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具有电压参考的 1.8 V 毫微功耗比较器
查询样品: TLV3012A-Q1

1特性 说明

2• 符合汽车应用要求 TLV3011-Q1 是一款低功耗、漏极开路输出比较器。

TLV3012A-Q1 是一款推挽输出比较器。 这两款器件均• 低静态电流 = 5 μA （最大值）

具有不受约束的片上电压参考，提供 5 μA （最大值）• 集成型电压参考 = 1.242 V
静态电流、200 mV（超过电源轨）输入共模范围以及• 输入共模范围： = 200 mV（高于电压轨）

1.8 V 至 5.5 V 的单电源工作。 集成型 1.242 V 系列电• 电压参考初始误差精度 = 1%
压参考支持 100 ppm/°C（最大值）的低漂移，在高达• 漏极开路逻辑兼容型输出 (TLV3011-Q1)
10 nF 电容负载下具有高度的稳定性，并提供高达• 推挽输出 (TLV3012A-Q1)
0.5 mA （典型值）的输出电流。• 低电源电压 = 1.8 V 至 5.5 V

• 快速相应时间 = 100 mV 过驱动的 6 μs 传播延迟 TLV3012A-Q1 采用 SC-70 封装。 这两款器件理想适
（TLV3011-Q1： RPULL-UP = 10 kΩ）

用于 –40°C 至 125°C 的宽泛温度。 ™

DCK 封装应用
(顶视图)

• 电池供电电平检测

• 数据采集

• 系统监控

• 振荡器

1

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

2 is a trademark of ~其它.

PRODUCTION DATA information is current as of publication date. Copyright © 2011 年, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not English Data Sheet: SBOS551
necessarily include testing of all parameters.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

PACKAGE ORDERING INFORMATION

Table 1.

TA PACKAGE (1) ORDERABLE PART NUMBER TOP SIDE MARKING

SOT (SC-70), DCK TLV3011AQDCKRQ1 (2) TBD
-40°C TO 125°C

SOT (SC-70), DCK TLV3012AQDCKRQ1 BPF

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

(2) Product preview device.

ABSOLUTE MAXIMUM RATINGS (1)

Over operating free-air temperature range (unless otherwise noted).

MIN MAX UNIT

Supply voltage 7 V

Voltage (2) –0.5 (V+) +0.5 V
Signal input terminals

Current (2) ±10 mA

Output short circuit (3) Continous

Operating temperature range –40 125 °C
Tstg Storage temperature range –65 150 °C
TJ Junction temperature 150 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to the network ground terminal.
(3) Short circuit to ground

2 Copyright © 2011 年, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS: VS = +1.8 V to +5.5 V
Boldface limits apply over the specified temperature range, TA = –40°C to +125°C.
At TA = +25°C, VOUT = VS, unless otherwise noted; for TLV3011-Q1, RPULL-UP = 10 kΩ connected to VS.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Offset Voltage

VOS Input offset voltage VCM = 0 V, IO = 0 V 0.5 15 mV

dVOS/dT Input offset voltage vs temperature TA = –40°C to 125°C ±12 μV/°C

PSRR Power supply rejection ratio VS = 1.8 V to 5.5 V 100 1000 μV/V

Input Bias Current

IB Input bias current VCM = VS/2 ±10 pA

IOS Input offset current VCM = VS/2 ±10 pA

Input Voltage Range

VCM Common-mode voltage range (V–) – 0.2 (V+) + 0.2 V

VCM = –0.2 V to (V+) – 1.5 V 60 74
CMRR Common-mode rejection ratio dB

VCM = –0.2 V to (V+) + 0.2 V 54 62

Input Impedance

Common mode Ω ∥ pF1013 ∥ 2

Differential Ω ∥ pF1013 ∥ 4

Switching Characteristics

f = 10 kHz, VSTEP = 1 V, 12input overdrive = 10 mV
Low to high

f = 10 kHz, VSTEP = 1 V, 6input overdrive = 100 mV
Propagation delay time μs

f = 10 kHz, VSTEP = 1 V, 13.5input overdrive = 10 mV
High to low

f = 10 kHz, VSTEP = 1 V, 6.5input overdrive = 100 mV

TLV3011-Q1 (1) See (2)

