩短产品面市时间

降低开发成本

支持系统划分：ZigBee处理器处理所有网络相

关的任务，而主控微处理器则集中处理应用

轻松的实现与现存系统的整合

缩短开发时间

具有良好的Bluetooth®及WiFi共存性

仅需极少量的外部元件

•

•

•

•

•

•

•

•

•

•

○

○

•

•

应用

居家及楼宇自动化

工业监测及控制

传感器网络

智能玩具

消费电子产品

•

•

•

•

•

开发工具

eZ430-RFZACC06•
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Ultra-Low Power Protocol/Application Microcontroller
MSP430F241x/261x

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/msp430f2xx-pr

ZigBee®

MSP430F241x/261x

24

The MSP430F2xx is the latest generation of 
ultra-low power MCUs from TI with twice 
the battery life and processing power along 
with 2-8X the memory of the previous 
MSP430 generation.  

With a high level of analog integration   
and performance and several support tools, 
the F2xx generation eases and speeds 
development.  The F241x and F261x families 
can implement a full ZigBee coordinator or 
end-device stack while using less than   
50% of the Flash or RAM.  

Key Features

Ultra-low power consumption

° Active mode: 365 µ

° Standby mode: 0.5 µA

° Off mode (with RAM retention): 0.1 µA

Wake-up from standby in less than 1 µs

Increased processing speed of 16 MHz 

ZigBee stack implemented with less than 
50% of Flash/RAM

High performance integrated 12-bit ADC 
and DAC

Benefits
Extends battery life for wireless 
applications

Increased MIPS support both protocol and 
application processing

Analog signal chain integration lowers PCB 
space requirements

Application Circuit Diagram

Device
General Characteristics

MSP430F2419 120 4096 48/64 3

SR
A

M
 (B

)

I/O 16
-B

it 
Ti

m
er

s 
A

16
-B

it 
Ti

m
er

s 
B

W
at

ch
do

g
B

O
R 

Re
se

t
SV

S
U

SC
I C

b 
A

Pr
og

ra
m

 (K
B

)

U
SC

I C
b 

B

D
M

A
M

PY
Co

m
p_

A
+

Te
m

p 
Se

ns
or

A
D

C
Ch

/R
es

A
dd

iti
on

al
Fe

at
ur

es

Packages

Low-Power RF Guide Texas Instruments   2Q 2008

Applications
Remote data logging

Home/industrial automation and control

Low-power wireless sensing

Automatic meter reading

Development Tools
MSP-FET430U80
MSP-FET430U64
EZ430-RF2500

CC2520 LC
Network

MSP430F2418

CPU

116 KB
Flash

8 KB
RAM

USCI

I/O
SPI

SPI

GDO

26 MHz

ElectricMeter
Gas Meter

Water Meter

AMR ZigBee Module

NEW

ZigBee ®

CCZACC06A1

敬请访问www.ti.com/sc/device/msp430f2xx-pr，以获取样片、数据表、评估板及应用手册。

CC2520是TI的第二代ZigBee/IEEE 802.15.4射频

收发机，用于2.4 GHz的免执照 ISM频带。该芯

片具有顶尖水准的噪声抑制能力、卓越的链路预

算能力、最高 125ºC的运转温度及低电压运转能

力，可用于支持工业级的应用。

此外，CC2520还提供了广阔的硬件支持，

可用于分组操作、数据缓冲、突发传输(burst 

transmissions)、数据加密、数据认证、空通道

估测(clear channel assessment)、链路质量指示

及分组定时信息。上述特性降低了主控控制器的

负载。

主要特点

顶尖水准的噪声抑制性能，可实现最低至48 

dB的相邻通道抑制

卓越的链路预算(103 dB)

扩展的温度范围 (–40ºC至+125ºC)

广阔的IEEE 802.15.4 MAC硬件支持

CC2420 接口兼容模式

AES-128 安全模块

利益

支持2.4 GHz ISM频带的工业应用

卓越的Bluetooth®及WiFi共存性

硬件提供对微处理器负载降低(offload)的支持

应用

工业监测及控制

居家及楼宇自动化

低功耗无线传感器网络

机顶盒及远程控制

开发工具

CC2520DK开发套件

•

•

•

•

•

•

•

•

•

•

•

•

•

•

应用电路示意图

基本特性

Ultra-Low Power Protocol/Application Microcontroller
MSP430F241x/261x

Get samples, datasheets, evaluation modules and application notes at:  www.ti.com/sc/device/msp430f2xx-pr

ZigBee®

MSP430F241x/261x
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The MSP430F2xx is the latest generation of 
ultra-low power MCUs from TI with twice 
the battery life and processing power along 
with 2-8X the memory of the previous 
MSP430 generation.  

With a high level of analog integration   
and performance and several support tools, 
the F2xx generation eases and speeds 
development.  The F241x and F261x families 
can implement a full ZigBee coordinator or 
end-device stack while using less than   
50% of the Flash or RAM.  

Key Features

Ultra-low power consumption

° Active mode: 365 µ

° Standby mode: 0.5 µA

° Off mode (with RAM retention): 0.1 µA

Wake-up from standby in less than 1 µs

Increased processing speed of 16 MHz 

ZigBee stack implemented with less than 
50% of Flash/RAM

High performance integrated 12-bit ADC 
and DAC

Benefits
Extends battery life for wireless 
applications

Increased MIPS support both protocol and 
application processing

Analog signal chain integration lowers PCB 
space requirements

Application Circuit Diagram

Device
General Characteristics
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Applications
Remote data logging

Home/industrial automation and control

Low-power wireless sensing

Automatic meter reading

Development Tools
MSP-FET430U80
MSP-FET430U64
EZ430-RF2500

CC2520 LC
Network

MSP430F2418

CPU

116 KB
Flash

8 KB
RAM

USCI

I/O
SPI

SPI

GDO

26 MHz

ElectricMeter
Gas Meter

Water Meter

AMR ZigBee Module

NEW

应用

远程数据记录

居家/工业自动化及控制

低功耗无线感测

自动化仪表读取

•

•

•

•

开发工具

MSP-FET430U80

MSP-FET430U64

EZ430-RF2500

CC2520DK开发套件

eZ430-RFZACC06

•

•

•

•

•

自动仪表读取(AMR) ZigBee模块
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All TI low-power RF devices are supported by 
flexible tools and software. They range from 
entry kits to powerful, full-scale development 
environments depending on where you are in 
the design process. Use the table below to 
identify the right tool for your application.

Development Kit (DK)

contains all the necesary hardware and 
software to evaluate, demonstrate, 
prototype and develop various applications.
Most development kits consist of a 
minimum of two Evaluation Boards* (EB) and 
two Evaluation Module (EM) plug-in boards.

* An Evaluation Board is a complete platform for 
development and testing of both hardware and software. 
It includes ICE, LCD panel, pushbuttons, joystick, LED, 
and connectors for external connections.

Evaluation Module Kit (EMK)

An evaluation module kit includes one or two 
EM boards and antennas. The EMs are add-on
daughter-boards that require an evaluation 
board (EB) for evaluation and development.

Example:

include one USB dongle with a standard 
USB connector that can be plugged directly 
into a PC or another USB host, connections 
for In-Circuit Emulator (ICE) and test pins 
for a few IO devices and an antenna. The 
USB dongles require an ICE board like the 
SmartRF04EB for software download 
and development.

Getting Started with Low-Power 
RF and MSP430
TI's portfolio of low-power RF devices and 
MSP430 MCUs are an ideal fit for low-power 
wireless networks. The MSP430 product line 
offers the unique combination of ultra-low 
power consumption and power-saving 
mechanisms, along with a high-performance, 
16-bit CPU and integrated analog. Together, 
TI’s low-power RF and MSP430 products help 
wireless designers achieve low power 
consumption, long range and reliable 
performance at a competitive price.   

Tools Overview
Development ZigBee® Evaluation Software MSP430

Part Name Kit (DK) Development Kit (ZDK) Module Kit (EMK) Stack Development Tool
CC1000 — — — —

CC1021 See CC1020 — See CC1020 — —

The low-power RF ICs communicate with the 
MCU via SPI, making interconnection with an 
MSP430 particularly easy by using one of its 
many serial interfaces: USI, USART or USCI.

When starting to develop with MSP430 and 
low-power RF devices, we recommend the 
following set-ups:

Proprietary Set-Up

2 x MSP-EXP430FG4618 experimenter 
boards

1 x CC1101 or CC2500 Evaluation Module 

IDE (IAR Workbench or Code Composer 

free download)

1 x MSP-FET430UIF or equivalent MSP430 
programming and debugging interface

MSP430 Code Library for low-power 
RF devices and other software resources

* The CC1111 dongle only provided for 868/915 MHz
All CC1xxx are for sub-1 GHz, and unless noted, the development kits are provided for both 433 MHz and 868/915 MHz.
All CC2xxx are for 2.4 GHz

Resources

Development Tools

25
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工具概览
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It includes ICE, LCD panel, pushbuttons, joystick, LED, 
and connectors for external connections.

Evaluation Module Kit (EMK)

An evaluation module kit includes one or two 
EM boards and antennas. The EMs are add-on
daughter-boards that require an evaluation 
board (EB) for evaluation and development.

Example:

include one USB dongle with a standard 
USB connector that can be plugged directly 
into a PC or another USB host, connections 
for In-Circuit Emulator (ICE) and test pins 
for a few IO devices and an antenna. The 
USB dongles require an ICE board like the 
SmartRF04EB for software download 
and development.

Getting Started with Low-Power 
RF and MSP430
TI's portfolio of low-power RF devices and 
MSP430 MCUs are an ideal fit for low-power 
wireless networks. The MSP430 product line 
offers the unique combination of ultra-low 
power consumption and power-saving 
mechanisms, along with a high-performance, 
16-bit CPU and integrated analog. Together, 
TI’s low-power RF and MSP430 products help 
wireless designers achieve low power 
consumption, long range and reliable 
performance at a competitive price.   

