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10 Fusion Digital PowerTM控制解决方案

数字电源驱动器简介

简介

TI的Fusion Digital PowerTM（整合数字

电源）产品系列着眼于两大方面：数字电

源驱动器(UCD7K)以及数字脉宽调制控制

器(UCD9K)。此类产品是特定的电源管理

器件，极为适用于对可配置性、通信、诊

断及自适应的解决方案存在需求的应用。

此类产品还提供了从交流线路(AC line)到负

载点(point-of-load)的隔离及非隔离解决方

案，涵盖了不间断电源(UPS)、服务器、电

信以及数据通信领域的应用。与当前的纯

模拟设计相比，这些Fusion Digital Power
集成芯片所提供的经济高效的解决方案拥

有更高层次的性能、可靠性及灵活性。如

需有关数字电源技术及相关可选产品的最

新信息，敬请访问：

www.ti.com/digitalpower

Fusion Digital Power
技术的主要利益
• 更大的灵活性以及更快的产品上市

• 更强的电源性能

• 支持诸如远程诊断等系统通信功能

• 通过降低总元件数量降低系统成本

源自TI的Fusion Digital Power
解决方案的其他利益

• 可编程

• 易于使用

• 高精度

• 更高的集成度

• 通用开发平台

• 支持当前及未来的拓扑布局

支持

UCD9K系列Fusion Digital Power控制

器包括了直观的GUI（图形界面）可配置

开发环境，允许电源设计人员更灵活的定

制其产品，而无须编写任何代码。此类工

具具有针对负载建模的能力，从而直接配

置回路响应以满足设计要求。建模的结果

通过易于读取的增益及相位预示图显示。

我们还提供评估模板，可作为设计指导并

用于产品评估。

数字电源驱动器

UCD7K驱动器不仅作为数字控制器与

电源极(power stage)间的接口，还提供电

源保护以及用于数字控制器的偏压。
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Introduction
TI’s family of Fusion Digital Power™ products
focuses on two areas: Digital Power Drivers
(UCD7K) and Digital PWM Controllers (UCD9K).
These products are power management
specific, and are well suited for applications
where the desire exists for configurability,
communications, diagnostics and adaptive
solutions. They include both isolated and non-
isolated solutions from AC line to point-of-
load, covering uninterruptible power supplies
(UPS), server, telecom and datacom applica-
tions. The Fusion Digital Power ICs provide
cost-effective solutions with greater levels of
performance, reliability and flexibility than
today’s pure analog designs. For the most 
up-to-date information on digital power
technology and product availability, go to
www.ti.com/digitalpower

Key Benefits of Fusion 
Digital Power
• Greater flexibility and better time-to-market
• Enhanced performance of power supplies
• Enables system communications such as

remote diagnostics
• Lowers system cost by lowering total 

component count 

Other Benefits of Fusion Digital Power
Solutions from TI
• Programmable
• Easy-to-use
• High precision
• Higher integration
• Common development platform
• Supports current and future topologies

Support
The UCD9K family of Fusion Digital Power
controllers includes an intuitive GUI config-
urable development environment which
allows power supply designers flexibility to
customize their products without having to
write any code. These tools include the ability
to model the load and then simply configure
the loop response to meet the design target.
The results of the modeling are displayed in
easy-to-read gain and phase Bode plots.
Evaluation modules are also available as
design guides and for product evaluation.

Digital Power Drivers

The UCD7K drivers interface the digital con-
troller to the power stage while providing
protection for the power supply as well as
bias for the digital controller.

Key Features Benefits
• High current gate drivers • Interfaces to the power stage
• Programmable analog over-current limit with flag • Fail-proof and flexible overload protection
• Onboard 3.3-V, 10-mA linear regulator • Provides power to the digital controller

The UCD7230 is part of the UCD7K family of
digital control compatible drivers for applica-
tions utilizing digital control techniques or
applications requiring fast, local peak-
current-limit protection.

The UCD7230 is a synchronous buck, 4-A
MOSFET gate driver. It is ideally suited to
provide the bridge between digital controllers
such as the UCD9K synchronous buck con-
trollers. With fast 25-ns cycle-by-cycle

current-limit protection, the UCD7230 device
protects the power stage from undesirable
input signals or excessive load currents.

