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General Description Features

The SM73403 is a single voltage comparator with an input (T, = 25°C. Typical values unless otherwise specified).
common mode that includes ground. The SM73403 is de-  m 5-Pin SOT23 package
signed to operate from a single 5V to 30V power supply ora g |nqustrial operating range —40°C to +85°C
split power supply. Its low supply current is virtually indepen- g Single or dual power supplies
dent of the magnitude of the supply voltage. = Wide supply voltage range 5V to 30V
The SM73403 features an open collector output stage. This g Low supply current 300pA
allows the connection of an external resistor at the output. The = Low input bias current 7nA
output can directly interface with TTL, CMOS and other logic a Lowi P t offset t +1nA
levels, by tying the resistor to different voltage levels (level ow !npu ofiset curren =in
translator). m Low input offset voltage +2mV
The SM73403 is available in a space saving 5-Pin SOT23 ™ FResponse time 440ns (50mV overdrive)
package. m  |Input common mode voltage OtoVg-15V
Applications
m Photovoltaic electronics
m A/D converters
m Pulse, square wave generators
m Peak detector
m Industrial applications
K
- (.
) Magic
& by National Semiconductor
Connection Diagram Typical Circuit
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FIGURE 1. Inverting Comparator with Hysteresis
Ordering Information

Package Part Number Package Marking Transport Media NSC Drawing
SM73403MF 1k Units Tape and Reel
5-Pin SOT-23 SM73403MFX LLPB 3k Units Tape and Reel MFO5A
SM73403MFE 250 Units Tape and Reel
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SM73403

Absolute Maximum Ratings (Note 1) Junction Temperature (Note 3) +150°C

Soldering Inf ti
If Military/Aerospace specified devices are required, oldering fnformation

please contact the National Semiconductor Sales Office/ Infrared or Convection (20 sec.) 235°C
Distributors for availability and specifications. Wave Soldering (10 sec.) 260°C
ESD Tolerance (Note 2) . .

rating Ratin Note 1

Human Body Model 2KV Ope ating hatings (Note 1)

Machine Model 200V Supply Voltage, Vg 5V to 30V
V\ Differential 30V Temperature Range (Note 3) -40°C to +85°C
Supply Voltages 30V or +15V Package Thermal Resistance (Note 3)

Voltage at Input Pins -0.3V to 30V 5-Pin SOT23 168°C/W
Storage Temperature Range —-65°C to +150°C

Electrical Characteristics unless otherwise specified, all limits are guaranteed for T, = 25°C, Vg=5V,V-=0V,
Vem = V+/2 = V. Boldface limits apply at the temperature extremes.

Symbol Parameter Conditions Min Typ Max Units
(Note 5) | (Note 4) | (Note 5)
Vos Input Offset Voltage Vg =5V to 30V, 2 7 mV
Vo =1.4V, Vg, =0V 10
los Input Offset Current Vo=1.4V, Vg, =0V 1.6 50 nA
250
I Input Bias Current Vo=1.4V, Ve, =0V 10 250 nA
400
Is Supply Current R, =Open, Vg =5V 0.25 0.7 A
R_ = Open, Vg =30V 0.30 2
lo Output Sink Current Vine = IV,V- =0V, Vg = 1.5V 6 13 mA
I eakage | Output Leakage Current Vine =1V,V\- =0V, Vg =5V 0.1 nA
Vine = 1V,V\- =0V, Vo = 30V 1 pA
VoL Output Voltage Low lo=—4mA, V|, =0V,V . =1V 180 400 mV
700
Vem Common-Mode Input Voltage |Vg =5V to 30V (Note 6) 0 Vg-1.5V v
Range 0 Vg -2V
Ay Voltage Gain Vg =15V, V5 =1.4Vio 11.4V, 120 V/imV
R, > = 15kQ connected to Vg
tpHL Propagation Delay Input Overdrive = 5mV 900
(High to Low) R, = 5.1kQ connected to 5V, C_ = 15pF
ns
Input Overdrive = 50mV 250
R, = 5.1kQ connected to 5V, C, = 15pF
toLn Propagation Delay Input Overdrive = 5mV 940 ys
(Low to High) R_ = 5.1kQ connected to 5V, C, = 15pF
Input Overdrive = 50mV 440 ns
R, = 5.1kQ connected to 5V, C, = 15pF

Note 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.
Note 2: 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).

Note 3: The maximum power dissipation is a function of Ty, 6,2 The maximum allowable power dissipation at any ambient temperature is

Pp = (Tymax) - Ta) 8,4 - All numbers apply for packages soldered directly onto a PC board.

Note 4: 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.

Note 5: All limits are guaranteed by testing or statistical analysis.

Note 6: 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 Vg - 1.5V at 25°C.
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Typical Performance Characteristics T, =25°C. Unless otherwise specified.

Supply Current vs. Supply Voltage
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Output Saturation Voltage vs. Output Sink Current
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Input Bias Current vs. Supply Current
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Input Offset Voltage vs. Supply Voltage
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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
(V\) at the non-inverting pin to the reference voltage (Vggg)
at the inverting pin. If V| is less than Vggp the output (V) is
low (Vg ). However, if V| is greater than Vgzep, the output
voltage (V) is high (V). Refer to Figure 2.
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FIGURE 2. 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. Hys-
teresis creates two switching thresholds (one for the rising
input voltage and the other for the falling input voltage). Hys-
teresis 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 oscil-
lation may occur.