Tools Overview
Development ZigBee® Evaluation Software MSP430

Part Name Kit (DK) Development Kit (ZDK) Module Kit (EMK) Stack Development Tool
CC1000 — — — —

CC1021 See CC1020 — See CC1020 — —

The low-power RF ICs communicate with the 
MCU via SPI, making interconnection with an 
MSP430 particularly easy by using one of its 
many serial interfaces: USI, USART or USCI.

When starting to develop with MSP430 and 
low-power RF devices, we recommend the 
following set-ups:

Proprietary Set-Up

2 x MSP-EXP430FG4618 experimenter 
boards

1 x CC1101 or CC2500 Evaluation Module 

IDE (IAR Workbench or Code Composer 

free download)

1 x MSP-FET430UIF or equivalent MSP430 
programming and debugging interface

MSP430 Code Library for low-power 
RF devices and other software resources

* The CC1111 dongle only provided for 868/915 MHz
All CC1xxx are for sub-1 GHz, and unless noted, the development kits are provided for both 433 MHz and 868/915 MHz.
All CC2xxx are for 2.4 GHz
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All TI low-power RF devices are supported by 
flexible tools and software. They range from 
entry kits to powerful, full-scale development 
environments depending on where you are in 
the design process. Use the table below to 
identify the right tool for your application.

Development Kit (DK)

contains all the necesary hardware and 
software to evaluate, demonstrate, 
prototype and develop various applications.
Most development kits consist of a 
minimum of two Evaluation Boards* (EB) and 
two Evaluation Module (EM) plug-in boards.

* An Evaluation Board is a complete platform for 
development and testing of both hardware and software. 
It includes ICE, LCD panel, pushbuttons, joystick, LED, 
and connectors for external connections.

Evaluation Module Kit (EMK)

An evaluation module kit includes one or two 
EM boards and antennas. The EMs are add-on
daughter-boards that require an evaluation 
board (EB) for evaluation and development.

Example:

include one USB dongle with a standard 
USB connector that can be plugged directly 
into a PC or another USB host, connections 
for In-Circuit Emulator (ICE) and test pins 
for a few IO devices and an antenna. The 
USB dongles require an ICE board like the 
SmartRF04EB for software download 
and development.

Getting Started with Low-Power 
RF and MSP430
TI's portfolio of low-power RF devices and 
MSP430 MCUs are an ideal fit for low-power 
wireless networks. The MSP430 product line 
offers the unique combination of ultra-low 
power consumption and power-saving 
mechanisms, along with a high-performance, 
16-bit CPU and integrated analog. Together, 
TI’s low-power RF and MSP430 products help 
wireless designers achieve low power 
consumption, long range and reliable 
performance at a competitive price.   

Tools Overview
Development ZigBee® Evaluation Software MSP430

Part Name Kit (DK) Development Kit (ZDK) Module Kit (EMK) Stack Development Tool
CC1000 — — — —

CC1021 See CC1020 — See CC1020 — —

The low-power RF ICs communicate with the 
MCU via SPI, making interconnection with an 
MSP430 particularly easy by using one of its 
many serial interfaces: USI, USART or USCI.

When starting to develop with MSP430 and 
low-power RF devices, we recommend the 
following set-ups:

Proprietary Set-Up

2 x MSP-EXP430FG4618 experimenter 
boards

1 x CC1101 or CC2500 Evaluation Module 

IDE (IAR Workbench or Code Composer 

free download)

1 x MSP-FET430UIF or equivalent MSP430 
programming and debugging interface

MSP430 Code Library for low-power 
RF devices and other software resources

* The CC1111 dongle only provided for 868/915 MHz
All CC1xxx are for sub-1 GHz, and unless noted, the development kits are provided for both 433 MHz and 868/915 MHz.
All CC2xxx are for 2.4 GHz
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我们针对TI所有的低功耗射频设备都提供了灵活

的工具及软件的支持，其范围从入门级的套件直

至强大的、功能齐备的开发环境，可根据您在设

计流程中的定位来进行选择。您可以通过下方的

表格来确定最适合于您的设计的工具。

开发套件(DK)

DK是完整的开发环境，包含了所有必须的硬件

及软件，可用于评估、论证、原型建模及开发不

同的应用。绝大多数大的开发套件的最小化组成

均包括了两块评估板* (EB)及两块评估模块(EM)

插件板。

* 评估板是一个针对于硬件和软件的开发及测试的完

备平台。其组成包括了在线仿真器(ICE)、LCD面板、

按钮、操纵杆、LED以及用于外部连接的连接器。

评估板套件(EMK)

评估板套件包括了一或两块评估模块(EM)板及天

线。EM是附加的子板，还需要一块评估板(EB)

以实现评估及开发。

示例如下：

针对USB片上系统设备的评估模块套件包含了

一个带标准 USB 连接器的USB 软件狗，可直

接插入至PC或其他USB 主机，实现在线仿真器

(ICE)及测试引脚的连接，以用于少量的量输入

/输出设备及单根天线。USB 软件狗需要一块诸

如SmartRF04EB的ICE 板来实现软件的下载及开

发。

低功耗射频及MSP430 入门

TI的低功耗射频设备及MSP430微控制器核心的

产品组合可理想地适用于低功耗的无线网络。

MSP430的产品线提供了超低功耗及功耗节省机

制、以及高性能的16位CPU及集成模拟设备的独

特组合。同时，TI的低功耗射频及MSP430产品

还有助于无线设计人员以一个极具竞争力的价格

实现低功耗、大范围以及可靠的性能。

低功耗射频集成电路可通过SPI 接口实现与微控制

器核心的通信，使得可采用下列的诸多串行接口

之一：USI、USART或USCI，极为轻松的实现与

MSP430的连接。在使用MSP430及低功耗射频设

备进行开发的入门阶段，我们推荐以下配置：

专有的配置

2 x MSP-EXP430FG4618实验板

1 x CC1101或者CC2500评估板套件(EMK)

（包括了两块电路板）

集成开发环境（可免费下载 IAR Workbench

或限定版 Code Composer Studio™ IDE 2.0）

1 x MSP-FET430UIF或同等的MSP430编程及

调试接口

针对低功耗射频器件的MSP430代码库及其他

软件资源

CC2520DK开发套件

•

•

•

•

•

•

* CC1111 软件狗仅可支持868/915 MHz。 
如非特别标注，所有的CC1xxx 器件均为低于1 GHz，其开发套件可同时支持433 MHz以及868/915 MHz。 
所有的CC2xxx 器件均为2.4 GHz。
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ZigBee® Set-Up 
Option 1:

Experimenter Board

Option 2:

eZ430-RF2500 Set-Up 
Complete wireless development tool for the 
CC2500 transceiver and MSP430 MCU

All hardware and software required to 
develop an entire wireless project in a 
convenient USB stick

IDE (IAR Workbench or CODE Composer 
Essentials IDE have limited versions for 
free download)

USB-powered emulator to program and 

Hardware and Software Resources
Part Number Description Web Link

MSP-EXP430FG4618 The MSP430FG4618/F2013 Experimenter Board together with low-power RF EMKs are an ideal 
platform for beginning development with these devices. The Experimenter Board features 
selected MSP430 devices, plug-in header for Low-Power RF evaluation modules and additional 
hardware components for easy system evaluation and prototyping. Pin compatible with CC1100, 
CC1101, CC2500 and CC2420

www.ti.com/msp430wireless

Low-Power RF EMKs Low-Power RF Evaluation Module Kits (EMKs) are designed to enable easy evaluation of 
products, allow for RF measurements and the development of a prototype

www.ti.com/lprf

MSP430 Code Library 
for Low-Power 
RF Devices

Code library providing functions to facilitate the interfacing of an MSP430 device to 
CC1101/CC2500 devices

Free download: 
www.ti.com/ccmsplib

TIMAC IEEE802.15.4 
MAC Software

IEEE802.15.4 Medium Access control (MAC) software stack for CC2420, CC2430 and 

CC2520 + MSP430
®

Protocol Stack
Z-Stack is compliant with the ZigBee 2006 specification and supports multiple platforms 
including the CC2430, CC2520 and MSP430. With the new SimpleAPI feature, designing with 
ZigBee has become easier than ever.

Free download: 

www.ti.com/timac

Free download: 
www.ti.com/z-stack

eZ430-RF2500 Complete Wireless Development tool for the MSP430 and CC2500 in a convenient USB stick www.ti.com/ez430-rf

eZ430-RF2500 Wireless Development Tool

debug your application in-system and two 
2.4 GHz wireless target boards featuring 
MSP430F2274 MCUs

Battery expansion board and AAA batteries

Go to www.ti-estore.com to 
purchase your eZ430-RF2500 tool.

Start designing today with the world's 
smallest wireless development tool!

Resources

Development Tools
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ZigBee® Set-Up 
Option 1:

Experimenter Board

Option 2:

eZ430-RF2500 Set-Up 
Complete wireless development tool for the 
CC2500 transceiver and MSP430 MCU

All hardware and software required to 
develop an entire wireless project in a 
convenient USB stick

IDE (IAR Workbench or CODE Composer 
Essentials IDE have limited versions for 
free download)

USB-powered emulator to program and 

Hardware and Software Resources
Part Number Description Web Link

MSP-EXP430FG4618 The MSP430FG4618/F2013 Experimenter Board together with low-power RF EMKs are an ideal 
platform for beginning development with these devices. The Experimenter Board features 
selected MSP430 devices, plug-in header for Low-Power RF evaluation modules and additional 
hardware components for easy system evaluation and prototyping. Pin compatible with CC1100, 
CC1101, CC2500 and CC2420

www.ti.com/msp430wireless

Low-Power RF EMKs Low-Power RF Evaluation Module Kits (EMKs) are designed to enable easy evaluation of 
products, allow for RF measurements and the development of a prototype

www.ti.com/lprf

MSP430 Code Library 
for Low-Power 
RF Devices

Code library providing functions to facilitate the interfacing of an MSP430 device to 
CC1101/CC2500 devices

Free download: 
www.ti.com/ccmsplib

TIMAC IEEE802.15.4 
MAC Software

IEEE802.15.4 Medium Access control (MAC) software stack for CC2420, CC2430 and 

CC2520 + MSP430
®

Protocol Stack
Z-Stack is compliant with the ZigBee 2006 specification and supports multiple platforms 
including the CC2430, CC2520 and MSP430. With the new SimpleAPI feature, designing with 
ZigBee has become easier than ever.