The UCD7230 includes high-current, high-side
and low-side 4-A gate drivers which use TI’s
TrueDrive™ output architecture. This architec-
ture delivers rated current into the gate
capacitance of a MOSFET during the Miller
plateau region of switching transition for fast
switching speed.

Selection Guide
Peak IOUT Rise/Fall VCC Propagation Dead

No. of Output Source/Sink Time Range Delay Input Time Protection
Device Outputs Output Configuration Type1 (A) (ns) (V) (ns) Threshold Control Features Price*
UCD7100 1 Uncommitted/Non-inverting TrueDrive™ 4/4 10/10 4.5 to 16 20 CMOS/TTL Adaptive Adjustable 0.99
UCD7230 2 Non-inverting CMOS 4/4 10/10 4.5 to 15.5 25 CMOS/TTL Adaptive Adjustable 0.80
UCD7201 2 Uncommitted/Non-inverting TrueDrive 4/4 10/10 4.5 to 16 20 CMOS/TTL Adaptive Adjustable 1.20

1Output type: TrueDrive is the hybrid bipolar/CMOS output architecture for improved current drive capability at low voltages (at Miller threshold). 
*Suggested resale price in U.S. dollars in quantities of 1,000.

Key Features
• 2-MHz switching frequency
• Dual current-limit protection
• Fast current sense circuit with 25-ns prop-

agation delay
• Low-offset, high-gain, differential current-

sense amplifier
• 3.3-V, 10-mA internal regulator
• Dual ± 4-A TrueDrive high-current drivers
• 10-ns (typ) rise/fall times with 2.2-nF loads
• Digital output-current-limit flag
• 4.5-V to 15.5-V supply voltage range

Digital Control Synchronous Buck ±4-A Driver
UCD7230

Get samples and datasheets at: www.ti.com/sc/device/UCD7230
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Key Features
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Digital Control Synchronous Buck ±4-A Driver
UCD7230

Get samples and datasheets at: www.ti.com/sc/device/UCD7230

选择指南

1  输出类型：TrueDrive是混合了双极型/CMOS的输出架构，用于改善低电压情况下的电流驱动能力（于米勒前端）。

* 建议零售价为每1000片时的美元价格。

数字控制同步压降、±4A驱动器
UCD7230

UCD7230隶属于UCD7K系列数字控制

兼容驱动器，可用于采用了数字控制技术

的应用或是需求快速局部峰值电流限制保

护的应用。

UCD7230是同步压降、4A MOSFET
门驱动器。该器件极为适用于提供数字控

制器间的桥接，例如UCD9K同步压降控制

器。UCD7230器件具有快速的25ns逐周期

(cycle-by-cycle)电流限制保护，可保护电源

极免受不恰当输入或过载电流的损害。

敬请访问www.ti.com/sc/device/UCD7230，以获取样片及数据表。 

UCD7230是具有大电流、高侧(high-
side)及低侧(low-side) 的4A门驱动器，采

用了TI的TrueDriveTM输出架构。该架构在

开关转换的米勒上升区间向MOSFET的门

电容输出额定的电流，从而获得了更快的

转换速率。

主要特点

• 2MHz 转换频率

• 双限流保护

• 快速的电流感应电路，传播延迟仅为

25ns
• 低失调、高增益差分电流感应放大器

• 3.3V、10mA 内部稳压器

• 双±4A TrueDrive大电流驱动器

• 2.2nF负载时，上升/下降时间为10ns
 (典型值)
• 数字输出电流限制标志位

• 4.5V至15.5V电源电压范围
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UCD7230 digital converter application.

