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KRTUIKS

ESD Protection over £10kV

Uses Small Capacitors: 0.1|iF

120kBaud Operation for RL = 3k, CI = 2500pF
250kBaud Operation for RL = 3k, CI = 1000pF
Outputs Withstand +30V Without Damage
CMOS Comparable Low Power: 40mW
Operates from a Single 5V Supply

Rugged Bipolar Design

Outputs Assume a High Impedance State When Off
or Powered Down

Meets All RS232 Specifications

Available With or Without Shutdown
Absolutely No Latch-up

Available in SO Package

nppucnnons

Portable Computers
Battery-Powered Systems
Power Supply Generator
Terminals

Modems
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L T118QA/LT1181A

Low Power 5V RS232
Dual Driver/Receiver with
0.1jiF Capacitors

DCSCMPTIOnN

The LT1180A/LT1181A are dual RS232 driver/receiver
pairs with integral charge pump to generate RS232 volt-
age levels from a single 5V supply. These circuits feature
rugged bipolar design to provide operating fault tolerance
and ESD protection unmatched by competing CMOS
designs. Using only 0.1 jaF external capacitors, these cir-
cuits consume only 40mW of power, and can operate to
120k baud even while driving heavy capacitive loads. New
ESD structures on the chip allowthe LT1180A/LT1181 Ato
survive multiple £10kV strikes, eliminating the need for
costly TransZorbs® on the RS232 line pins. The LT1180A/
LT1181A are fully compliant with EIA RS232 standards.
Driver outputs are protected from overload, and can be
shorted to ground or up to +30V without damage. During
SHUTDOWN or power-off conditions, driver and receiver
outputs are in a high impedance state, allowing line
sharing.

The LT1181A is available in 16-pin DIP and SO packages.
The LT1180A is supplied in 18-pin DIP and SO packages
for applications which require SHUTDOWN.

TransZorb is a registered trademark of General Instruments, GS|

Output Waveforms

DRIVER
OUTPUT
RL= 3k

CL = 2500pF

RECEIVER
OUTPUT

q_= 50pF

INPUT
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LT1180A/LT1181A

rbsolut€ mflximum rrurgs

Supply Voltage (VCC) s o 6V Short-Circuit Duration
Ve s 13.2v Vo e s 30 sec
Ve s -13.2V Vo s st 30 sec
Input Voltage Driver QULPUL..covccccns e Indefinite
D V=Y S VitoV+ Receiver OUtPUL....cccovvereeerccreies i, Indefinite
=Y o= T L2 R -30V to 30V Operating Temperature Range
ON/OFF ..ot e -0.3V to 12V LT1180AILTI18LA | . -40°C to 85°C
Output Voltage LT1180AC/LT118LAC ..o e 0°Cto 70°C
D] V=Y V+- 30Vto V- + 30V Storage Temperature Range................ -65°C to 150°C
RECEIVET .o v -0.3V to Vcc + 0.3V Lead Temperature (Soldering, 10 SeC).. ....cccvvuevne. 300°C
PRCKRG€/ORDER IRFORmMRUOR
R ORDER PART ToP VIEW ORDER PART
Ne T TS] ONOFF NUMBER ciir m o vec NUMBER
ci+ [T rj Vcc v+ [T I] GND
v+ [T 16] GND :
o {T : ]] TR ouT LT1180AIN o E e LT1181AIN
c2+ |T 14] RECL IN LT1180ACN o [ Rt our LT1181ACN
c2' [IF 13] RECL OUT LT1180ACS v 0 TRLN LT1181ACS
v [ T1 TRLIN TR2 OUT {T in TR2IN
TR2 OUT |T il TR2 IN RECZN [T i1 REC2OUT
REC2IN [T 1] REC2OUT
N PACKAGE S PACKAGE
N PACKAGE S PACKAGE 16-LEAD PLASTIC DIP  16-LEAD PLASTIC SOL
18-LEAD PLASTIC DIP 18-LEAD PLASTIC SOL
= 109 — gg° (os 2p9 Timax= 125°C, 0jA= 90S§fW, 0jC=46°C/W (N)
it g bdoed Tree 17, 5 O, 0= 70
Consult factory for Military grade parts.
€l€CTRICRI. CHRRRCTERISTICS (Note 2
PARAMETER CONDITIONS MIN TYP MAX UNITS
Power Supply Generator
V+ Output 7.9 \Y
V* Output -7.0 Vv
Supply Current (Vcc) (Note 3),Ta=25°C 9 13 mA
. 16 mA
Supply Current When OFF (Vcc) SHUTDOWN (Note 4) LT1180A Only . 1 10 pA
Supply Rise Time ° =%C=: 8= =fF pF 0.2 ms
SHUTDOWN to Turn-On LT1180A Only 0.2 ms
ON/OFF Pin Thresholds Input Low Level (Device SHUTDOWN) . 0.8 12 v
Input High Level (Device Enabled) . 1.6 24 v
ON/OFF Pin Current 0V < Vanloff * 5V . -15 80 pA
Oscillator Frequency 130 kHz
Driver
Output Voltage Swing Load = 3kto GND Positive . 5.0 75 \Y
Negative . -6.3 -5.0 \Y
Logic Input Voltage Level Input Low Level (Vout = High) . 14 038 \Y
Input High Level (Vout = Low) . 20 14 \Y
2 JKtem P TECHNOLOGY