Free download: 

www.ti.com/timac

Free download: 
www.ti.com/z-stack

eZ430-RF2500 Complete Wireless Development tool for the MSP430 and CC2500 in a convenient USB stick www.ti.com/ez430-rf

eZ430-RF2500 Wireless Development Tool

debug your application in-system and two 
2.4 GHz wireless target boards featuring 
MSP430F2274 MCUs

Battery expansion board and AAA batteries

Go to www.ti-estore.com to 
purchase your eZ430-RF2500 tool.

Start designing today with the world's 
smallest wireless development tool!

Resources

Development Tools
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ZigBee® 配置

选项1：

1 x CC2420EMK

2 x MSP430FG4618/F2013实验板

1 x编程器 (MSP-FET43OUIF)

ZigBee栈：Z-Stack™（提供免费下载）

选项2：

 eZ430-RFZACC06

•

•

•

•

•

eZ430-RF2500 配置

针对CC2500收发机及MSP430微控制器核心

的完备无线开发工具

在一根便捷的USB 棒内容纳了开发完整的无

线工程所需的全部硬件及软件

集成开发环境（可免费下载 IAR Workbench

或限定版 Code Composer Studio™ IDE）

USB供电的评估板（可用于在线编程并调试

您的应用）及两块 2.4 GHz无线目标板（具有

MSP430F2274微控制器核心）

•

•

•

•

电池扩展板及AAA电池

运行SimpliciTI™网络协议

访问www.ti-estore.com并购买属于您的

eZ430-RF2500工具

马上开始采用世界上最小的无线开发工具进行设

计吧！

•

•

•

eZ430-RF2500无线开发工具

硬件及软件资源
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In addition to the comprehensive hardware 
portfolio, TI also provides supporting software 
ranging from simple application examples to 
the ZigBee Z-Stack .

SimpliciTI™ Network Protocol 
www.ti.com/simpliciti

SimpliciTI is a simple low-power RF network 
protocol aimed at small (<256 nodes) RF 
networks. Such networks typically contain 
battery-operated devices, which require long 
battery life, low data rate and low duty cycle.
They usually have a limited number of nodes 
talking directly to each other or through an 
access point or a range extender. Access 
points and range extenders are not required, 
but provide extra functionality such as storing 
and forwarding messages. With SimpliciTI 
the MCU resource requirements are minimal 
which results in a low system cost.

SimpliciTI was designed for easy 
implementation and deployment 
out-of-the-box on several TI RF platforms 
such as the MSP430 family of low-power 
MCUs and the CC11xx/CC25xx transceivers 
and SoCs.

TIMAC – IEEE 802.15.4 Medium 
Access Control Software Stack
www.ti.com/timac

TIMAC is ideal when you need a wireless 
point-to-point or point-to-multipoint solution 
based on a standard (e.g. multiple sensors 
reporting directly to a master).

TIMAC is:

battery-powered and/or mains powered 
nodes

Support for acknowledgement and 
retransmission 

Suitable for applications with low 
data-rate requirements (about 100 kBps 
effective data rate) 

Support for IEEE 802.15.4-2003 

Support for IEEE 802.15.4-2006 

Multiple platforms 

Easy application development

Easy porting 

TIMAC is distributed as object code free 
of charge. There are no royalties for 
using TIMAC.

Z-Stack - ZigBee Protocol Stack
www.ti.com/z-stack

In December 2006, TI's ZigBee stack, Z-Stack, 
was one of the first ZigBee stacks to be 
certified for the ZigBee 2006 specification.
The certification ensures that products 
developed on this platform will be fully 
interoperable with other platforms that have 
been ZigBee 2006 certified.

Z-Stack supports multiple platforms including 
the CC2430 System-on-Chip, CC2431 
System-on-Chip with location engine and 
CC2420 + MSP430 platform.

SimpleAPI

SimpleAPI was introduced with Z-Stack 
version 1.4.2 and drastically simplifies the 
development of ZigBee applications.

It has only 10 function calls targeted toward 
network formation, binding, sending and 
receiving data.

In addition, stack configuration can be done 

pre-compiled values in code. Configuration 
can be done using a PC-based tool or by an 
external microcontroller.

Software Resources

Name Description Web Link

Protocol
SimpliciTI is a simple low-power RF network protocol aimed at small RF networks www.ti.com/simpliciti

TIMAC IEEE 802.15.4 Medium Access Control Software Stack www.ti.com/simpliciti

ZigBee® Protocol Stack www.ti.com/z-stack

MSP430 Code Library for 
Low-Power RF

The code library provides functions to facilitate the interfacing of an MSP430 MCU to 
CC1100/2500 RF IC

www.ti.com/ccmsplib

SmartRF Studio SmartRF® Studio is a Windows application made to evaluate and configure the RF ICs www.ti.com/smartrf

Packet Sniffer The packet sniffer enables the developer to monitor the packages sent over the air. It is a very 
useful tool that can be used both for SimpliciTI, IEEE 802.15.4, and ZigBee applications

www.ti.com/packetsniffer

Flash Programmer The flash programmer is used to program TI’s SoC solutions See tool folder of your 
preferred SoC part

Example Libraries The example libraries include the most basic functionality needed to establish a link between 
two devices

USB Libraries USB interface libraries for devices with built-in USB interface (CC2511, CC1111)

See tool folder of your 
preferred SoC part

See tool folder of your 
preferred SoC part

Resources

Software
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软件

除了全面的硬件产品组合之外，TI还提供了支持

软件，其范围从最简单的应用示例直至ZigBee 

Z-Stack™。

SimpliciTI™网络协议

www.ti.com/simpliciti

SimpliciTI是针对小型（小于256个节点）射频网

络的、简单的低功耗射频网络协议。此类网络

典型地包括了电池驱动设备——需要长电池寿

命、低数据率及低责任周期。此类网络往往具有

有限数量的节点，彼此之间可直接会话，也可通

过接入点(access point)或一个范围扩展器实现

会话。接入点及范围扩展器不是必不可少的，

但能提供额外的功能，诸如存储及发送消息。

通过SimpliciTI 可实现对微控制器资源需求的最

小化，从而降低了系统成本。SimpliciTI设计用

于轻松的实现并部署若干个开箱即用(out of the 

box)的TI射频平台，诸如MSP430系列低功耗微

控制器以及CC11xx/CC25xx收发机和片上系统。

TIMAC – IEEE 802.15.4 媒介访问控制 
软件栈

www.ti.com/timac

当您需要一个基于标准的无线点对点或单点至

多点解决方案时（例如多传感器直接向主机汇

报），TIMAC是您理想的选择。

TIMAC 具有以下特点：

标准化的无线协议，用于电池供电及/或交流

源供电的节点

支持确认 ( a ck n o w l e d g e m e n t )及重发

(retransmission)

适用于对数据率需求不高的应用（有效数据

率约100 kBps）

支持IEEE 802.15.4-2003

支持IEEE 802.15.4-2006

多平台

使应用开发更为轻松

使移植(porting)过程更为轻松

TIMAC是作为免费的项目代码而发布的。使用

TIMAC无须支付任何版税。

•

•

•

•

•

•

•

•

Z-Stack - ZigBee协议栈

www.ti.com/z-stack

在2006年12月，TI的ZigBee栈——Z-Stack，成

为了首批通过ZigBee 2006规范认证的ZigBee栈

之一。认证确保了在此平台上所开发的产品可实

现与其他ZigBee 2006认证平台的完全共用。

Z-Stack支持多个平台，包括了CC2430片上系

统、带定位引擎的CC2431片上系统以及CC2420 

+ MSP430的平台。

SimpleAPI

SimpleAPI是与Z-Stack 1.4.2版一同引入的，极

大的简化了ZigBee应用的开发。

SimpleAPI仅具有10个用于网络成形、捆绑、发

送并接收数据的功能调用命令。

此外，栈的配置可通过设定非易失性存储器

(NVRAM)的参数来完成，无须在代码中预先编

译数值。配置可采用基于PC的工具或通过外部

的微控制器实现。

软件资源
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To access any of the following application and design notes, type the URL: www-s.ti.com/sc/techlit/litnumber and replace the lit number 
with the number in the Lit Number column below.

