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FEATURES
• Integral Non-inductive Current Sense

Element with Internal Kelvin
Connections

• 20A Current Rating

• Bi-directional, High Side or Low Side
Sensing

• Internal Temperature Nulling Circuitry
for Current Sense Element and
Amplifier

• Logic Compatible Current Direction
Status Output

• Low Offset, Chopper Stabilized
Current Sense Amplifier

• Uncommitted Amplifier with User
Programmable Gain

• Overcurrent Indication with User
Programmable Threshold

DESCRIPTION
The UCC3926 Current Sensor IC contains a wideband, transimpedance
amplifier for converting the current through an internal, non-inductive
1.3mΩ shunt resistor into a proportional voltage. The sense element oper-
ates in both high-side (VDD referenced) and low-side (GND referenced) ap-
plications.

The UCC3926 can measure currents up to ±20A. This transimpedance am-
plifier gain is precisely trimmed to 33.3mΩ to convert a 15A input into a
500mV output signal. It has a very low input offset voltage from chop-
per-stabilization. A cross-switching block rectifies the input signal by forcing
the differential output, AOP positive with respect to the other differential
output, AON. SIGN indicates the polarity of the current.

The UCC3926 programmable amplifier provides three functions. It converts
the differential transimpedance output signal into a single-ended signal. It
has a user-controlled gain stage that sets the maximum current level to the
desired voltage and it level shifts the zero current point to the desired level
as well. A comparator then compares the output of the instrumentation am-
plifier to a user-set reference voltage on OCREF, which provides an
overcurrent status bit OC.

The UCC3926 is available in the 16 pin SOIC package.

± 20A Integrated Current Sensor

BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Input Sense Current (IIN) . . . . . . . . . . . . . . . . . . . . . . . . . ± 20A
Supply Voltage, VDD . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.5V
Inrush Current, 50µs . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±100A
Input Voltage Range (CSP, CSN) . . . . . . . . . . . –0.2V to 14.5V
CSP, CSN, Common Mode Range
(referenced to GND) . . . . . . . . . . . . . . . . . . . . . . . . . ± 200mV

CSP, CSN, Common Mode Range
(referenced to VDD) . . . . . . . . . . . . . . . . . . . . . . . . . . ± 200mV

Shunt Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.25mΩ
Storage Temperature . . . . . . . . . . . . . . . . . . . . –65°C to 150°C
Junction Temperature . . . . . . . . . . . . . . . . . . . . –55°C to 150°C
Lead Temperature (Soldering, 10sec.) . . . . . . . . . . . . . . 300°C

Currents are positive into, negative out of the specified termi-
nal. Consult Packaging Section of Databook for thermal limita-
tions and considerations of packages.

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for VDD = 4.8V; all temperature
ranges and TA = TJ.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Supply Section

VDD 4.8 14 V
IVDD 3.8 6 mA

Transimpedance Amplifier Section
AOP – AON IIN = 15A, VDD = 10V, 25°C 490 500 510 mV

IIN = 15A, VDD = 10V, 0°C to +70°C 480 500 520 mV
IIN = 15A, VDD = 10V, –40°C to +85°C 460 500 540 mV
IIN = 15A, VDD = 10V, –55°C to +125°C 410 500 590 mV

Quiescent Output Voltage (AOP, AON) IIN = 0 1.0 V
Quiescent Differential Voltage (AOP –
AON)

IIN = 0, Measure AC Peak to Peak 0 30 mV

Bandwidth (Note 1) 20 40 MHz
Output Impedance 350 500 Ω
Shunt Resistance CSP to CSN 1.3 mΩ
PSRR VDD = 4.8V to 10V 45 dB

VDD = 10V to 14V 25 dB
Temperature Coefficient (Note 1) –200 200 ppm/°C

Sign Comparator Section
VOH, VDD – SIGN CSP = 1A, ISIGN = –100µA, CSN = 0V 0.2 0.4 V
VOL, SIGN CSP = –1A, ISIGN = 100µA, CSN = 0V 0.2 0.4 V
IIH Threshold Ramp CSP, CSN = 0V 400 700 mA
IIL Threshold Ramp CSP, CSN = 0V –400 –700 mA

Programmable Amplifier Section
AVOL 60 70 dB
GBW At 200kHz 6 13 MHz
VIO VIN = 0.5V, 1.5V, 2.5V –9 9 mV

CONNECTION DIAGRAM

SOIC-16 (Top View)
DS Package

ORDERING INFORMATION

TEMPERATURE RANGE PACKAGES

UCC1926 – 55°C to +125°C DS

UCC2926 – 40°C to +85°C DS

UCC3926 0°C to +70°C DS
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ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for VDD = 4.8V; all temperature
ranges and TA = TJ.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Programmable Amplifier Section  (cont.)

