
OUTPUT

1

2

3

5

4

VIN
-

GND

VS

VIN
+

SM73403

www.ti.com SNOSBA0 –OCTOBER 2011

Single General Purpose Voltage Comparator
Check for Samples: SM73403

1FEATURES APPLICATIONS
2• (TA = 25°C. Typical Values Unless Otherwise • Photovoltaic Electronics

Specified). • A/D Converters
• 5-Pin SOT23 Package • Pulse, Square Wave Generators
• Industrial Operating Range −40°C to +85°C • Peak Detector
• Single or Dual Power Supplies • Industrial Applications
• Wide Supply Voltage Range 5V to 30V DESCRIPTION

The SM73403 is a single voltage comparator with an• Low Supply Current 300µA
input common mode that includes ground. The• Low Input Bias Current 7nA
SM73403 is designed to operate from a single 5V to

• Low Input Offset Current ±1nA 30V power supply or a split power supply. Its low
supply current is virtually independent of the• Low Input Offset Voltage ±2mV
magnitude of the supply voltage.• Response Time 440ns (50mV Overdrive)
The SM73403 features an open collector output• Input Common Mode Voltage 0 to VS - 1.5V
stage. This allows the connection of an external
resistor at the output. The output can directly
interface with TTL, CMOS and other logic levels, by
tying the resistor to different voltage levels (level
translator).

The SM73403 is available in a space saving 5-Pin
SOT23 package.

Connection Diagram

Figure 1. 5-Pin SOT23
Package Number DBV0005A

Top View

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.

2All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 2011, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Typical Circuit

Figure 2. Inverting Comparator with Hysteresis

These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings (1) (2)

ESD Tolerance (3)

Human Body Model 2KV

Machine Model 200V

VIN Differential 30V

Supply Voltages 30V or ±15V

Voltage at Input Pins −0.3V to 30V

Storage Temperature Range −65°C to +150°C

Junction Temperature (4) +150°C

Soldering Information

Infrared or Convection (20 sec.) 235°C

Wave Soldering (10 sec.) 260°C

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is intended to be functional, but specific performance is not guaranteed. For guaranteed specifications and the test
conditions, see the Electrical Characteristics.

(2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability and
specifications.

(3) Human Body Model, applicable std. MIL-STD-883, Method 3015.7. Machine Model, applicable std. JESD22-A115-A (ESD MM std. of
JEDEC) Field-Induced Charge-Device Model, applicable std. JESD22-C101-C (ESD FICDM std. of JEDEC).

(4) The maximum power dissipation is a function of TJ(MAX), θJA. The maximum allowable power dissipation at any ambient temperature is
PD = (TJ(MAX) - TA)/ θJA . All numbers apply for packages soldered directly onto a PC board.

Operating Ratings (1)

Supply Voltage, VS 5V to 30V

Temperature Range (2) −40°C to +85°C

Package Thermal Resistance (2)

5-Pin SOT23 168°C/W

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is intended to be functional, but specific performance is not guaranteed. For guaranteed specifications and the test
conditions, see the Electrical Characteristics.

(2) The maximum power dissipation is a function of TJ(MAX), θJA. The maximum allowable power dissipation at any ambient temperature is
PD = (TJ(MAX) - TA)/ θJA . All numbers apply for packages soldered directly onto a PC board.
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Electrical Characteristics
Unless otherwise specified, all limits are guaranteed for TA = 25°C, VS = 5V, V− = 0V, VCM = V+/2 = VO. Boldface limits apply
at the temperature extremes.

Symbol Parameter Conditions Min Typ Max Units
(1) (2) (1)

VOS Input Offset Voltage VS = 5V to 30V, 2 7 mV
VO = 1.4V, VCM = 0V 10

IOS Input Offset Current VO = 1.4V, VCM = 0V 1.6 50 nA
250

IB Input Bias Current VO = 1.4V, VCM = 0V 10 250 nA
400

IS Supply Current RL = Open, VS = 5V 0.25 0.7
mA

RL = Open, VS = 30V 0.30 2

IO Output Sink Current VIN
+ = 1V,VIN

− = 0V, VO = 1.5V 6 13 mA

ILEAKAGE Output Leakage Current VIN
+ = 1V,VIN

− = 0V, VO = 5V 0.1 nA

VIN
+ = 1V,VIN

− = 0V, VO = 30V 1 µA

VOL Output Voltage Low IO = −4mA, VIN
+ = 0V,VIN

− = 1V 180 400 mV
700

VCM Common-Mode Input Voltage VS = 5V to 30V (3) 0 VS - 1.5V VRange 0 VS - 2V

AV Voltage Gain VS = 15V, VO = 1.4V to 11.4V, 120 V/mV
RL > = 15kΩ connected to VS