Application Notes Title Literature

  Number

AN001 - SRD Regulations for License Free Transceiver Operation swra090

AN002 - Optimizing CC400/CC900/CC1000 for Low LO Leakage swra089

AN003 - SRD Antennas swra088

AN009 - CC1000 Micro Controller Interfacing swra082

AN011 - Programming CC1000 Frequency for Best Sensitivity swra080

AN014 - Frequency Hopping Systems swra077

AN015 - RF Modem Reference Design swra076

AN017 - Low Power SystemsUsing the CC1010 swra074

AN018 - CC1000 Debugging Hints swra073

AN019 - Crystal Oscillator Issues for CC1000 and CC1010 swra072

AN022 - CC1020 Crystal Frequency Selection swra070

AN023 - CC1020 MCU Interfacing swra069

AN024 - requency Hopping Protocol swra068

AN025 - CC1020 RF MODEM swra067

AN026 - Wireless Audio swra066

AN027 - Temperature Compensation swra065

AN028 - Improved LC Filter swra064

AN029 - CC1020/CC1021 Automatic Frequency Control (AFC) swra063

AN030 - CC1020/1021 Received Signal Strength Indicator swra062

AN031 - Mono Audio Link swra061

AN032 - 2.4 GHz Regulations swra060

AN033 - Porting of RF Blinking LED Software Example to CC2420 - MSP430 swra059

AN035 - CC2400 FIFO Usage swra058

AN036 - CC1020 1021 Spurious Emission swra057

AN037 - CC2420 with External PA (Rev. B) swra056

AN039 - Using CC1100/CC1150 in European 433/868 MHz Bands swra054

AN40 - Folded Dipole Antenna for CC2400, CC2420 and CC2430 swra093

AN41 - CC2420 Coexistence swra094

AN042 - CC2431 Location Engine swra095

AN043 - 2.4 GHz PCB Antenna for USB Dongle (Rev. A) swra117

AN045 - Z-Tool swra119

AN047 - CC1100 CC2500 Wake on Radio swra126

AN048 - 2.4GHz Antenna (Rev. A) swra092

AN049 - Software for CC1100/CC2500 and MSP430 swra141

AN50 - Using the CC1101 in the European 868MHz SRD Band swra146

AN053 - Measuring Power Consumption with CC2430 & Z-Stack swra144

AN054 - Anaren Balun Optimized for CC2420 swra155

AN055 - Anaren Balun Optimized for CC2430 swra156

Design Notes Title Literature

  Number

DN001 - Antenna Measurement with Network Analyzer swra096

DN002 - Practical Sensitivity Testing swra097

DN003 - Implementation of Microstrip Balun for CC2420 and CC243x swra098

DN006 - CC11XX Settings for FCC 15.247 Solutions swra123

DN007 - 2.4 GHz Inverted F antenna swra120

DN008 - 868 and 915 MHz PCB Antenna swru121

DN009 - Upgrading from CC1100 to CC1101 swra145

DN010 - Close-In Reception with CC1101 swra147

DN011 - RF Module Testing Using SmartRF Studio swra149

DN012 - Programming Output Power on CC1100 and CC1150 swra150

DN013  Programming Output Power on CC1101 swra151

DN014 - Programming Output Power on CC2500 and CC2550 swra152

DN015 - Permanent Frequency Offset Compensation swra159

DN016 - Compact Antenna Solution for 868/915 MHz swra160

DNO17 - CC11xx 868/915MHz RF Matching S-Parameters swra168

DNO18 - Range Measurements in an Open Field Environment swra169

NNO19 - Practical Range Measurements swra170

DNO20 - Programming Output Power on CC2430x swra171

DN100 - Executing program Code From Ram swra099

DN102 - SoC Temperature Sensor swra101

DN103 - Optimizing Current Consumption in TX and RX swra102

DN104 - Memory and Register Content After Reset swra103

DN105 - Upgrade from CC2510/11 Preview to Released Part swra153

DN106 - Power Modes in CC111xFx, CC243xFx, and CC251xFx swra162

DN200 - Using Constants in Code with Z-Stack swra104

DN201 - Using the Direct Join Request Feature in Z-Stack swru124

DN300 - SmartRF04EB Troubleshooting swra105

DN301 - Code export from SmartRF Studio swra106

DN303 - Cleanup of Installed PC Tools swra108

DN400 - Interfacing CC1100-CC2500 to the MSP430 swra116

DN401 - Interfacing CC1020/21 to the MSP430 swra115

DN402 - Simple Audio Loopback Using CC251X swra138

DN500 - Packet Transmission Basics swra109

DN501 - PATABLE Access swra110

DN502 - CRC Implementation swra111

DN503 - SPI Access swra112

DN504 - FEC Implementation swra113

DN505 - RSSI Interpretation and Timing swra114

DN506 - GDO Pin Usage swra121

Resources

Low-Power RF Technical Literature
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低功耗射频技术文献

如需获取下列任意应用及设计手册，敬请访问www-s.ti.com/sc/techlit/litnumber，其中后缀的“litnumber”请使用下方表格Lit Number 一栏中的文

档编号替换。
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The TI Low-Power RF Developer Network is 
a worldwide community of respected, 
experienced, and well established companies 
servicing the Low-Power RF market in the 
sub-1 GHz and 2.4 GHz ISM frequency bands.

This network consists of recommended 
companies, RF consultants and independent 
design houses that provide scalable projects 
from antenna circuit-board layout to turnkey 
system design and FCC or ETSI compliance 
testing.

Benefits Include:

and experience with the TI low-power 
RF product portfolio

design services

solutions

troubleshooting RF systems

manufacturing

RF development partners

To find a suitable partner for your design and 
test project go to:

www.ti.com/lprfnetwork

Are you interested in becoming a 
TI development partner? 
Send an email to:
m.grazier@ti.com for more information.

Resources

Low-Power RF Developer Network
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低功耗射频开发者网络

TI的低功耗射频开发者网络是在世界范围内都具

有名望的、资深的且实力雄厚的公司企业联合

体，为低于1 GHz及2.4 GHz ISM频带的低功耗

射频市场提供服务。该网络包括了值得推荐的公

司、射频咨询商以及独立的设计室，可提供具有

升级能力的工程服务——从天线电路板布线到总

承包式(turn-key)的系统设计乃至FCC或ETSI兼容

测试。

利益包括：

加快从设计至投产的进度表，并可体验 TI的低

功耗射频产品组合

射频电路、低功耗射频及ZigBee设计服务

低功耗射频及ZigBee模块化解决方案

开发工具，可用于射频系统的测试及故障修

理

射频认证服务及射频电路生产

在线搜索工具，用于决定适合的射频开发合

作伙伴

•

•

•

•

•

•

如需搜索适合您的设计及测试项目的合作伙伴，

敬请访问www.ti.com/lprfnetwork

您对成为TI的开发合作伙伴感兴趣吗？

发送电子邮件至m.grazier@ti.com，您将获得

更多信息
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Product Comparison Guide Below 1 GHz
Features/Product CC1000 CC1050 CC1010 CC1020 CC1070 CC1021 CC1101 CC1150 CC1110 CC1111
Product type Transceiver Transmitter SoC Transceiver Transmitter Transceiver Transceiver Transmitter SoC SoC
Programmable frequency, MHz 300 – 1000 300 – 1000 300 – 1000 402 – 470 402 – 470 402 – 470 300 – 348 300 – 348 300 – 348 300 – 348

804 – 940 804 – 940 804 – 940 387 – 464 400 – 464 391 – 464 391 – 464
779 – 928 800 – 928 782 – 928 782 – 928

Supply voltage 2.1 – 3.6 V 2.1 – 3.6 V 2.7 – 3.6 V 2.3 – 3.6 V 2.3 – 3.6 V 2.1 – 3.6 V 1.8 – 3.6 V 1.8 – 3.6 V 2.0 – 3.6 V 3.0 – 3.6 V
Current consumption (RX) 7.4 mA NA 23.9* mA 19.9/19.9 mA NA 19.9/19.9 mA 15.0 mA — 17 mA 17 mA
0 dBm (TX) 10.4 mA 9.1 mA 25.2* mA 16.2/20.5 mA 17.9/20.5 mA 16.2/20.5 mA 14.7 mA 14.5/15.9 mA 31 mA 31 mA
FSK data rate (max) 76.8 kbps 76.8 kbps 76.8 kbps 153.6 kbps 153.6 153.6 kbps 500 kbps 500 kbps 500 kbps 500 kbps
Modulation format FSK/OOK FSK/OOK FSK/OOK FSK/OOK/ FSK/GFSK/ FSK/GFSK/ FSK/GFSK/ FSK/GFSK/ FSK/GFSK/ FSK/GFSK/

GFSK OOK OOK MSK/OOK/ASK  MSK/OOK/ASK MSK/OOK/ASK MSK/OOK/ASK
Receiver sensitivity (FSK) –110 dBm — –107 dBm –118 dBm NA –109 dBm –111 dBm — –110 dBm –110 dBm
Programmable output power –-20 to 10 dBm –20 to 12 dBm –20 to 10 dBm –20 to 10 dBm –20 to 10 dBm –20 to 10 dBm –30 to 10 dBm –30 to 10 dBm –30 to 10 dBm –30 to 10 dBm
ranging from

Frequency hopping protocols
— — Digital Digital — Digital Digital
— — —
— — —

Antenna connection Single ended Single ended Single ended Single ended Single ended Single ended Differential Differential Differential Differential
Package type TSSOP–28 TSSOP–24 TQFP–64 QFN–32 QFN–20 QFN–32 QLP–20 QLP–16 QLP–36 QLP–36

and FCC CFR 47, part 15
Narrow band (12.5/25 kHz) — — — — — — — —
Integrated MCU — — — — — — —
USB — — — — — — — — —
AES encryption/ — — — — — — —
authentication
Program memory — — 32 kB — — — — — 8/16/32 kB 8/16/32 kB

Flash Flash Flash
Data memory — — 4 kB — — — — — 124 kB 124 kB

SRAM  SRAM SRAM

Resources

Product Selection Tables
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产品选择表

低于1 GHz的产品比较指南
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Product Comparison Guide for 2.4 GHz
Features/Product CC2400 CC2420 CC2520 CC2430 CC2431 CC2550 CC2500 CC2510 CC2511
Product type Transceiver Transceiver Transceiver SoC SoC Transmitter Transceiver SoC SoC
Programmable frequency, 2400 – 2483 2400 – 2483.5 2394-2507 2400 – 2483 2400 – 2483 2400 – 2483 2400 – 2483 2400 – 2483 2400 – 2483
MHz
Frequency resolution 1 MHz 1 MHz 1 MHz 1 MHz 1 MHz 427 Hz 427 Hz 427 Hz 427 Hz
Operating supply voltage 1.6 – 2.0 V 2.1 – 3.6 V 1.8 - 3.8 V 2.0 – 3.6 V 2.0 – 3.6 V 1.8 – 3.6 V 1.8 – 3.6 V 2.0 – 3.6 V 3.0 – 3.6 V
Current consumption (RX) 24.0 mA 19.7 mA 18.5 mA 27 mA 27 mA N/A 12.8 mA 19.8 mA 22 mA
0 dBm (TX) 19 mA 17.4 mA 25.8 mA 24.7 mA 24.7 mA 22.8 mA 21.6 mA 23 mA 23 mA
Data rate (max) 1.0 Mbps 250 kbps 250 kbps 250 kbps 250 kbps 500 kbps 500 kbps 500 kbps 500 kbps
Receiver sensitivity –101 dBm at 10 kbps –94 dBm at –98 dBm –94 dBm at –94 dBm at N/A –89 dBm at –88 dBm at –88 dBm at