€IECTRICNni CHARACTERISTICS (Note 2)

PARAMETER
Logic Input Current

Output Short-Circuit Current

Output Leakage Current
Date Rate

Slew Rate
Propagation Delay

Receiver
Input Voltage Thresholds

Hysteresis

Input Resistance
Output Leakage Current
Output Voltage

Output Short-Circuit Current

Propagation Delay

The « denotes specifications which apply over the operating temperature
range (0°C < Ta < 70°C for commercial grade, and -40°C < Ta < 85°C for

industrial grade.

Note 1: Absolute Maximum Ratings are those values beyond which the life
of the device may be impaired.

Note 2: Testing done at Vcc = 5V and Von/ off = 3V, unless otherwise

specified.

Note 3: Supply current is measured as the average over several charge

CONDITIONS

0.8V <V ,N< 2.0V

Vout = OV

SHUTDOWN VOUT = +30V (Note 4)

Ri =3k, CL= 2500pF
Ri = 3k, CL= 1000pF

Ri1 =3k, CL=51pF
Ri =3k, CL= 2500pF

Output Transition tpL High-to-Low (Note 5)
Output Transition tLH Low-to-High

Input Low Threshold (Vout = High)
Input High Threshold (Vout = Low)

VIN= +10V
SHUTDOWN (N ote4)0<V QUT<Vce

Output Low, louT =_ 1-6mA
Output High, lout = 160pA (Vg = 5V)

Sinking Current, Vout = Vcc
Sourcing Current, Vout = OV

Output Transition tuL High-to-Low (Note 6)
Output Transition tuu Low-to-High

Von/oft M 0.1V.

LT1180A/LT1181A

MIN TYP MAX UNITS

. 5 20 pA
+9 17 mA

. 10 100 pA
120 kBaud

250 kBaud

15 30 Vips

4 7 Vips

0.6 13 ps

0.5 13 ps

038 13 \Y

17 2.4 \Y

. 01 0.4 1.0 \Y
5 7 kQ

. 1 10 pA
. 0.2 0.4 \Y
. 35 42 \Y
-20 -10 mA

10 20 mA

250 600 ns

350 600 ns

Note 4: Supply current measurements in SHUTDOWN are performed with

Note 5: For driver delay measurements, R1 =3k and C1 = 51 pF. Trigger

points are set between the driver's input logic threshold and the output

transition to the zero crossing (tm = 1.4Vto OV and ty-i = 1.4V to OV).

Note 6: For receiver delay measurements, CI = 51 pF. Trigger points are

set between the receiver's input logic threshold and the output transition

pump cycles. C+=C* = Cl = C2 = 0.1pF. All outputs are open, with all to 0.8V).

driver inputs tied high.

