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FEATURES DESCRIPTION
« Single +5V Power Supply The LMS202 features two transmitters and two

receivers for RS-232 communication. It has a DC-to-
* 230 kbps Data Rate DC converter that permits the device to operate with
+ On-Board DC-to-DC Converter only a single +5V power supply. The on-chip DC-to-
« 0.1pF Charge Pump Capacitors DC converter which utilizes four external 0.1pF
capacitors to generate dual internal power supplies

* Drop-In Replacement to Maxim’s MAX202 for RS-232 compatible output levels.

APPLICATIONS The device meet EIA/TIA-232E and CCITT V.28

. specifications up to 230kbits/sec. The LMS202 is
* POS Equipment (Bar Code Reader) available in 16-pin narrow and wide SOIC packages.
* Hand-Held Equipment

* General Purpose RS-232 Communication

Connection Diagram and Typical Circuit
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Figure 1. 16-Pin SOIC
See D or DW Package

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.
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PIN DESCRIPTIONS

Pin Number Pin Name Pin Function

1,3 C1+, C1- External capacitor connection pins. Recommended external capacitor C1 = 0.1pF (6.3V)

2 V+ Positive supply for TIA/EIA-232E drivers. Recommended external capacitor C4 = 0.1pF (6.3V)

4,5 C2+, C2- External capacitor connection pins. Recommended external capacitor C2 = 0.1uF (16V)

6 V- Negative supply for TIA/EIA-232E drivers. Recommended external capacitor C3 = 0.1pF (16V)

7,14 Tlout, T2out Transmitter output pins conform to TIA/EIA-232E levels. The typical transmitter output swing is +8V
when loaded 3kQ load to ground. The open-circuit output voltage swings from (V+ - 0.6V) to V-

8,13 R1in, R2in Receiver inputs accept TIA/EIA-232

9, 12 R1lout and R2out | Receiver output pins are TTL/CMOS compatible

10, 11 Tinl, Tin2 Transmitter input pins are TTL/CMOS compatible. Inputs of transmitter do not have pull-up resistors.
Connect all unused transmitter inputs to ground

15 GND Ground pin

16 Vs Power supply pin for the device, +5V (£10%)

‘ 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 Y@

Vs -0.3V to 6V
V+ (Vs = 0.3V) to +14V
V- +0.3V to -14V
Driver Input Voltage, Ty -0.3V to (V+ +0.3V)
Receiver Input Voltage, Ry +30V

Driver Output Voltage To

(V- -0.3V) to (V+ +0.3V)

Receiver Output Voltage Ro

-0.3 to (Vs +0.3)

Short Circuit Duration, Tg Continuous
ESD Rating ‘ Human Body Model® 2kv
Machine Model ® 200V
Soldering Information ‘ Infrared or Convection (20sec.) 235°C
Junction Temperature 150°C

Storage Temperature Range

-65°C to +150°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 ensured. For ensured 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, 1.5kQ in series with 100pF
(4) Machine model, 0Q in series with 200pF

Operating Ratings

Supply Voltage Vg 4.5V to 5.5V
Ambient Temperature Range, Tp Commercial (C) 0°C to +70°C
Industrial (1) -40°C to +85°C
Package Thermal Resistance™® D Package 71°C/W
DW Package 55°C/W

(1) The maximum power dissipation is a function of Tjmax), 834, and Ta The maximum allowable power dissipation at any ambient

temperature is Pp = (Tymax) = Ta)/ 634, All numbers apply for packages soldered directly onto a PC board.
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Electrical

Characteristics

Over recommended operating supply and temperature ranges unless otherwise specified
Cl=C2=C3=C4=Chp=0.1pF

C_ = 50pF to 1000pF, R, = 3kQ to 7kQ
Measured from +3V to -3V or vice versa

Symbol ‘ Parameter | Conditions | Min® | Typ® ‘ Max @D | Units
DC Characteristics
Ig ‘ Supply Current | No Load, Ty = 25°C | | 1 ‘ 7 | mA
Logic
linPUT Input Leakage Current Tin=0Vto Vg +10 HA
VTHL Input Logic Theshold Low Tin 0.8 \%
VTHH Input Logic Theshold High Tin 2.0 \%
VoL TTL/CMOS Output Voltage Low RouT, lout = 3.2mA 0.4 \%
VoH TTL/CMOS Output Voltage High RouT: lout = —1.0mA 3.5 Vg -0.1 \%
RS-232 Receiver Inputs
VRi Receiver Input Voltage Range -30 +30 \%
VRTHL Receiver Input Theshold Low Vg =5V, Tp =25°C 0.8 1.4 \%
VRTHH Receiver Input Theshold High Vg =5V, Tp =25°C 2 2.4 \%
VHysT Receiver Input Hysteresis Vg =5V 0.2 0.6 1.0 \%
R Receiver Input Resistance Vg =5V, Tp =25°C 3 5 7 kQ
RS-232 Transmitter Outputs
Vo Transmitter Output Voltage Swing | All transmitters loaded with 3kQ to GND +5 +8 \%
Ro Output Resistance Vg =V+=V-=0V, 300 Q

Vo =22V
los Output Short Circuit Current +11 +60 mA
Timing Characteristics
DR Maximum Data Rate C, = 50pF to 1000pF, 230 kbps
R_ = 3kQ to 7kQ

TRPLH Receiver Propagation Delay C, = 150pF 0.08 1 us
TRPHL
TopLH Transmitter Propagation Delay R, = 3kQ, C, = 2500pF 2.4 us
TopPHL All transmitters loaded
VsLEw Transition Region Slew Rate Ta=25°C, Vg =5V 3 6 30 V/us

(1) All limits are ensured by testing or statistical analysis
(2) Typical Values represent the most likely parametric norm.
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Typical Characteristics

Transmitter Output High Voltage vs. Load Capacitance Transmitter Slew Rate vs. Load Capacitance
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Figure 2. Figure 3.
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APPLICATION INFORMATION

CAPACITOR SELECTION

The recommended capacitors are 0.1uF. However, larger capacitors for the charge pump may be used to
minimized ripples on V+ and V- pins.

POWER SUPPLY DECOUPLING

In some applications that are sensitive to power supply noise from the charge pump, place a decoupling
capacitor, Chp, from Vg5 to GND. Use at least a 0.1uF capacitor or the same size as the charge pump capacitors
(C1-C4).

CHARGED PUMP

The dual internal charged-pump provides the +10V to the to transmitters. Using capacitor C1, the charge pump
converts +5V to +10V then stores the +10V in capacitor C3. The charge pump uses capacitor C2 to invert the
+10V to —10V. The -10V is then stored in capacitor C4.
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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 JESDA48, 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.

Tl 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 Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl 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.

Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions 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. Tl 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 Tl 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.
Tl 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 Tl 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 Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl 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 Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl 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.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl 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
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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