BER = 10-3 PER < 1% PER < 1% PER < 1%  250 kbps 250 kbps 250 kbps
85 dBm at 1 Mbps    1% PER 1% PER 1% PER

       –99 dBm at –99 dBm at –98 dBm at
  10 kbps 10 kbps 10 kbps

Programmable output –25 to –25 to –20 to –24 to –24 to –20 to –20 to –30 to –30 to
power ranging from 0 Mbps 0 dBm 5 dBm 0 dBm 0 dBm 1 dBm 1 dBm 1 dBm 1 dBm

RSSI output Digital Digital Digital Digital Digital — Digital Digital Digital
—

Data buffering 32 bytes FIFO 128 bytes TX 128 bytes TX 128 bytes TX 128 bytes TX 64 bytes 64 bytes TX 128 bytes TX 128 bytes TX
128 bytes RX 128 bytes RX 128 bytes RX 128 bytes RX  64 bytes RX 128 bytes RX 128 bytes RX

DMA DMA DMA DMA
—

RF chip interface Differential Differential Differential Differential Differential Differential Differential Differential Differential
Package type QFN–48 QLP–48 QLP–48 QLP–48 QLP–48 QLP–16 QLP–20 QLP–36 QLP–36

7x7 mm 7x7 mm 7x7 mm 7x7 mm 7x7 mm 4x4 mm 4x4 mm 6x6 mm 6x6 mm

FCC CFR 47, part 15 and
ARIB STD-T66
Integrated MCU — — — — —
IEEE 802.15.4 compliant — — — — —
USB — — — — — — — —
AES encryption/ — — —
authentication
Program memory — — — 32/64/128 kB 128 kB Flash — — 32 kB Flash 32 kB Flash

Flash
Data memory — — 768 bytes 4 kB + 4 kB 4 kB + 4 kB — — 4 kB SRAM 4 kB SRAM

SRAM SRAM

Resources

Product Selection Tables
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2.4 GHz的产品比较指南
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Flash-Based F2xx MCU Platform (VCC 1.8 V to 3.6 V), Up to 16 MIPS
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Device

2S = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee® Coordinator, ZE = ZigBee End Device

Resources

Product Selection Tables
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基于闪存的F2xx微控制器平台（VCC从1.8 V至3.6 V），性能高达16 MIPS

2S = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee®协调器, ZE = ZigBee终端设备
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x4
1x

—
—

MSP430F4270 32 256 32 3 — — — — — 56 — — — 5ch, SD16 DAC12 48 DL, RGZ —

MSP430FG4250 16 256 32 3 — — — — — 56 — — — 5ch, SD16 DAC12, (2) OPAMP 48 DL, RGZ —
MSP430FG4260 24 256 32 3 — — — — — 56 — — — 5ch, SD16 DAC12, (2) OPAMP 48 DL, RGZ —

—

8ch, ADC12 — 80 PN, 100 PZ —
8ch, ADC12 — 80 PN, 100 PZ S

MSP430F437 32 1024 48 3 3

MSP430F4371 32 1024 48 3 3 1 — — 128/160 — — slope — 80 PN, 100 PZ S

                (3) OPAMP 113 ZQW ZC, ZE 

                 (3) OPAMP 113 ZQW ZC, ZE

               (3) OPAMP 113 ZQW ZC, ZE

P
ro

g
ra

m
 (

K
B

)

S
R

A
M

 (
B

)

I/
0

16-Bit

Timers

A B S
V

S

U
S

I 1
2 C

/S
P

I

LC
D

 S
eg

m
en

ts

C
h

 A
: 

U
R

T
/L

IN
/1

rD
A

/S
P

I

D
M

A

M
P

Y

C
o

m
p

_A

Package(s) W
ir

el
es

s
P

ro
to

co
l2

F4
2x

FW
42

x
FE

42
x

F4
2x

0
FG

42
x0

F4
3x

F4
3x

1
FG

43
x

F4
4x

C
h

 B
: 

I2 C
/S

P
I

USCI

Flash/ROM-Based F4xx MCU Platform (VCC 1.8 to 3.6 V), Up to 8 MIPS (unless noted1)

(C
) 

R
O

M
  

(F
) 

Fl
as

h

Device Te
m

p
 S

en
so

r

ADC
Ch/Res

Additional
Features

xG
46

1x

2 S = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee® Coordinator, ZE = ZigBee End Device

Resources
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2S = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee®协调器, ZE = ZigBee终端设备
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Flash/ROM-Based F4xx MCU Platform (VCC 1.8 V to 3.6 V), Up to 8 MIPS (unless noted1) (continued)
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1 Up to 16 MIPS
2 S = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee® Coordinator, ZE = ZigBee End Device  

  Project Version Flash/ROM (kB) RAM (kB) Source Code
SimpliciTI 1 AP Data Hub 1.0.3 6 1 http://www.ti.com/simpliciti
TIMAC 802.15.4 2 MSA_MSP430 1.2.1 26 2.3 http://www.ti.com/timac
ZigBee Coordinator 3, 4 SampleApp (used for table) 1.4.3 49 3.9 http://www.ti.com/z-stack
ZigBee End Device 3, 4 SampleApp (used for table) 1.4.3 37.7 3.3 http://www.ti.com/z-stack
ZigBee Coordinator 2, 4 GenericApp 1.4.3 53.5 4.5 http://www.ti.com/z-stack
ZigBee End Device 2, 4 GenericApp 1.4.3 42.3 3.8 http://www.ti.com/z-stack

www.ti.com and are as follows:

Intelligent Peripherals

With purely software-driven functions, the 
CPU is 100% active and consuming power.
Effectively utilizing peripherals allows the 
CPU to be turned off to save power or work 
on other activities to achieve the highest 
performance. MSP430 device peripherals 
are designed to require the least amount of 
software service. Additional hardware   
features allow CPU resources to focus more 
on differentiated application-specific   
features and less on basic data handling.
Lower-cost systems can be implemented 
using less software and lower power.

Peripheral Overview

ADC10/ADC12
supports fast, >200 ksps, 10- or 12-bit   
analog-to-digital conversions. The module 
features a 10- or 12-bit SAR core with 5, 8 
or 12 input channels, sample select control, 

temperature sensor. ADC10 features a data 
transfer controller (DTC) and ADC12   
features a 16 word conversion-and-control 
buffer. These added features allow samples 
to be converted and stored without CPU 
intervention.

BOR
detects low supply voltages and reset circuit 
resets the device by triggering a POR signal 
when power is applied or removed. MSP430's 
zero-power BOR circuit is continuously turned 
on, including in all low power modes.

Comparator_A/Comparator_A+
Comparator_A/A+ module supports precision 
slope analog-to-digital conversions, supply 
voltage supervision, and monitoring of   
external analog signals for accurate voltage 
and resistor value measurement. The module 
features a selectable reference voltage   
generator and input multiplexer. (Comp A+)

Resources
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Flash/ROM-Based F4xx MCU Platform (VCC 1.8 V to 3.6 V), Up to 8 MIPS (unless noted1) (continued)
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1 Up to 16 MIPS
2 S = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee® Coordinator, ZE = ZigBee End Device  

  Project Version Flash/ROM (kB) RAM (kB) Source Code
SimpliciTI 1 AP Data Hub 1.0.3 6 1 http://www.ti.com/simpliciti
TIMAC 802.15.4 2 MSA_MSP430 1.2.1 26 2.3 http://www.ti.com/timac
ZigBee Coordinator 3, 4 SampleApp (used for table) 1.4.3 49 3.9 http://www.ti.com/z-stack
ZigBee End Device 3, 4 SampleApp (used for table) 1.4.3 37.7 3.3 http://www.ti.com/z-stack
ZigBee Coordinator 2, 4 GenericApp 1.4.3 53.5 4.5 http://www.ti.com/z-stack
ZigBee End Device 2, 4 GenericApp 1.4.3 42.3 3.8 http://www.ti.com/z-stack

www.ti.com and are as follows:

Intelligent Peripherals

With purely software-driven functions, the 
CPU is 100% active and consuming power.
Effectively utilizing peripherals allows the 
CPU to be turned off to save power or work 
on other activities to achieve the highest 
performance. MSP430 device peripherals 
are designed to require the least amount of 
software service. Additional hardware   
features allow CPU resources to focus more 
on differentiated application-specific   
features and less on basic data handling.
Lower-cost systems can be implemented 
using less software and lower power.

Peripheral Overview

ADC10/ADC12
supports fast, >200 ksps, 10- or 12-bit   
analog-to-digital conversions. The module 
features a 10- or 12-bit SAR core with 5, 8 
or 12 input channels, sample select control, 

temperature sensor. ADC10 features a data 
transfer controller (DTC) and ADC12   
features a 16 word conversion-and-control 
buffer. These added features allow samples 
to be converted and stored without CPU 
intervention.

BOR
detects low supply voltages and reset circuit 
resets the device by triggering a POR signal 
when power is applied or removed. MSP430's 
zero-power BOR circuit is continuously turned 
on, including in all low power modes.

Comparator_A/Comparator_A+
Comparator_A/A+ module supports precision 
slope analog-to-digital conversions, supply 
voltage supervision, and monitoring of   
external analog signals for accurate voltage 
and resistor value measurement. The module 
features a selectable reference voltage   
generator and input multiplexer. (Comp A+)
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1Compiled for the MSP430F2274, 2Compiled for the MSP-EXP4304618, 3Compiled for the MSP-EXP4304619, 4Compiled without support for the ZTOOL

1 高达16 MIPS
2 S = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee®协调器, ZE = ZigBee终端设备

注释：SimpliciTI™、ZigBee及TIMAC 802.15.4 对MSP430的内存需求分别根据 www.ti.com 可供下载的代码长度生成列表如下：

1 针对MSP430F2274 而编译, 2 针对MSP-EXP4304618 而编译, 3 针对MSP-EXP4304619 而编译,  4 针对无 ZTOOL支持的情况下编译.