TVPicm PCRFORmMNNcc characteristics

Driver Maximum Output Voltage
vs Load Capacitance

01 2 3 4

Driver Minimum Output Voltage
vs Load Capacitance

9 10 01 2 3 4 5 6 7 8 9 10

Driver Output Voltage
10

ri= X
8
6 vee=55v L-/
4 (T =sv 7
vee=4-5V'
2 OUTPUT HIGH
0 OUTPUT LOW
o 2 vge - 45V
© Ly vec =5V \
VcC=55
F -6 \\N «
-8
-10

-5 -25 0 25 50 75

to standard TTL/CMOS logic threshold (% =13Vto 2.4V and tun = 1.7V

100 125

LOAD CAPACITANCE (nF)

LT1180A* TPCO1

TECHNOLOGY

LOAD CAPACITANCE (nF)

LT1180A* TPC02

TEMPERATURE (°C)

LT1180A* TPCO3

3



LT1180A/LT1181A

TYPicm p€ERFonmNnnCcE chrrrctcristics

Receiver Input Thresholds

-55 -25 0 25 50 75 100 125 0 25
TEMPERATURE (°C)

LT1180A* TPC04

Supply Current

55 .25 0 25 50 75 100 125 55 .25
TEMPERATURE (°C)

LT1180A* TPCO7

Receiver Short-Circuit Current

-55 -25 0 25 50 75 100 125
TEMPERATURE (°C)

LT1180A* TPC10

ON/OFF Thresholds
50 75 100 125 150 -55 -25 0 25 50 75 100 125
DATA RATE (kBAUD) TEMPERATURE (°C)
LT1180A* TPCO5 LT1180A +TPCO6
Driver Short-Circuit Current
0 25 50 75 100 125 -55 -25 0 25 50 75 100 125

TEMPERATURE (°C)

LT1180A«TPCO8

TEMPERATURE (°C)

LT1180A+TPCO9

Slew Rate vs Load Capacitance

0 0510 15 20 25 3.0 35 4.0 45 5.0
LOAD CAPACITANCE (nF)

LT1180A* TPC11
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LT1180A/LT1181A

TVPicm PCRFORmMNNCC chrrrctcristics

Shutdown to Driver Outputs

DRIVER 1
OUTPUT

DRIVER 2
OUTPUT

ON/OFF PIN

pm Funcnons

Vce: 5V Input Supply Pin. This pin should be decoupled
with a 0.1|iF ceramic capacitor close to the package pin.
Insufficient supply bypassing can result in low output
drive levels and erratic charge pump operation.

GND: Ground Pin.

ON/OFF: A TTL/ICMOS Compatible Operating Mode Con-
trol. A logic low puts the LT1180A in SHUTDOWN mode.
Supply current drops to zero and both driver and receiver
outputs assume a high impedance state. A logic high fully
enables the device.

V+: Positive Supply Output (RS232 Drivers). V+« 2Vqq -
1,5V. This pin requires an external charge storage capaci-
tor C> 0.1|iF, tied to ground or vqq. Larger value capaci-
tors may be used to reduce supply ripple. With multiple
transceivers, the V+and V- pins may be paralleled into
common capacitors.

V- Negative Supply Output (RS232 Drivers). V- = -(2Veq
- 2.5V). This pin requires an external charge storage
capacitor C> 0.1|iF. Larger value capacitors may be used
to reduce supply ripple. With multiple transceivers, the V+
and V- pins may be paralleled into common capacitors.

TR1 IN, TR2 IN: RS232 Driver Input Pins. These inputsare
TTL/ICMOS compatible. Inputs should not be allowed to
float. Tie unused inputs to Vqq.

TR1 OUT, TR2 OUT: Driver Outputs at RS232 Voltage
Levels. Driver output swing meets RS232 levels for loads
up to 3k. Slew rates are controlled for lightly loaded lines.

TECHNOLOGY

Driver Output Waveforms

DRIVER OUTPUT
RL =3k
CL = 2500pF

DRIVER OUTPUT
RL= 3k

INPUT

Output current capability is sufficient for load conditions
up to 2500pF. Outputs are in a high impedance state when
in SHUTDOWN mode, V qq = OV, or when the driver disable
pin is active. Outputs are fully short-circuit protected from
V- +30Vto V+- 30V. Applying higher voltages will not
damage the device if the overdrive is moderately current
limited. Short circuits on one output can load the power
supply generator and may disrupt the signal levels of the
other outputs. The driver outputs are protected against
ESD to +10kV for human body model discharges.

