LT1039
TRIPLE EIA-232 LINE TRANSCEIVER

SLLS105B - D3627, FEBRUARY 1991 - REVISED JANUARY 1992

Meets All EIA-232-D (Revision of RS-232-C)
Specifications

Three Independent Drivers and Receivers
Per Package

EIA-232 Inputs and Outputs Withstand
+30V

3-State Outputs
All Outputs Are Short-Circuit Protected

Virtually Zero Supply Current When
Shutdown

Output of Several Devices Can Be
Paralleled

Operates From +5-V to £15-V Supplies

Designed to Be Interchangeable With
Linear Technology LT1039

DW OR N PACKAGE

(TOP VIEW)
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description

The LT1039 is a triple EIA-232 line transceiver designed to meet the requirements of Standard EIA-232-D. All
outputs are fully protected against an overload or short to ground. A major advantage of the LT1039 is
high-impedance output states when the device is off or powered down. This feature allows several different
devices to be connected together on the same bus.

The bias pin provides a receiver to be kept alive when the LT1039 is shutdown (ON/OFF = low).

The LT1039 is characterized for operation from 0°C to 70°C.

AVAILABLE OPTIONS

PACKAGE
A SMALL OUTLINE PLASTIC DIP
(Bw) (N)
0°C to 70°C LT1039CDW LT1039CN

The DW package is available taped and reeled. Add the suffix R to the
device type (i.e., LTLI039CDWR).

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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LT1039

TRIPLE EIA-232 LINE TRANSCEIVER

SLLS105B - D3627, FEBRUARY 1991 — REVISED JANUARY 1992

logic symbolT

ON/OFF LLIEN

]

2
BIAS ———
R1IN s

T

16

R10UT

5

R2IN

14 roout

R3IN —

12 R3ouT

D10OUT 4

15 D1IN

D20UT 6

13 D2IN

D30oUT -8

1 paN

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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992

Terminal Functions

PIN
DESCRIPTION
NAME NO.
BIAS 2 Keeps receiver 1 alive while the LT1039 is in the shutdown mode. Leave BIAS open when not in use.
D1IN, D2IN, D3IN 15, 13, | Line driver inputs. Operate properly on TTL or CMOS levels. Output valid from V| = (Vpp-) + (2 to 15 V).
11 Connect to 5 V when not used.
D10UT, D20UT, 4, 6,8 | Line driver outputs
D30OUT
GND 10 Ground
ON/OFF 17 Shuts down entire circuit. Cannot be left open. If V|_is at or near 0.8 V, significant settling time may be required.
R1IN, R2IN, R3IN  3,5,7 | Receiver inputs. Input impedance is normally 30 kQ. Accepts EIA-232 voltage levels and has 0.4 V of
hysteresis to provide noise immunity.
R10OUT, R20UT, 16, 14, | Receiver outputs with TTL/ICMOS voltage levels
R30UT 12
VDD + 1 Positive supply voltage for driver
Vpp - 9 Negative supply voltage for driver
Vce 18 5-V supply voltage for receivers

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range, Vpp+ (SEEe NOte 1) . ... oo OVtol5V
Supply VOItAgE raNge, VDD o - - ot e ettt e e e OVto-15V
SUPPIY VORAGE, VoG oo vt 7V
Input voltage range, driver INPUL . . .. ... ot e Vpp-to 25V

FECRIVEI INMPUL .. e e +30V
Input voltage range, ONSOFF . ... ...t e e e e OVto12V
Output voltage range, driver QUIPUL . . ...ttt e Vpp+ —30Vto Vpp-+30V
Duration of output short circuit at (or below) Tp = 25°C (to +30V,seeNote 2) .................. unlimited
Continuous total dissipation . ............ . See Dissipation Rating Table
Operating free-air temperature range, Ta . ..ot e 0°C to 70°C
Storage temperature raNgE . ... ...ttt et e e e e e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ..............ciiiiiiiinennnn. 260°C

NOTES: 1. All voltage values, except differential voltages, are with respect to the GND terminal.
2. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum
dissipation rating is not exceeded.

DISSIPATION RATING TABLE

PACKAGE Tp <25°C DERATING FACTOR Tp =70°C
POWER RATING ABOVE Tp = 25°C POWER RATING
Dw 1025 mW 8.2 mW/°C 656 mW
N 1150 mwW 9.2 mW/°C 736 mW
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LT1039
TRIPLE EIA-232 LINE TRANSCEIVER

SLLS105B - D3627, FEBRUARY 1991 — REVISED JANUARY 1992

recommended operating conditions

MIN  NOM  MAX | UNIT
Supply voltage, Vpp + 5 12 15 \%
Supply voltage, Vpp - -5 -12 -15 \%
Supply voltage, Vcc 4.75 5 525 \%
High-level input voltage, V|4 (see Note 3) 2 \
Low-level input voltage, V|_ (see Note 3) 0.8 \%
Operating free-air temperature, Ta 0 70 °C

NOTE 3: V|H and V|_ specifications apply only for inputs D1IN to D3IN.

DRIVER SECTION

electrical characteristics over recommended operating free-air temperature range, Vpp+ =111.4 V
to £12.6 V, ON/OFF at 2.5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
Voum+ \l\//loal\glgweuzwwpi):;tlve peak output VDDs ~04 Vpp+ 0.4
Maximum negative peak output Load =3 k2 to GND v
Vom- voltage swing Vbp-+10 Vpp-+15
IIH High-level input current Viz2Vv 1 20 A
L Low-level input current V|08V 5 20 A
V=0 15
V=5V 80
Sourcing current, Vo=0 5 15
Sinking current, Vo=0 -5 -15
loz Off-state output current Vo=+18V, V|=0, ON/OFF at 0.4 V +10 +200 uA
Icc Supply current lp=0 4 8 mA
Icc(offy Off-state supply current ON/OFF at 0.4V 1 100 A
SR Slew rate Rl =3 kQ, CL=51pF 4 15 30 Vius

1 All typical values are at Vpp+ =112V, Tpa = 25°C.

TEXAS {’f
INSTRUMENTS

2-4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001



LT1039

TRIPLE EIA-232 LINE TRANSCEIVER

SLLS105B - D3627, FEBRUARY 1991 - REVISED JANUARY 1992

RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air

temperature, ON/OFF at 2.5V (unl

ess otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
VT - Negative-going input threshold voltage 0.5 1.3 \%
VT+ Positive-going input threshold voltage 1.7 2.8 \Y
Vhys Hysteresis (VT+ - VT-) 0.1 0.4 1 \Y
VoL Low-level output voltage lo=-16mA 0.4 0.5 \
VOH High-level output voltage lo =160 pA 3.5 4.8 \%
Sinking current, Vo =Vce -10
los Short-circuit output current Sourcing current, Vo =0 o5 1 mA
oz Oolftbs:?leuﬁré%l:"mpedame state) Vo=0toVee, V=0, ONJ/OFF at 0.4V +1 +10| pA
Icc Supply current lp=0 4 7 mA
Icc(offy Off-state supply current ON/OFF at 0.4 V 100 HA
1 All typical values ground are at Vo =5V, Ta = 25°C.
TEXAS {'f
INSTRUMENTS
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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 TI 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 TI 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 Tl for that product or service voids all
express and any implied warranties for the associated TI 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 Tl 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

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

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