智能外设

如果仅采用纯软件来实现功能，CPU的占

用率将达到100%并消耗极大的功率。有效

的利用外设可容许CPU关断以节省功耗，

或是运转于其他工作状态以实现最高的性

能。MSP430 器件的外设设计用于最大程

度的降低对软件伺服的需求。附加的硬件

特性允许CPU 资源集中处理与众不同的特

定应用特性，降低对基本数据的处理。从

而可采用更少量的软件及更低的功耗实现

更低成本的系统。

外设概述

ADC10/ADC12 – ADC10/12模块支持快速的

（大于>200 ksps）10或12位模数转换。此类模

块具有10或12位的逐次逼近(SAR)核心、5/8/12

个输入通道、采样选择控制、1.5/2.5 V基准发生

器以及内置的温度传感器。ADC10的特点是具有

一个数据传输控制器(DTC)，而ADC12的特点则

是具有一个大小为16个字(word)的转换及控制缓

冲器。此类附加的特性允许对采样进行转换及储

存，而无需经CPU参与。

BOR – 当所施加的电源被撤走时，掉电复位

(BOR)电路检测低电源电压，而后复位电路通过

触发POR信号使器件复位。MSP430的零功率

BOR电路是始终开启的，包括在所有的低功耗

模式下。

比较器A / 比较器A+ – 比较器A/A+模块支持支

持精密斜率的模数转换，电源电压监控，并监测

外部模拟信号以实现精确的电压及电阻值测量。

此类模块的特点是具有可选择性的基准电压发生

器及输入乘法器。(Comp A+)



德州仪器 2Q 2008

��

低功耗射频指南

资源

产品选择表

DAC12 – DAC12模块是12位电压输出的DAC，

特点是具有内部或外部的基准选项，可编程的稳

定时间(settling time)以实现最适宜的功耗，并可

配置为8或12位的模式。当具有多个DAC12模块

之时，可通过模块的捆绑(grouped)来实现同步

刷新运作。

DMA – 直接内存访问(DMA)控制器可将数据从

一个地址转移至另一地址，转移范围覆盖整个地

址区间，无须CPU的参与。DMA增强的外设模

块的吞吐能力，并降低了系统的功耗。该模块的

特点是具有最多三个的独立传输通道。

ESP430（集成于FE42x 器件之中）– ESP430CE1

模块整合了SD16、硬件乘法器及ESP430 嵌入

式处理器引擎，适用于单相(single-phase)电量计

的应用。该模块可独立于CPU实现计量运算。

FLASH – MSP430的闪存可实现位寻址(bit-)、

字节寻址(byte-)及字寻址(word-)，且可编程。

主内存分区为512 bytes。每一MSP430还具有

高达256 bytes的闪存信息内存，用于EEPROM 

仿真。闪存可通过JTAG调试接口、启动载入器

(Bootstrap loader)实现在线的读、擦除及写操作

（100,000次）。

I/O – MSP430设备最多可实现10个输入输出端

口，P1-P10。每一端口都具有各自的输入/输出

引脚。每一输入/输出引脚均可配置为输入或输

出指向，并可独立的读出或写入。端口 P1及P2 

具有中断能力。MSP430F2xx 器件还具有内置

独立可配置上拉或下拉电阻的特点。

LCD/LCD_A – LCD/LCD_A控制器直接驱动

LCD显示器，其自动信号生成可高达160字段

(segment)。MSP430的LCD控制器可支持静

态、2-mux、3-mux及4-mux LCD。LCD_A模块

包括了一个用于对比度控制的集成充电泵。

MPY –硬件乘法器模块支持8/16bit x 8/16bit的有

符号及无符号乘法，具有可选择性的“乘加”功

能。该外设不会影响 CPU的运转，可通过DMA 

直接访问。新型的F47xx 器件的硬件乘法器可支

持高达32x32bit的运算。

OA – MSP430集成的运算放大器具有单电源、

低电流运转的特点，带轨至轨输出及可编程的稳

定时间。内置的可编程反馈电阻及多个运算放大

器之间的连接可支持多种不同的软件可选择性配

置选项，包括了：单位增益模式、比较器模式、

逆相PGA、非逆相PGA、差分及仪表放大器。

SCAN IF –Scan IF模块是一个带模拟前端的可编

程状态机，用于以尽可能低的功耗自动地测量平

动(linear)或转动(rotational motion)。该模块的特

点是支持不同 LC及阻抗类型的传感器，并支持

正交编码(quadrature encoding)。

SD16/SD16_A – SD16/SD16_A模块的特点是

可具有最多三个16位的、附带内置 1.2V 基准的

sigma-delta模数转换器。每一转换器都具有最多 

8个的全差分多路输入端，包括了内置的温度传

感器。此类转换器属于二阶过采样 sigma-delta

调制器，具有可选择性的过采样率：SD16_A 可

高达1024；SD16 可高达256。

SVS –电源电压监控器(SVS)是可配置的模块，

用于监测 AVCC电源电压或外部电压。SVS 可配

置为在电源电压或外部电压下降至低于用户所选

择的下限时设定标志位(flag)或是产生 POR 复位

信号。

计时器 A /计时器 B –计时器 A及计时器 B 均为

异步的16位计时器/计数器，具有高达7个捕捉/

比较寄存器以及四种工作模式。此类计时器支持

多重捕捉/比较、脉宽调制输出以及间隔计时，

并同时具有扩展的中断能力。

USART –通用同步/异步接收/发送(USART)外设

接口可采用硬件模块支持异步的RS232及同步的

SPI通信。MSP430F15x及MSP430F16x USART

模块还支持I2C。此类模块可针接收及发送，提

供对可编程波特率及独立的中断功能的支持。

USCI –通用串行通信接口(USCI)模块的特点是

具有两个可同时使用的独立通道。同步通道

A(USCI_A)可支持UART模式、SPI模式、用于红

外数据访问(IrDA)的脉冲整形以及自动波特率检

测的局域网互联(LIN)通信。同步通道(USCI_B)可

支持I2C及SPI模式

USI –通用串行接口(USI)模块是同步的串行通信

接口，数据长度可高达16位，可用最小化的软件

实现对SPI及I2C通信的支持。
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Interface
Device Description Key Specifications Smallest Pkg. Price*
SN65HVD33 3.3 V, full-duplex RS-485 transceiver 8 mA (max) IQ, 1 µA standby mode, 15 kV ESD protection, true fail-safe,  SOIC-14 $1.85
  up to 256 nodes
SN65HVD11 3.3 V, 10 Mbps, RS-485 transceiver 15.5 mA (max) IQ, 1 µA standby mode, 16 kV ESD protection,   SOIC-8 $1.80
  true fail-safe, up to 256 nodes
SN65HVD3085E 5 V, low-power, 1 Mbps RS-485 0.9 mA (max) IQ, 1 nA shutdown mode, 15 kV ESD protection, true MSOP-8 $0.90
  transceiver fail-safe, up to 256 nodes
SN65HVD234 3.3 V, CAN transceiver with 6 mA (max) IQ, 16 kV ESD protection, –36 V to +36 V bus-fault protection SOIC-8 $1.45
  sleep mode with 50 nA sleep mode
SN65HVD1050 5 V, CAN transceiver with 10 mA IQ, 16 kV ESD protection, –27 V to +40 V bus-fault protection, SOIC-8 $0.55
  optimized EMC dominant time-out feature

*Suggested resale price in U.S. dollars in quantities of 1,000

Instrumentation Amplifiers
Device Description Power Key Specifications Package(s) Price*
INA321 µPower, SHDN 40 µA 2.7 V to 5.5 V, 40 µA IQ, 200 µV typ VOS, 94 dB CMRR, MSOP-8 $1.05
   10 pA IB, RRO, G = 5 to 1k
INA322 µPower, low cost, SHDN 40 µA, 1 µA SD 2.7 V to 5.5 V, 40 µA IQ, (IQ µA in SD), 2 mV typ VOS, MSOP-8 $0.85
   500 kHz BW, RRO, G = 5 to 1 k
INA122 µPower, RRO, CM to GND 85 µA 2.2 V to 36 V, 85 µA (max) VOS, 3 µV/ºC (max) drift, G = 5 to 1k SOIC-8 $2.10
INA126 Low noise, µPower, precision 175 µA 2.7 V to 36 V, 175 µA/channel IQ, 250 µV (max) VOS, MSOP-8 $1.05
   3 µV/ºC (max) drift, G = 5 to 1k
INA118 High precision, µPower, G = 1 to 10000 385 µA 2.7 V to 36 V, 385 µA (max) IQ, 107 dB (min) CMRR,  SOIC-8 $4.14
   55 µV (max) VOS, 0.7 µV/ºC (max) drift
INA331 Low power, high speed, precision, SHDN 415 µA, 0.01 µA SD 2.7 V to 5.5 V, 415 µA (max) IQ (0.01 µA in SD),   MSOP-8 $1.10
   2 MHz BW, 5 V/µs, RRO, G = 5 to 1k
INA125 Low power, internal reference, SHDN 460 µA 2.7 V to 36 V, 460 µA (max) IQ, 250 V (max) VOS, SOIC-8 $2.05
   90 dB CMR, 0.001% non-linearity
INA332 Low power, high speed, SHDN 490 µA, 0.01 µA SD 2.7 V to 5.5 V, 490 µA (max) IQ  (0.01 µA in SD),  MSOP-8 $0.85
   2 MHz BW, 5 Vµs, RRO, G = 5 to 1 k
INA132 Low power difference amp 185 µA 2.7 V to 36 V, 185 µA (max) IQ, 250 V (max) VOS, SOIC-8 $1.05
   90 dB CMR, 0.001% non-linearity
INA152 Difference amp with rail-rail output, MSOP pkg 650 µA 2.7 V to 20 V, 650 µA (max) IQ, 250 V typ VOS, MSOP-8 $1.20
   3 µV/ºC drift, 94 dB CMR, 0.001% non-linearity
INA333 Noise free, precision, low power 50 µA 1.8 V to 5.5 V, 20 µV offset, 50 nV/ºC drift, RFI filtered inputs MSOP-8 $1.80

*Suggested resale price in U.S. dollars in quantities of 1,000
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仪表放大器