RECL IN, REC2 IN: Receiver Inputs. These pins accept
RS232 level signals (x30V) into a protected 5k terminat-
ing resistor. The receiver inputs are protected against ESD
to £1 OkVfor human body model discharges. Each receiver
provides 0.4V of hysteresis for noise immunity. Open
receiver inputs assume a logic low state.

REC1 OUT, REC2 OUT: Receiver outputs with TTL/ICMOS
Voltage Levels. Outputs are in a high impedance state
when in SHUTDOWN mode to allow data line sharing.
Outputs are fully short-circuit protected to ground or Vqq
with the power ON, OFF or in the SHUTDOWN mode.

Cl+, C1%, C2+, C2“: Commutating Capacitor Inputs.
These pins require two external capacitors C> 0.1|iF: one
from Cl+to C1_and anotherfrom C2+to C2_. Cl should
be deleted if a separate 12V supply is available and
connected to pin C1+. Similarly, C2 should be deleted if a
separate-12V supply is connected to pin V-.



LT1180A/LT1181A

€SD PROTCCTION

The RS232 line inputs of the LT1180A/LT1181A have on-
chip protection from ESD transients up to £10kV. The
protection structures act to divert the static discharge
safely to system ground. In orderforthe ESD protection to
function effectively, the power supply and ground pins of
the circuit must be connected to ground through low
impedances. The powersupply decoupling capacitorsand
charge pump storage capacitors provide this low imped-
ance in normal application of the circuit. The only con-
straint is that low ESR capacitors must be used for
bypassing and charge storage. ESD testing must be done
with pins Vqgg, V|, V+, V-, and GND shorted to ground or
connected with low ESR capacitors.

TVPicm nppucnnons

Operation Using 5V and 12V Power Supplies

LT1180A* TA03

ESD Test Circuit

JKtem P
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TVPicni nppucnnons
Supporting an LT1039 (Triple Driver/Receiver)

PIKKRGC DCSCRIPTION

0.130 £0.005
(3.302 +0.127)

0.015

(0.381)
MIN

(3.175)
MIN

0.130 £0.005
(3.302 £0.127)

0.015
(0.381)

(3.175)
MIN

MOTOTHP

N Package
16-Lead Plastic DIP

0.045- 0,065 _
(1.143-1.651)

T
0.065

1.651)
TYP

0.045 £0.015
(1.143 £0.381)

010040010

(2.540 £0.254)

0.018 £0.003
" (0.457 £ 0.076)

N Package
18-Lead Plastic DIP

0.045-0.065
(1.143-1.651) . 1

™ J  uubs

(1-651).

W

0.018 £0.003

(1.143 £0.381) ' (0.457 £0.076)

010040010 _

(2.540 £0.254)

LT1180A/LT1181A

Dimensions in inches (millimeters) unless otherwise noted.

(19.558)
MAX

0.260 £0.010*
(6.604 £0.254)

*THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTURSIONS SHALL NOT EXCEED 0.010 INCH (0.254mm).

0.905*
(22.860)
MAX
0.260 +0.010+ O
(6.604 + 0.254)

* THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTURSIONS SHALL NOT EXCEED 0.010 INCH (0.254mm).

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-

TECHNOLOGY

tation thatthe interconnection of its circuits as described herein will not infringe on existing patent rights.



LT1180A/LT1181A
PIK KﬂG C DESCAIPTIOA Dimensions in inches (millimeters) unless otherwise noted.

S Package
16-Lead SOL
THE PART MAY BE SUPPLIED WITH OR WITHOUT ANY OF THE OPTIONS.
2. THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.006 INCH (0.15mm).
S Package
18-Lead SOL

1. PIN 1 IDENT, NOTCH ON TOP AND CAVITIES ON THE BOTTOM OF PACKAGES ARE THE MANUFACTURING OPTIONS.
THE PART MAY BE SUPPLIED WITH OR WITHOUT ANY OF THE OPTIONS.

2. THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.006 INCH (0.15mm).

LT/GP 0694 2K REV A « PRINTED IN USA

Linear Technology Corporation .

1630 McCarthy Bivd., Milpitas, CA 95035-7487 Lin*AB
(408) 432-1900 « FAX (408) 434-0507 « TELEX 499-3977 DLINEAR TECHNOLOGY CORPORATION 1994