UCD7230原理框图

UCD7230数字转换器应用
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数字脉宽调制控制器

数字脉宽调制控制器
UCD9111、UCD9112

敬请访问www.ti.com/sc/device/UCD9111或

www.ti.com/sc/device/UCD9112，以获取样

片及数据表。

UCD9K器件提供了完备的数字电源管

理功能，可在数字域封闭多个反馈回路，

其集成资源还可用于监督、通信、配置及

控制。

主要特点

•  数字同步压降PWM控制器，PWM分辨

率为175ps
•  数字控制，带可编程PID补偿

•  VOUT可调，从VIN的1%至99% 
•  可编程设定转换频率，最高可达2MHz/

相位

•  可编程软件启动及软件停止

•  支持预先偏置输出

•  0.5% 内置微调800mV基准

•  VIN可调，从4.5至15.5V (UCD7230)
•  遥感差分放大器

•  通过PMBusTM总线实现电源监控 
•  单偏压供电(3.3V VDD)
•  直观的图形用户界面

•  内置热传感器

•  PMBus支持

图形用户界面(GUI)
UCD9111/2提供了一个直观的图形用

户界面，简化了设计，可显示转换器的电

流状态。该器件还支持PMBus指令。

图形用户界面的主要功能

•  PID系数编程

•  POL开启/关闭ON/OFF
•  VOUT设定值

•  转换器转换频率设定

•  输出电压软件启动及软件停止

•  故障门限配置

•  制造信息存储

选择指南
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Digital PWM Controllers 
UCD9111, UCD9112

Get samples and datasheets at:
www.ti.com/sc/device/UCD9111 or
www.ti.com/sc/device/UCD9112

The UCD9K devices provide full digital power
management capabilities to close multiple
feedback loops in the digital domain and the
integrated resources for supervision, commu-
nication, configuration and monitoring.

Features
• Digital synchronous buck PWM controller

with 175-ps PWM resolution
• Digital control with programmable PID

compensation
• VOUT from 1% to 99% of VIN
• Programmable switching frequency,

capable of up to 2 MHz/phase
• Programmable soft start and soft stop
• Supports pre-biased outputs
• 0.5% internally trimmed 800-mV reference
• VIN from 4.5 to 15.5 V (UCD7230)
• Remote sensing differential amplifier
• Power supply monitoring via PMBus™
• Single bias supply (3.3-V VDD)
• Intuitive graphical user interface
• Internal thermal sensor
• PMBus support

Graphical User Interface (GUI)
UCD9111/2 provides an intuitive GUI that
simplifies the design and displays the current
conditions of the converter. It also supports
PMBus commands.

Key Function of GUI
• PID coefficients programming
• POL ON/OFF
• VOUT set point
• Converter switching frequency set
• Output voltage soft start and soft stop
• Fault threshold configuration
• Manufacturing information storage

Differential
Sense Input

PWM Output

Feedback Analog
Conditioning

Digital-Error
Converter

Compensator
Configuration 1

Compensator
Configuration 2

Digital
Compensator

0.5% 800-mV
Reference

PMBus

UART

Watchdog
0.1% Jitter
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High-Resolution
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Data Flash
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Selection Guide
Device Description
UCD9111 Single phase
UCD9112 Dual phase
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电源供电定序器

电源供电定序器
UCD9080

敬请访问www.ti.com/sc/device/UCD9080，以获取样片及数据表。

单个UCD9080电源供电定序器控可控

制多达8组电压轨及3个独立数字I/O口的电

源次序。该器件无需外置存储器，采用单

个3.3V电源支持运作。

UCD9080采用20kHz的采样率及3.5mV
分辨率对所有的电压轨进行监控，拥有强大

的可配置能力，可实现对电源轨通电(power 
up)及断电(power down) 的定序。

UCD9080还包括了其他选项，例如

错误状态下（如电源轨失效）的再定序

(resequence)。电源轨再定序可基于定时

事件(timed event)或基于与定时事件相关

联的其他电源轨，以实现调节。并且，每

条电源轨都可实现对毛刺脉冲(glitch)、低

压及过压限侵害的监测。所监测的每条电

源轨还可通过配置窗口设定以实现对其他

电源轨的关断。

主要特点

•  单片设计，3.3V供电运行

•  额外的GPIOs，带有设备复位控制、发

光二极管控制等

•  低压及超压监控

•  通过运用Interdependency，实现快速灵

活的关闭功能

•  通过I2C接口提供错误记录和状态监控

•  闪存中的非挥发性错误记录存储功能，

可以用于关键供电失败时的现场调试

•  可以配置的排序功能，过压/低压阈值、

关闭回应

•  操作简单的Windows®操作系统图形

    用户界面

                                               

UCD9080定序配置

•  灵活的定序选项包括：

   基于时间

   其它电源轨实现稳压后定序（附加

时间）

   其它电源轨达到确定电压值后定序

•  通电及断电定序

•  可配置电压轨从属性(dependency)
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