Interface
Device Description Key Specifications Smallest Pkg. Price*
SN65HVD33 3.3 V, full-duplex RS-485 transceiver 8 mA (max) IQ, 1 µA standby mode, 15 kV ESD protection, true fail-safe,  SOIC-14 $1.85
  up to 256 nodes
SN65HVD11 3.3 V, 10 Mbps, RS-485 transceiver 15.5 mA (max) IQ, 1 µA standby mode, 16 kV ESD protection,   SOIC-8 $1.80
  true fail-safe, up to 256 nodes
SN65HVD3085E 5 V, low-power, 1 Mbps RS-485 0.9 mA (max) IQ, 1 nA shutdown mode, 15 kV ESD protection, true MSOP-8 $0.90
  transceiver fail-safe, up to 256 nodes
SN65HVD234 3.3 V, CAN transceiver with 6 mA (max) IQ, 16 kV ESD protection, –36 V to +36 V bus-fault protection SOIC-8 $1.45
  sleep mode with 50 nA sleep mode
SN65HVD1050 5 V, CAN transceiver with 10 mA IQ, 16 kV ESD protection, –27 V to +40 V bus-fault protection, SOIC-8 $0.55
  optimized EMC dominant time-out feature

*Suggested resale price in U.S. dollars in quantities of 1,000

Instrumentation Amplifiers
Device Description Power Key Specifications Package(s) Price*
INA321 µPower, SHDN 40 µA 2.7 V to 5.5 V, 40 µA IQ, 200 µV typ VOS, 94 dB CMRR, MSOP-8 $1.05
   10 pA IB, RRO, G = 5 to 1k
INA322 µPower, low cost, SHDN 40 µA, 1 µA SD 2.7 V to 5.5 V, 40 µA IQ, (IQ µA in SD), 2 mV typ VOS, MSOP-8 $0.85
   500 kHz BW, RRO, G = 5 to 1 k
INA122 µPower, RRO, CM to GND 85 µA 2.2 V to 36 V, 85 µA (max) VOS, 3 µV/ºC (max) drift, G = 5 to 1k SOIC-8 $2.10
INA126 Low noise, µPower, precision 175 µA 2.7 V to 36 V, 175 µA/channel IQ, 250 µV (max) VOS, MSOP-8 $1.05
   3 µV/ºC (max) drift, G = 5 to 1k
INA118 High precision, µPower, G = 1 to 10000 385 µA 2.7 V to 36 V, 385 µA (max) IQ, 107 dB (min) CMRR,  SOIC-8 $4.14
   55 µV (max) VOS, 0.7 µV/ºC (max) drift
INA331 Low power, high speed, precision, SHDN 415 µA, 0.01 µA SD 2.7 V to 5.5 V, 415 µA (max) IQ (0.01 µA in SD),   MSOP-8 $1.10
   2 MHz BW, 5 V/µs, RRO, G = 5 to 1k
INA125 Low power, internal reference, SHDN 460 µA 2.7 V to 36 V, 460 µA (max) IQ, 250 V (max) VOS, SOIC-8 $2.05
   90 dB CMR, 0.001% non-linearity
INA332 Low power, high speed, SHDN 490 µA, 0.01 µA SD 2.7 V to 5.5 V, 490 µA (max) IQ  (0.01 µA in SD),  MSOP-8 $0.85
   2 MHz BW, 5 Vµs, RRO, G = 5 to 1 k
INA132 Low power difference amp 185 µA 2.7 V to 36 V, 185 µA (max) IQ, 250 V (max) VOS, SOIC-8 $1.05
   90 dB CMR, 0.001% non-linearity
INA152 Difference amp with rail-rail output, MSOP pkg 650 µA 2.7 V to 20 V, 650 µA (max) IQ, 250 V typ VOS, MSOP-8 $1.20
   3 µV/ºC drift, 94 dB CMR, 0.001% non-linearity
INA333 Noise free, precision, low power 50 µA 1.8 V to 5.5 V, 20 µV offset, 50 nV/ºC drift, RFI filtered inputs MSOP-8 $1.80

*Suggested resale price in U.S. dollars in quantities of 1,000
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  VDO
IQ at IQ IQ Adj.

Device1 (nA) (nV) (µA) Fixed Voltage (V)  (V)         Features2 C0
3 Comments Price*

Positive Voltage, Single Output Devices

µF C MSP430; Lowest IQ $0.34
TPS715xx 50 415 3.2 2.5, 3.0, 3.3, 5.0 1.2 to 15 2.5 24 4  µF C Ultra-low IQ $0.34

µF T Low IQ $0.34

µF C Thermally enhanced pkg. $0.44
µF T Low IQand high VIN $0.30

µF C RF low noise; high PSRR $0.40
µF T Low cost $0.29
µF C Fast transient response $0.36
µF T Lowest VOUT LDO $0.37

TPS717xx 150 170 50 1.8, 2.6–2.8, 2.85, 3.0, 3.3, EEPROM4 µF C Ultra-high PSRR $0.45
TPS731xx 150 30 400 1.5, 1.8, 2.5, 3.0, 3.3, 5.0, EEPROM4 EN, BP No Cap Reverse leakage protection $0.45

µF C Fast transient response $0.36
µF T Low cost $0.25
µF C Low noise and low VIN $0.41

/EN, SVS 10 µF T Low noise $0.60

µF C Low power vs. TPS793xx $0.35
   2.85, 3.0, 3.2, 3.3, EEPROM4   

1xx represents the voltage option. For example, 33 represents the 3.3-V option. 3C = ceramic, T = tantalum, No Cap = capacitor-free LDO. 
The adjustable output voltage option is represented by 01.4EEPROM programmable at the factory, allowing production of custom  2BP = bypass pin for noise 
reduction capacitor, EN = active high enable, fixed voltages. Minimum quantities apply. Please contact TI.
/EN = active low enable, PG = Power Good, SS = soft-start pin, SVS = supply voltage supervisor, TR = tracking.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Low Dropout (LDO) Regulators
PackagesOutput Options

Op Amps
Device Description Key Specifications Package(s) Price*
OPA333 Ultra-low power, zero-drift in SC-70 1.8 V to 5.5 V, 17 µA IQ, 350 kHz GBW, 5 µV (max) VOS, RRIO SC70, SOT23, DFN $0.95
OPA379 Low noise, µPower, SC-70 1.8 V to 5.5 V, 5 µA max IQ, 100 kHz GBW, 1mV (max) VOS, RRIO SC70, SOT23, SO8 $0.75
TLV2401 Sub-1 µA 2.5 V to 16 V, 88 nA IQ, 5.5 kHz GBW, 1.2 mV (max) VOS, RRIO SOT23 $0.6
OPA349 Best speed/power, nanoPower, SC-70 1.8 V to 5.5 V, 1 µA IQ, 70 kHz GBW, RRIO SC70 $0.75
TLV2381 Good speed/power, wide supply range 2.5 V to 16 V, 20 µA (max) IQ 160 kHz GBW, RRIO SOT23 $0.60
TLV2760 Fast, µPower 2.5 V to 16 V, 20 µA IQ 500 kHz GBW, RRIO SOT23 $0.65
OPA336 High precision, µPower 2.3 V to 5.5 V, 20 µA IQ, 100 kHz GBW, 60 µV VOS, RRIO SOT23 $0.40
OPA347 µPower, SC-70 (dual in chipscale) 2.3 V to 5.5 V, 20 µA IQ, 350 kHz GBW, 2 µV/ºC (max) drift, RRIO SC70, WCSP $0.48
TLV2450 µPower with SHDN 2.7 V to 6 V, 35 µA IQ, 220 kHz GBW, 1.5 mV (max) VOS, RRIO SOT23 $0.65
OPA348 Fastest µPower op amp in SC-70 2.1 V to 5.5 V, 65 µA max IQ, 1 MHz GBW, 35 nV/   Hz noise, 125ºC, RRIO SC70 $0.45
TLV341A SC-70 with SHDN 1.5 V to 5 V, 200 µA (max) IQ, 2.3 MHz, 0.9 V/µs, 3 nA (max) IB,  SC70 $0.45
  1.7 mV (max) VOS, RRO
OPA334 Highest precision, with SHDN 2.7 V, 350 µA (max) IQ, 2 MHz GBW, 5 µV (max) offset, 0.0 µsV/ºC (max) drift SOT23 $1.00
OPA373 Low cost, performance, SHDN 2.7 V to 5.5 V, 750 A (max) IQ, 6.5 MHz GBW, 5 Vµs slew rate, RRIO SOT23 $0.36
OPA363 1.8 V, high CMRR, precision, low distortion 1.8 V, 90 dB CMRR (typ), 750 µA (max) IQ, 7 MHz GBW, 500 µV SOT23 $0.60
  (max) VOS, RRIO, shutdown
TLV2780 1.3 V operation, low noise 1.3 V to 3.6 V, 820 µA (max) IQ, 8 MHz GBW, 4.3 V/µs slew rate, RRIO SOT23 $0.70

*Suggested resale price in U.S. dollars in quantities of 1,000
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1 xx表示电压选项，例如：33表示3.3V选项。可调节电压输出选项表示为01。
2 BP = 旁通引脚用于降噪声电容；EN =高位有效使能；/EN =低位有效使能；PG = 供电良好；SS = 软启动引脚；SVS =电源电压监控；TR = 追踪。
3 C =陶瓷；T = 钽；No Cap =无电容LDO。
4 可在出厂前对EEProm实行编程，可根据客户订制的电压及最小订货量进行生产。如有需要请与TI取得联系。
* 建议零售价为每1000片批量的美元价格。

* 建议零售价为每1000片批量的美元价格。

  VDO
IQ at IQ IQ Adj.