tr Rise time
TLV3012A-Q1 CL = 10 pF 100 ns

tf Fall time CL = 10 pF 100 ns

Output

VOL Voltage output low from rail VS = 5 V, IOUT = –5 mA 160 200 mV

Voltage output high from TLV3012A-Q1 VS = 5 V, IOUT = 5 mA 90 200 mVrail

Short-circuit current TLV3012A-Q1 See Typical Characteristics

Voltage Reference

VOUT Output voltage 1.208 1.242 1.276 V

Initial accuracy ±1%

dVOUT/dT Temperature drift –40°C ≤ TA ≤ 125°C 40 100 ppm/°C

Sourcing 0 mA < ISOURCE ≤ 0.5 mA 0.36 1
dVOUT/dILOAD Load regulation mV/mA

Sinking 0 mA < ISINK ≤ 0.5 mA 6.6

ILOAD Output current 0.5 mA

dVOUT/dVIN Line regulation 1.8 V ≤ VIN ≤ 5.5 V 10 100 μV/V

Noise

Reference voltage noise f = 0.1 Hz to 10 Hz 0.2 mVPP

Power Supply

VS Specified voltage 1.8 5.5 V

Operating voltage range 1.8 5.5 V

IQ Quiescent current VS = 5 V, VO = High 2.8 5 μA

Temperature

Operating range –40 125 °C

Storage range –65 150 °C

Thermal resistance DCK package 259 °C/W

(1) Product preview device.
(2) tr depends on RPULL-UP and CLOAD.
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TYPICAL CHARACTERISTICS
At TA = +25°C, VS = +1.8 V to +5.5 V, RPULL-UP = 10 kΩ, and Input Overdrive = 100 mV, unless otherwise noted.

QUIESCENT CURRENT QUIESCENT CURRENT
vs vs

TEMPERATURE OUTPUT SWITCHING FREQUENCY

Figure 1. Figure 2.

QUIESCENT CURRENT INPUT BIAS CURRENT
vs vs

OUTPUT SWITCHING FREQUENCY TEMPERATURE

Figure 3. Figure 4.
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TYPICAL CHARACTERISTICS (continued)
At TA = +25°C, VS = +1.8 V to +5.5 V, RPULL-UP = 10 kΩ, and Input Overdrive = 100 mV, unless otherwise noted.

OUTPUT LOW OUTPUT HIGH
vs vs

OUTPUT CURRENT OUTPUT CURRENT

Figure 5. Figure 6.

PROPAGATION DELAY (tPLH) PROPAGATION DELAY (tPHL)
vs vs

CAPACITIVE LOAD CAPACITIVE LOAD

Figure 7. Figure 8.
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TYPICAL CHARACTERISTICS (continued)
At TA = +25°C, VS = +1.8 V to +5.5 V, RPULL-UP = 10 kΩ, and Input Overdrive = 100 mV, unless otherwise noted.

PROPAGATION DELAY (tPLH) PROPAGATION DELAY (tPHL)
vs vs

INPUT OVERDRIVE INPUT OVERDRIVE

Figure 9. Figure 10.

PROPAGATION DELAY (tPLH) PROPAGATION DELAY (tPHL)
vs vs

TEMPERATURE TEMPERATURE

Figure 11. Figure 12.

PROPAGATION DELAY (tPLH) PROPAGATION DELAY (tPHL)

Figure 13. Figure 14.
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TYPICAL CHARACTERISTICS (continued)
At TA = +25°C, VS = +1.8 V to +5.5 V, RPULL-UP = 10 kΩ, and Input Overdrive = 100 mV, unless otherwise noted.

PROPAGATION DELAY (tPLH) PROPAGATION DELAY (tPHL)

Figure 15. Figure 16.

