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FEATURES

u (.1xF Capacitors
= Absolutely No Latchup
w CMOS Comparable Low Power — 70mW
= Superiorto CMOS
- Improved Speed — Operates Over 64K Baud
- Improved Protection — Outputs Can be Forced
to 30V Without Damage |
- Three-State Outputs are High Impedance When Off
- Smaller Board Area Required
u 14A Supply Current in Shutdown
n Available in SO Package
u Available With or Without Shutdown

APPLICATIONS

u Portable Computers
n Battery Powered RS232 Systems
m Power Supply Generator

Advanced Low Power
5V RS232 Dual Driver/Receiver
with Small Capacitors

DESCRIPTION

The LT1180 and LT1181 are the only dual RS232 driver/
receiver with charge pump to guarantee absolutely no
latchup. Requiring only 0.14F charge pump capacitors,
these interface optimized devices provide a realistic bal--
ance between CMOS levels of power dissipation and real
world requirements for ruggedness. Small capacitors re-
duce cost as well as board size, The driver outputs are
fully protected against overload and can be shorted to
+30V. Unlike CMOS, the advanced architecture of the
LT1180/LT1181 does not load the signal line when “shut
down" or when power is off. Both the receiver and RS232
outputs are put into a high impedance state. An advanced
output stage allows driving higher capacitive loads at
higher speeds with exceptional ruggedness against ESD,

For applications requiring up to 5 drivers and 5 receivers
with charge pump in one package see the LT1130 Series
data sheet. A verslon of the LT1180/81, the LT1080 and
LT1081 is available for applications requiring extra current

= Terminals from the charge pump to power other circuitry. All of
m Modems Linear Technology's RS232 IC's are available in standard
surface mount packages.
TYPICAL APPLICATION
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ABSOLUTE MAXIMUM RATINGS
Supply VOItage (VEC) s cxvevrnevinnaeverenarernreinns 6V Short Circuit Duration
............................................... 13.2v Vi 0030 Seconds
V‘ ............................................. -13.2v Ve, 30 Seconds
Input Voltage Driver Output ........................... Indefinite
Driver. oo V-toVt Recelver Qutput...............cve0is +++. Indefinite
ReCEIVEL. ..o vv v, -30Vto30V  Operating Temperature Range
U | GND to 12V LTH8OMILTI18IM. ... -55°Ct0 125°C-
Output Voltage LTHBOULT181! . .. ~40°C 10 85°C
] A V-+30VtoV+-30V LT1180C/LT1181C......... Corrennenesaans 0°Ct070°C
Receiver. . covieiiviveiiinnnen -0.3VtoVee+0.3V  Lead Temperature (Soldering, 10.sec.)............ 300°C
PACKAGE/ORDER INFORMATION
— ORDERPART To v ORDER PART
wd ~  [Eoor NUMBEB EONW NUMBER
ci+ 7] [17] v [17] v
ct— 1] [15] TRt 0UT Il.-T 1180[IN [15] TRT OUT
e+ 4] RECLIN LT11 180CJ 73] ReC1 i
2~ [E] [13] Rec1 out LT1180CN [13] Rec1 ouT
v-[7] 2] TR1 N [17] TR1IN
Tz our 3] 1] A2 IN 1] TR2 Iy
aec2 14 3] 0] Rec2 0uT [10] REC2 OUT
J PACKAGE H PACKAGE S PACKAGE
18-LEAD CERAMIC DIP.  18-LEAD PLASTIC DIP 18-LEAD PLASTIC SOL
0P viEw LTH8IMY TOPVIEW LT1181IS
e+l ~  [Ev LT1181 c1+ 7] 7] Veo LT1181CS
o E oo LT1181IN vt 2 oo
e~ [3] 1] 11 out LT1181CJ ci- [13] TR1 OUT
c2+ [T} [13] REC1 I LT181CN 2+ T3] Rect N
o2~ [E] B L c2- Lt 2] Rect ouT
v-TE] 1] TR v- 1] TR N
w2aut [7] [10] TR2 18 TRz ouT [7] [10] T2 IN
recz v [B] (5] Rec2 our REC2 IN 2] [9] REC2 0UT
IGLEADCERAMDDIE 16-LAD P P (G KAGE L
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€ELECTRICAL CHARACTERISTICS (voto ) 45-05

PARAMETER ‘ , CONDITIONS MIN TYP MAX l UNITS

Driver .