PSRR VDD = 4.8V to 10V 60 dB
VDD = 10V to 14V 60 dB

Common Mode Input Range 0.5 2.5 V
IIB, Input Bias Current (NI, INV) –100 –350 nA
IIO, Input Offset Current 20 350 nA
VOL INV – NI = 20mV, IO = 0µA 100 200 mV

INV – NI = 20mV, IO = 200µA 150 300 mV
VOH NI – INV = 20mV, IO = –200µA, (VDD – OUT) 1.2 2 V
VOH, Clamp NI – INV = 20mV, VDD = 14V 6 7 8 V
IOL OUT = 1.5V 1 3.5 mA
IOH OUT = 1.5V – 250 – 325 mA

Overcurrent Comparator Section
OC Comp Threshold OCREF = 2V 2.00 2.05 V
Common Mode Range (Note 1) 0.1 VDD–

2
V

Hysteresis 20 40 60 mV
VOL (OCREF – OUT) = 100mV, IOC = 100µA 0.2 0.4 V
VOH, VDD – OC (OUT – OCREF) = 100mV, IOC = –100µA 0.2 0.4 V
Propagation Delay (OUT – OCREF) = ± 100mV 90 175 ns

Note 1: Guaranteed by design. Not 100% tested in prodcution.

PIN DESCRIPTIONS
AOP: Positive output of the converted current signal.
Voltage from AOP to AON is the absolute value of the
transimpedance amplifier output. AOP may show some
“chopping” noise. The differential to single-ended
conversion removes the common-mode noise between
AOP and AON.Some high frequency filtering of AOP to
GND can reduce the fast transient spikes. The output
stage of AOP is shown in Figure 1.

AON: Negative output of the converted current signal.
Voltage from AOP to AON is the absolute value of the
transimpedance amplifier output. AON may show some
“chopping” noise. The differential to single-ended
conversion removes the common-mode noise between
AOP and AON. Some high frequency filtering of AON to
GND can reduce the fast transient spikes. Note that AON
is above GND voltage. The output stage of AON is shown
in Figure 1.

CSN: Input connection to one end of the internal current
sense shunt resistor. Nominal resistance from CSP to
CSN is 1.3mΩ. The current shunt has a nominal
temperature coefficient of 3530 ppm/°C. The temperature
adjusted autozero gain is designed to cancel this temp
co. effect. CSN may be referenced to GND for low side

sensing or to VDD for high side sensing. CSP – CSN
may vary from ±75mV from either GND or VDD. Current
into CSN is defined as negative.

CSP: Input connection to the other end of the internal
current sense shunt resistor. Nominal resistance from
CSP to CSN is 1.3mW. The current shunt has a nominal
temperature coefficient of 3530 ppm/°C. The temperature
adjusted autozero gain should cancel this temp co. effect.
CSP may be referenced to GND for low side sensing or
to VDD for high side sensing. CSP – CSN may vary from
±75mV from either GND or VDD. Current into CSP is
defined as positive.

15K

100
AOP, AON

VDD

250µA ESD DIODE

CROSS SWITCH
IMPEDANCE

Figure 1. AOP and AON output stage.
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GND: This pin is the return point for all device currents.

INV: Negative input to the programmable amplifier to
provide differential to single-ended signal conversion.

NI: Positive input to the programmable amplifier to
provide differential to single-ended signal conversion.

OC: Overcurrent comparator output. When OUT is
greater than OCREF, OC switches high. The OC
comparator has a typical hysteresis of 25mV.

OCREF: The reference pin of overcurrent comparator for
setting overcurrent threshold voltage.

OUT: Output of the programmable amplifier intended to
provide differential to single-ended signal conversion of
the transimpedance amplifier's outputs.

Use this opamp to establish overall gain and nominal
zero current reference voltage. This amplifier may be
configured with a gain of one or more. Any non-common
mode “chopping” noise between AOP and AON will show
up at OUT. Some filtering of OUT may improve the appli-
cation’s performance.

SIGN: Sign comparator output. SIGN also controls the
analog switches in the cross-switching block to keep
AOP greater than AON. At currents near zero amps, the
sign comparator may switch from “chopping” noise from
the transimpedance amplifier.

VDD: VDD is the power input connection for this device.
Its input range is from 4.8V to 14V. Bypass to GND using
good quality ceramic capacitors.