REFERENCE VOLTAGE REFERENCE VOLTAGE
vs vs

OUTPUT LOAD CURRENT (SOURCING) OUTPUT LOAD CURRENT (SINKING)

Figure 17. Figure 18.

REFERENCE VOLTAGE SHORT-CIRCUIT CURRENT
vs vs

TEMPERATURE SUPPLY VOLTAGE

Figure 19. Figure 20.
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TYPICAL CHARACTERISTICS (continued)
At TA = +25°C, VS = +1.8 V to +5.5 V, RPULL-UP = 10 kΩ, and Input Overdrive = 100 mV, unless otherwise noted.

REFERENCE VOLTAGE DISTRIBUTION

Figure 21.
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APPLICATION INFORMATION

The TLV3011-Q1is a low-power, open-drain comparator with on-chip 1.242-V series reference. The open-drain
output allows multiple devices to be driven by a single pullup resistor to accomplish an OR function, making the
TLV3011-Q1useful for logic applications.

The TLV3012A-Q1 comparator with on-chip 1.242-V series reference has a push-pull output stage optimal for
reduced power budget applications and features no shoot-through current.

A typical supply current of 2.8 μA and small packaging combine with 1.8-V supply requirements to make the
TLV3011-Q1and TLV3012A-Q1 optimal for battery and portable designs.

Board Layout

Typical connections for the TLV3011-Q1and TLV3012A-Q1 are shown in Figure 22. The TLV3011-Q1is an
open-drain output device. A pull-up resistor must be connected between the comparator output and supply to
enable operation.

To minimize supply noise, power supplies should be capacitively decoupled by a 0.01-μF ceramic capacitor in
parallel with a 1-μF electrolytic capacitor. Comparators are sensitive to input noise and precautions such as
proper grounding (use of ground plane), supply bypassing, and guarding of high-impedance nodes minimize the
effects of noise and help to ensure specified performance.

(1) Use RPULL-UP with TLV3011-Q1 only.

Figure 22. Basic Connections of the TLV3011-Q1 and TLV3012A-Q1

Open-Drain Output (TLV3011-Q1)

The open-drain output of the TLV3011-Q1is useful in logic applications. The value of the pull-up resistor and
supply voltage used affects current consumption because of the additional current drawn when the output is in a
low state. This effect can be seen in Figure 3.

Copyright © 2011 年, Texas Instruments Incorporated 9
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External Hysteresis

Comparator inputs have no noise immunity within the range of specified offset voltage (±12 mV). For noisy input
signals, the comparator output may display multiple switching as input signals move through the switching
threshold. The typical comparator threshold of the TLV3011-Q1and TLV3012A-Q1 is ±0.5 mV. To prevent
multiple switching within the comparator threshold of the TLV3011-Q1or TLV3012A-Q1, external hysteresis may
be added by connecting a small amount of feedback to the positive input. Figure 23 shows a typical topology
used to introduce hysteresis, described by this equation:

(1) Use RPULL-UP with TLV3011-Q1 only.

Figure 23. Adding Hysteresis

VHYST sets the value of the transition voltage required to switch the comparator output by increasing the threshold
region, thereby reducing sensitivity to noise.

Applications

Battery-Level Detect

The low power consumption and 1.8-V supply voltage of the TLV3011-Q1make it an excellent candidate for
battery-powered applications. Figure 24 shows the TLV3011-Q1configured as a low battery level detector for a
3-V battery.

(1) Use RPULL-UP with TLV3011-Q1 only.

Figure 24. TLV3011-Q1 Configured as Low Battery Level Detector

10 Copyright © 2011 年, Texas Instruments Incorporated
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Power-On Reset

The reset circuit shown in Figure 25 provides a time-delayed release of reset to the MSP430 microcontroller.
Operation of the circuit is based on a stabilization time constant of the supply voltage, rather than on a
predetermined voltage value. The negative input is a reference voltage created by the internal voltage reference.
The positive input is an RC circuit that provides a power-up delay. When power is applied, the output of the
comparator is low, holding the processor in the reset condition. Only after allowing time for the supply voltage to
stabilize does the positive input of the comparator become higher than the negative input, resulting in a high
output state, releasing the processor for operation. The stabilization time required for the supply voltage is
adjustable by the selection of the RC component values. Use of a lower-valued resistor in this portion of the
circuit does not increase current consumption, because no current flows through the RC circuit after the supply
has stabilized.