Device1 (nA) (nV) (µA) Fixed Voltage (V)  (V)         Features2 C0
3 Comments Price*

Positive Voltage, Single Output Devices

µF C MSP430; Lowest IQ $0.34
TPS715xx 50 415 3.2 2.5, 3.0, 3.3, 5.0 1.2 to 15 2.5 24 4  µF C Ultra-low IQ $0.34

µF T Low IQ $0.34

µF C Thermally enhanced pkg. $0.44
µF T Low IQand high VIN $0.30

µF C RF low noise; high PSRR $0.40
µF T Low cost $0.29
µF C Fast transient response $0.36
µF T Lowest VOUT LDO $0.37

TPS717xx 150 170 50 1.8, 2.6–2.8, 2.85, 3.0, 3.3, EEPROM4 µF C Ultra-high PSRR $0.45
TPS731xx 150 30 400 1.5, 1.8, 2.5, 3.0, 3.3, 5.0, EEPROM4 EN, BP No Cap Reverse leakage protection $0.45

µF C Fast transient response $0.36
µF T Low cost $0.25
µF C Low noise and low VIN $0.41

/EN, SVS 10 µF T Low noise $0.60

µF C Low power vs. TPS793xx $0.35
   2.85, 3.0, 3.2, 3.3, EEPROM4   

1xx represents the voltage option. For example, 33 represents the 3.3-V option. 3C = ceramic, T = tantalum, No Cap = capacitor-free LDO. 
The adjustable output voltage option is represented by 01.4EEPROM programmable at the factory, allowing production of custom  2BP = bypass pin for noise 
reduction capacitor, EN = active high enable, fixed voltages. Minimum quantities apply. Please contact TI.
/EN = active low enable, PG = Power Good, SS = soft-start pin, SVS = supply voltage supervisor, TR = tracking.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Low Dropout (LDO) Regulators
PackagesOutput Options

Op Amps
Device Description Key Specifications Package(s) Price*
OPA333 Ultra-low power, zero-drift in SC-70 1.8 V to 5.5 V, 17 µA IQ, 350 kHz GBW, 5 µV (max) VOS, RRIO SC70, SOT23, DFN $0.95
OPA379 Low noise, µPower, SC-70 1.8 V to 5.5 V, 5 µA max IQ, 100 kHz GBW, 1mV (max) VOS, RRIO SC70, SOT23, SO8 $0.75
TLV2401 Sub-1 µA 2.5 V to 16 V, 88 nA IQ, 5.5 kHz GBW, 1.2 mV (max) VOS, RRIO SOT23 $0.6
OPA349 Best speed/power, nanoPower, SC-70 1.8 V to 5.5 V, 1 µA IQ, 70 kHz GBW, RRIO SC70 $0.75
TLV2381 Good speed/power, wide supply range 2.5 V to 16 V, 20 µA (max) IQ 160 kHz GBW, RRIO SOT23 $0.60
TLV2760 Fast, µPower 2.5 V to 16 V, 20 µA IQ 500 kHz GBW, RRIO SOT23 $0.65
OPA336 High precision, µPower 2.3 V to 5.5 V, 20 µA IQ, 100 kHz GBW, 60 µV VOS, RRIO SOT23 $0.40
OPA347 µPower, SC-70 (dual in chipscale) 2.3 V to 5.5 V, 20 µA IQ, 350 kHz GBW, 2 µV/ºC (max) drift, RRIO SC70, WCSP $0.48
TLV2450 µPower with SHDN 2.7 V to 6 V, 35 µA IQ, 220 kHz GBW, 1.5 mV (max) VOS, RRIO SOT23 $0.65
OPA348 Fastest µPower op amp in SC-70 2.1 V to 5.5 V, 65 µA max IQ, 1 MHz GBW, 35 nV/   Hz noise, 125ºC, RRIO SC70 $0.45
TLV341A SC-70 with SHDN 1.5 V to 5 V, 200 µA (max) IQ, 2.3 MHz, 0.9 V/µs, 3 nA (max) IB,  SC70 $0.45
  1.7 mV (max) VOS, RRO
OPA334 Highest precision, with SHDN 2.7 V, 350 µA (max) IQ, 2 MHz GBW, 5 µV (max) offset, 0.0 µsV/ºC (max) drift SOT23 $1.00
OPA373 Low cost, performance, SHDN 2.7 V to 5.5 V, 750 A (max) IQ, 6.5 MHz GBW, 5 Vµs slew rate, RRIO SOT23 $0.36
OPA363 1.8 V, high CMRR, precision, low distortion 1.8 V, 90 dB CMRR (typ), 750 µA (max) IQ, 7 MHz GBW, 500 µV SOT23 $0.60
  (max) VOS, RRIO, shutdown
TLV2780 1.3 V operation, low noise 1.3 V to 3.6 V, 820 µA (max) IQ, 8 MHz GBW, 4.3 V/µs slew rate, RRIO SOT23 $0.70

*Suggested resale price in U.S. dollars in quantities of 1,000
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References
Device Description Power (max) Key Specifications Package Price*
REF33xx Very low power series reference 5 µA 0.15% initial accuracy, 30 ppm/°C (max) drift, ±5 mA output, SC70-3 $0.85
   1.25 V, 1.8 V, 2.048 V, 2.5 V, 3.0 V, 3.3 V 
REF30xx Low power, low drift series reference 50 µA 0.2% initial accuracy, 50 ppm/°C (max) drift, ±25 mA output, SOT23-3 $0.60
   1.25 V, 2.048 V, 2.5 V, 3.0 V, 3.3 V, 4.096 V 
REF32xx Ultra-low drift series reference 100 µA 0.2% initial accuracy, 7 ppm/°C (max) drift, ±10 mA output, SOT23-3 $1.70
   1.25 V, 2.048 V, 2.5 V, 3.0 V, 3.3 V, 4.096 V 
REF29xx Low power, low cost series reference 50 µA 2% initial accuracy, 100 ppm/°C (max) drift, ±25 mA output, SOT23-3 $0.49
   1.25 V, 2.048 V, 2.5 V, 3.0 V, 3.3 V, 4.096 V

*Suggested resale price in U.S. dollars in quantities of 1,000

Device Description Power (max) Key Specifications Smallest Pkg. Price*
TMP102 Digital temperature sensor in SOT-23-6 10 µA, 1 µA SHDN I2C interface, 1.4 V to 3.6 V, 0.5°C accurate SOT23–6 $0.80
  from –25°C to +85°C
TMP121/123 High accuracy, read-only temp sensor 50 µA, 1 µA/3 µA SHDN SPI interface, 2.7 V to 5.5 V, 2°C accurate SOT23-6 $0.90
  from –25°C to +85°C
TMP122 Fully programmable temp sensor 75 µA, 1 µA SHDN SPI interface, 2.7 V to 5.5 V, 2°C accurate SOT23-6 $0.99
  from –25°C to +85°C, programmable
  high/low thresholds 
TMP105/106 Chipscale digital temperature sensor 85 µA, 3 µA SHDN World's smallest digital temp sensor, I2C WCSP $0.85
  interface, 2.7 V to 5.5 V, 2°C accurate from 
  –25°C to +85°C 
TMP75 Digital temp sensor w/2-wire interface 85 µA, 3 µA SHDN I2C Interface, 2.7 V to 5.5 V, 1.5°C accurate MSOP-8 $0.70
   from –25°C to +85°C, drop-in replacement for LM75 
TMP275 Highest accuracy temp sensor 85 µA, 3 µA SHDN I2C interface, 2.7 V to 5.5 V, 0.5°C accurate from MSOP-8 $1.25
  –25°C to +100°C with 3.3 V supply 
TMP300 Resistor programmable temp switch 110 µA SHDN 10 mV/°C analog output, 1.8 V to 18 V, ±2°C (typ) SC70 $0.80
  trip point accuracy, programmable hysteresis

*Suggested resale price in U.S. dollars in quantities of 1,000
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Device Description Power (max) Key Specifications Package Price*
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   1.25 V, 2.048 V, 2.5 V, 3.0 V, 3.3 V, 4.096 V 
REF32xx Ultra-low drift series reference 100 µA 0.2% initial accuracy, 7 ppm/°C (max) drift, ±10 mA output, SOT23-3 $1.70
   1.25 V, 2.048 V, 2.5 V, 3.0 V, 3.3 V, 4.096 V 
REF29xx Low power, low cost series reference 50 µA 2% initial accuracy, 100 ppm/°C (max) drift, ±25 mA output, SOT23-3 $0.49
   1.25 V, 2.048 V, 2.5 V, 3.0 V, 3.3 V, 4.096 V

*Suggested resale price in U.S. dollars in quantities of 1,000

Device Description Power (max) Key Specifications Smallest Pkg. Price*
TMP102 Digital temperature sensor in SOT-23-6 10 µA, 1 µA SHDN I2C interface, 1.4 V to 3.6 V, 0.5°C accurate SOT23–6 $0.80
  from –25°C to +85°C
TMP121/123 High accuracy, read-only temp sensor 50 µA, 1 µA/3 µA SHDN SPI interface, 2.7 V to 5.5 V, 2°C accurate SOT23-6 $0.90
  from –25°C to +85°C
TMP122 Fully programmable temp sensor 75 µA, 1 µA SHDN SPI interface, 2.7 V to 5.5 V, 2°C accurate SOT23-6 $0.99
  from –25°C to +85°C, programmable
  high/low thresholds 
TMP105/106 Chipscale digital temperature sensor 85 µA, 3 µA SHDN World's smallest digital temp sensor, I2C WCSP $0.85
  interface, 2.7 V to 5.5 V, 2°C accurate from 
  –25°C to +85°C 
TMP75 Digital temp sensor w/2-wire interface 85 µA, 3 µA SHDN I2C Interface, 2.7 V to 5.5 V, 1.5°C accurate MSOP-8 $0.70
   from –25°C to +85°C, drop-in replacement for LM75 
TMP275 Highest accuracy temp sensor 85 µA, 3 µA SHDN I2C interface, 2.7 V to 5.5 V, 0.5°C accurate from MSOP-8 $1.25
  –25°C to +100°C with 3.3 V supply 
TMP300 Resistor programmable temp switch 110 µA SHDN 10 mV/°C analog output, 1.8 V to 18 V, ±2°C (typ) SC70 $0.80
  trip point accuracy, programmable hysteresis

*Suggested resale price in U.S. dollars in quantities of 1,000
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