PIN DESCRIPTIONS (cont.)
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Figure 2. Differential output voltage (AOP-AON) vs.
input current (IIN).
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Figure 3. Quiescent AOP, AON output voltage vs.
temperature.
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Figure 4. Differential output voltage (AOP - AON) vs.
VDD and temperature.
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Figure 5. Typical shunt resistance vs. temperature.
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UNITRODE CORPORATION
7 CONTINENTAL BLVD. • MERRIMACK, NH  03054
TEL. (603) 424-2410 • FAX (603) 424-3460
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PROGRAMMABLE AMPLIFIER

SIGN COMPARATOR
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OVERCURRENT
COMPARATOR
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10kΩ

10kΩ

10kΩ SW3
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100pF
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LAB EVALUATION CIRCUIT
The circuit shown uses a pulse generator to switch cur-
rents while observing the analog voltage of the sensed
current. A four position switch can be used to experiment

with different gain settings for the programmable ampli-
fier. The OCREF voltage and the NI DC bias voltage can
be adjusted with 1kΩ potentiometers to offset the ampli-
fier output and set the overcurrent comparator threshold.

UDG-97158
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance or customer product design. TI does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of TI covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding any third
party’s products or services does not constitute TI’s approval, warranty or endorsement thereof.

Copyright   2000, Texas Instruments Incorporated
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 SUNSTAR商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为一体的高

科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供应商，是中国最早和

最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专业代理和分銷世界各大品牌IC
芯片和電子元器件的连锁经营綜合性国际公司。在香港、北京、深圳、上海、西安、成都等全国主要电子

市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成强大统一的供

货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感器、微波光电元器件、工

控机/DOC/DOM电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA软件硬件、二极管、三极管、模

块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能模块开发配套商。专业以现代信息产业

（计算机、通讯及传感器）三大支柱之一的传感器为主营业务，专业经营各类传感器的代理、销售生产、

网络信息、科技图书资料及配套产品设计、工程开发。我们的专业网站——中国传感器科技信息网（全球

传感器数据库） www.SENSOR-IC.COM 服务于全球高科技生产商及贸易商，为企业科技产品开发提供技

术交流平台。欢迎各厂商互通有无、交换信息、交换链接、发布寻求代理信息。欢迎国外高科技传感器、

变送器、执行器、自动控制产品厂商介绍产品到 中国，共同开拓市场。本网站是关于各种传感器-变送器-

仪器仪表及工业自动化大型专业网站,深入到工业控制、系统工程计 测计量、自动化、安防报警、消费电

子等众多领域，把最新的传感器-变送器-仪器仪表买卖信息,最新技术供求,最新采购商,行业动态，发展方

向，最新的技术应用和市场资讯及时的传递给广大科技开发、科学研究、产品设计人员。本网站已成功为

石油、化工、电力、医药、生物、航空、航天、国防、能源、冶金、电子、工业、农业、交通、汽车、矿

山、煤炭、纺织、信息、通信、IT、安防、环保、印刷、科研、气象、仪器仪表等领域从事科学研究、产

品设计、开发、生产制造的科技人员、管理人员 、和采购人员提供满意服务。 我公司专业开发生产、代

理、经销、销售各种传感器、变送器、敏感元器件、开关、执行器、仪器仪表、自动化控制系统： 专门从

事设计、生产、销售各种传感器、变送器、各种测控仪表、热工仪表、现场控制器、计算机控制系统、数

据采集系统、各类环境监控系统、专用控制系统应用软件以及嵌入式系统开发及应用等工作。如热敏电阻、

压敏电阻、温度传感器、温度变送器、湿度传感器、 湿度变送器、气体传感器、 气体变送器、压力传感

器、 压力变送、称重传感器、物（液）位传感器、物（液）位变送器、流量传感器、 流量变送器、电流

（压）传感器、溶氧传感器、霍尔传感器 、图像传感器、超声波传感器、位移传感器、速度传感器、加速

度传感器、扭距传感器、红外传感器、紫外传感器、 火焰传感器、激光传感器、振动传感器、轴角传感器、

光电传感器、接近传感器、干簧管传感器、继电器传感器、微型电泵、磁敏（阻）传感器 、压力开关、接

近开关、光电开关、色标传感器、光纤传感器、齿轮测速传感器、 时间继电器、计数器、计米器、温控仪、

固态继电器、调压模块、电磁铁、电压表、电流表等特殊传感器 。 同时承接传感器应用电路、产品设计

和自动化工程项目。 

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子 元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达军工产品网:http://www.junpinic.com/

商斯达实业科技产品网://www.sunstars.cn/传感器销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83607652 83376489 83376549 83370250   83370251   82500323 

    传真：0755-83376182  （0）13902971329  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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