(1) Use RPULL-UP with TLV3011-Q1 only.

Figure 25. TLV3011-Q1 or TLV3012A-Q1 Configured as Power-Up Reset Circuit for the MSP430

The reset delay needed depends on the power-up characteristics of the system power supply. R1 and C1 are
selected to allow enough time for the power supply to stabilize. D1 provides rapid reset if power is lost. In this
example, the R1 × C1 time constant is 10 ms.

Relaxation Oscillator

The TLV3012A-Q1 can be configured as a relaxation oscillator to provide a simple and inexpensive clock output
(see Figure 26). The capacitor is charged at a rate of T = 0.69RC and discharges at a rate of 0.69RC. Therefore,
the period is T = 1.38RC. R1 may be a different value than R2.

Figure 26. TLV3012A-Q1 Configured as Relaxation Oscillator
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的风险，客户应提供充分的设计与操作安全措施。

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

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

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

可访问以下 URL 地址以获取有关其它 TI 产品和应用解决方案的信息：

产产品品

放大器 http://www.ti.com.cn/amplifiers

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

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

接口 http://www.ti.com.cn/interface

逻辑 http://www.ti.com.cn/logic

电源管理 http://www.ti.com.cn/power

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

应应用用

音频 http://www.ti.com.cn/audio

汽车 http://www.ti.com.cn/automotive

宽带 http://www.ti.com.cn/broadband

数字控制 http://www.ti.com.cn/control

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

安全 http://www.ti.com.cn/security

电话 http://www.ti.com.cn/telecom

视频与成像 http://www.ti.com.cn/video

无线 http://www.ti.com.cn/wireless

邮寄地址：Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2006, Texas Instruments Incorporated
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PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TLV3012AQDCKRQ1 ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 BPF

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) RoHS:  TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".
RoHS Exempt: TI defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: TI defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

 
(6) Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.

 

http://www.ti.com/product/TLV3012-Q1?CMP=conv-poasamples#samplebuy






重重要要声声明明和和免免责责声声明明

TI 均以“原样”提供技术性及可靠性数据（包括数据表）、设计资源（包括参考设计）、应用或其他设计建议、网络工具、安全信息和其他资
源，不保证其中不含任何瑕疵，且不做任何明示或暗示的担保，包括但不限于对适销性、适合某特定用途或不侵犯任何第三方知识产权的暗示
担保。

所述资源可供专业开发人员应用TI 产品进行设计使用。您将对以下行为独自承担全部责任：(1) 针对您的应用选择合适的TI 产品；(2) 设计、
验证并测试您的应用；(3) 确保您的应用满足相应标准以及任何其他安全、安保或其他要求。所述资源如有变更，恕不另行通知。TI 对您使用
所述资源的授权仅限于开发资源所涉及TI 产品的相关应用。除此之外不得复制或展示所述资源，也不提供其它TI或任何第三方的知识产权授权
许可。如因使用所述资源而产生任何索赔、赔偿、成本、损失及债务等，TI对此概不负责，并且您须赔偿由此对TI 及其代表造成的损害。

TI 所提供产品均受TI 的销售条款 (http://www.ti.com.cn/zh-cn/legal/termsofsale.html) 以及ti.com.cn上或随附TI产品提供的其他可适用条款的约
束。TI提供所述资源并不扩展或以其他方式更改TI 针对TI 产品所发布的可适用的担保范围或担保免责声明。IMPORTANT NOTICE

邮寄地址：上海市浦东新区世纪大道 1568 号中建大厦 32 楼，邮政编码：200122
Copyright © 2020 德州仪器半导体技术（上海）有限公司
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