For an inverting configured comparator, hysteresis can be
added with a three resistor network and positive feedback.

When input voltage (V,y) at the inverting node is less than
non-inverting node (V;), the output is high. The equivalent
circuit for the three resistor network is R, in parallel with Rg
and in series with R,. The lower threshold voltage V-, is cal-
culated by:

Vi1 =((Vg Ry) / (((Ry Rg) / (R + Ry)) + Ry))

When V| is greater than V4, the output voltage is low. The
equivalent circuit for the three resistor network is R, in parallel
with R; and in series with R;. The upper threshold voltage
V1, is calculated by:

Vi, = Vg ((Ry Rg) / (Ry + Rg)) / (Ry + ((Ry Rg) / (R, + Ry)))

The hysteresis is defined as
AViy= Vg = Vpp

30159712
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FIGURE 3. Inverting Configured Comparator — SM73403

www.national.com




Input Stage

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

Output Stage

The SM73403 has an open collector grounded-emitter NPN
output transistor for the output stage. This requires an exter-
nal 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 dis-
sipation. 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 4).
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FIGURE 4. Output Saturation Voltage vs. Output Sink
Current
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SOT23-5 Tape and Reel Specification
TAPE FORMAT

Tape Section # Cavities Cavity Status Cover Tape Status
Leader (Start End) 0 (min) Empty Sealed
75 (min) Empty Sealed
Carrier 3000 Filled Sealed
1000 Filled Sealed
Trailer (Hub End) 125 (min) Empty Sealed
0 (min) Empty Sealed
TAPE DIMENSIONS
#0.061£0.002 TYP.
[1.55£0.05]
0.157 TYP.
0.079£0.002 TYP. +_+T>1 0.069 0 Og‘;_’
[2£0.05] , | ; . .
| U 75]—‘ f0.2) I~
;JD A\ J CAVITY
- + - < 39 MAX. — SYMM
, -\ W BAT TY{P Bo
F TANGENT — i | @ GAGE LINE
W POINTS
oalval=: BNy
U%J T I
R0.012 TYP !
5 [0.3] )
#0.04140.002 TYP. |<—P1 TYP—»l ALL INSIDE RADII _>l 0.012
[1.04£0.05] DIRECTION OF FEED ——» [0.3]
GAGE LINE SECTION B-B
A TYP
@ TANGENT POINTS | CAVITY R0.012 TYP GAGE LINE
. N SYMM [0.3]
3% MAX TYP ¢ ALL INSIDE RADII
| | |
S o I VISR L o I i
0.012 ]
Ao TYP [0.3]
AT GAGE LINE R 1.181 MIN, |
SECTION A-A [30]
BEND RADIUS
NOT TQ SCALE
30159715
8mm 0.130 0.124 0.130 0.126 0.138 + 0.002 0.055 + 0.004 0.157 0.315+0.012
(3.3) (3.15) (3.3) (3.2) (3.5 £ 0.05) (1.4 £0.11) (4) (8+0.3)
Tape Size DIMA | DIMAo | DIMB | DIMBo DIM F DIM Ko DIM P1 DIMW

www.national.com 6




REEL DIMENSIONS

TAPE SLOT

DETAIL X
SCALE: 3X

—|—‘ - W3

—- <—W2

30159716

8mm 7.00 | 0.059 | 0.512 | 0.795 | 2.165 | 0.331 + 0.059/-0.000 | 0.567 | W1 + 0.078/-0.039
330.00 | 1.50 | 13.00 | 20.20 | 55.00 8.40 + 1.50/-0.00 14.40 W1 +2.00/-1.00
Tape Size A B C D N Wi w2 W3

www.national.com
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SM73403

Physical Dimensions inches (millimeters) unless otherwise noted

. 008 [0.2)@[C[AE[BO

CONTROLLING DIMENSION IS INCH

VALUES IN [ ] ARE MILLIMETERS
DIMENSIONS IN (") FOR REFERENCE ONLY

5-Pin SOT23
NS Package Number MFO5A

fe——t—c2x 0375

[0.953)

LAND PATTERN RECOMMENDATION

1 | 063+ 003
iéigiigof;s] [1.6£0.07] (5% .0
(5X .027 )<L—“
[0.69]
2x [L0375
10,9531
R.004 MIN TYP
0.1)
[ \ R.004 MIN TYP
10,11
038- 047 (.040 ) © oots
10.97-1.19) [1.021 (006079812 TYP
| | [oasig] )
S]004 [0.11]C *L T
5% 01581.0033<L—>I 002-.006
[0.430.096) £0.05-0.151 Cozs
10.635]

\SEAT ING

PLANE

014-.022 —
[0.36-0.55]
TYP

)

MFOS5A (Rev D)
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SM73403 Single General Purpose Voltage Comparator

Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:
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THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
(“NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY
OR COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
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DOCUMENT.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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