tPHL Propagation Delay Input Overdrive = 5mV 900
(High to Low) RL = 5.1kΩ connected to 5V, CL = 15pF

ns
Input Overdrive = 50mV 250
RL = 5.1kΩ connected to 5V, CL = 15pF

tPLH Propagation Delay Input Overdrive = 5mV 940 µs
(Low to High) RL = 5.1kΩ connected to 5V, CL = 15pF

Input Overdrive = 50mV 440 ns
RL = 5.1kΩ connected to 5V, CL = 15pF

(1) All limits are guaranteed by testing or statistical analysis.
(2) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary

over time and will also depend on the application and configuration. The typical values are not tested and are not guaranteed on
shipped production material.

(3) The input common-mode voltage of either input should not be permitted to go below the negative rail by more than 0.3V. The upper end
of the common-mode voltage range is VS - 1.5V at 25°C.
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Typical Performance Characteristics
TA = 25°C. Unless otherwise specified.

Supply Current Input Bias Current
vs. vs.

Supply Voltage Supply Current

Figure 3. Figure 4.

Output Saturation Voltage Input Offset Voltage
vs. vs.

Output Sink Current Supply Voltage

Figure 5. Figure 6.

Response Time for Various Input Overdrives – tPHL Response Time for Various Input Overdrives – tPLH

Figure 7. Figure 8.
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APPLICATION NOTES

Basic Comparators

A comparator is quite often used to convert an analog signal to a digital signal. The comparator compares an
input voltage (VIN) at the non-inverting pin to the reference voltage (VREF) at the inverting pin. If VIN is less than
VREF the output (VO) is low (VOL). However, if VIN is greater than VREF, the output voltage (VO) is high (VOH).
Refer to Figure 9.

Figure 9. Basic Comparator

Hysteresis

The basic comparator configuration may oscillate or produce a noisy output if the applied differential input is near
the comparator’s input offset voltage. This tends to occur when the voltage on the input is equal or very close to
the other input voltage. Adding hysteresis can prevent this problem. Hysteresis creates two switching thresholds
(one for the rising input voltage and the other for the falling input voltage). Hysteresis is the voltage difference
between the two switching thresholds. When both inputs are nearly equal, hysteresis causes one input to
effectively move quickly pass the other. Thus, effectively moving the input out of the region that oscillation may
occur.

For an inverting configured comparator, hysteresis can be added with a three resistor network and positive
feedback. When input voltage (VIN) at the inverting node is less than non-inverting node (VT), the output is high.
The equivalent circuit for the three resistor network is R1 in parallel with R3 and in series with R2. The lower
threshold voltage VT1 is calculated by:

VT1 = ((VS R2) / (((R1 R3) / (R1 + R3)) + R2)) (1)

When VIN is greater than VT, the output voltage is low. The equivalent circuit for the three resistor network is R2
in parallel with R3 and in series with R1. The upper threshold voltage VT2 is calculated by:

VT2 = VS ((R2 R3) / (R2 + R3)) / (R1 + ((R2 R3) / (R2 + R3))) (2)

The hysteresis is defined as
ΔVIN = VT1 – VT2 (3)
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Figure 10. Inverting Configured Comparator – SM73403

Input Stage

The SM73403 has a bipolar input stage. The input common mode voltage range is from 0 to (VS – 1.5V).

Output Stage

The SM73403 has an open collector grounded-emitter NPN output transistor for the output stage. This requires
an external pull-up resistor connected between the positive supply voltage and the output. The external pull-up
resistor should be high enough resistance so to avoid excessive power dissipation. In addition, the pull-up
resistor should be low enough resistance to enable the comparator to switch with the load circuitry connected.
Because it is an open collector output stage, several comparator outputs can be connected together to create an
OR’ing function output. With an open collector, the output can be used as a simple SPST switch to ground.The
amount of current which the output can sink is approximately 10mA. When the maximum current limit is reached,
the output transistor will saturate and the output will rise rapidly (Figure 11).

Figure 11. Output Saturation Voltage vs. Output Sink Current
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

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 relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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