Quiput Voitage Swing Load=3kto GND Positive . 5.0 73 v

Baoth Qutputs. Negative L] -50 -65 v

Logic Input Voltage Input Low Level (Voyr = High) L 14 0.8 v

Level Input High Level (Voyr = Low) ® 20 14 v

Logic Input Gurrent Viy22QV L 5 20 pA

V=08V ° 5 20 sA

Qutput Short Circuit Sourcing Current, Voyr =0V 7 12 mA

Current Sinking Current, Voyr = 0V -7 -12 mA

Qutput Leakage Current SHUTDOWN (Note 2), Voyy = £30V . ) 10 100 wA

Slow Rate R, =3k, G, =51pF 4 15 20 Vips
Receirer

Input Voltage Thresholds Input Low Threshold, LT1180C, LT1181C ° 0.8 13 v

LT1180), MILTH81L, M o 0.2 13 v

Input High Thresheld, LT1180G/LT1181C ® 17 24 v

LT11801, MILT11811, M [ ] 1.7 3.0 v

Hystetesis , . 0.1 04 10 v

Input Resistance 3 5 7 ko

Output Voltage Qutput Low, lgyp= - 1.6mA [} 0.2 0.4 v

Output High, lgyr = 160:A (Vg =5V) ] 35 48 v

Output Short Gircuit Sinking Currnt, Vour=VYee -10 -20 mA

Curent Sourcing Current, Voyr=0V 0.6 1 mA

Qutput Leakage Current SHUTDOWN (Note 2), 0V <VeyrsVeo L] 1 10 pA

Supply Current (Noted) 14 23 mA

Ta=125°C ° 30 mA

Supply Leakage Curtent (Veo) SHUTDOWN (Note 2} {LT1180 Only) ] i 100 pA

0n-Off Pin Current OV <Vongre<5V (LT1180 Only) . -15 80 .y

The ® denotes specifications which apply over the aperating temperature Note 2: Voygie= 0.4V for - 55°C<Tp<100°C, and Vongrr =0.2V for
range (0°C T, <70°C tor commercial grade, — 40°C<T, <85°C for Indus- 100°C <T5<125°G(LT1180 only).
trial grade or ~ 55°C<T, < 125°G for military grade davices). Note 3: Unless otherwise specifled, Vg = 5V, external loading of V + and

Note 1: These patameters apply for Voygre=3V, Voe =5V and C=0.14F un- V- equals zero and the driver outpufs are low (inputs high).
less otherwise speciied.
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PIiN FUﬂCTIOl‘IS {Pin numbers refer to LT1180)

Ve (Pin 17): Input supply pin. Supply current drops to zero
in the SHUTDOWN mode.

GND (Pin 16): Ground pin.

On-Off (Pin 18): Controls the operation mode of the LT1180
and is TTL /CMOS compatible. A logic low puts the device
in the SHUTDOWN mode which reduces input supply cur-
rent to zero and places both driver and receiver outputs
in @ high impedance state. A logic high fully enables the
device.

V*(Pin 3): Positive supply for RS232 drivers, V+ =~
2Veo - 1.5V, Requires an external capacitor (=0.1F) for
charge storage. Capacitor may be tied to ground or +5V
input supply. With multiple transceivers, the V+ and V -
pins may be paralleled into common capacitors.

V= (Pin 7): Negative supply for RS232 drivers. V— =
-(2Vo-2.8V). Requires an external capacitor (20.1xF)
for charge storage. With multiple transceivers, the V+
andV — pins may be paralleled into common capacitors.

TR1IN; TR2IN (Pins 12, 11): RS232 driver input pins. Inputs
are TTLIGMOS compatible. Inputs should not be allowed
to float. Tie unused inputs to Vgg.

TR1 OUT; TR2 OUT (Pins 15, 8): Driver outputs with RS232
voltage levels. Outputs are in a high impedance state
when in the SHUTDOWN mode or when power is off
(Vec=0V) to allow data line sharing. Outputs are fully
short circuit protected from V— +30Vto V+ - 30V with
power on, off, or in the SHUTDOWN mode. Typical output
breakdowns are greater than +45V and higher applied
voltages will not damage the device if moderately current
limited. Shorting one output will affect output from the
other.

REC1 IN; REC2 IN (Pins 14, 9): Receiver inputs. Accepts
RS232 voltage levels (+30V) and has 0.4V of hysteresis to
provide noise immunity. Input impedance is nominally
5kq.

REC1 OUT; REC2 OUT (Pins 13, 10): Receiver outputs with
TTLICMOS voltage levels. Outputs are in a high
impedance state when in the SHUTDOWN mode to allow
data line sharing. Outputs are fully short circuit protected
to ground or Vg with power on, off, or in the SHUTDOWN
mode.

C1+;C1—; C2+; G2~ (Pins 2, 4, 5, 6): Requires an ex-
ternal capacitor {20.14F) from C1 + to C1— and another
from G2+ to G2, Pin 2 can be used for connecting a
second positive supply. When a separate positive supply
is used, C1 can be deleted.

TYPICAL PERFORMANCE CHHHHC‘.’GRISTICS

Supply Generation from Vg

Supply Ripple vs Capacitor or Shutdown Recelver Input Thresholds
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TYPICAL PERFORMANCE CHARACTERISTICS T-75-45-05

Recaiver Quiput Short _ _
Clrcuit Current- On-Off Pin Current vs Voltage On-Oft Pin Thresholds
W0 = 40 50 -
QUTPUT SINKING 3% - y, 45
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APPLICATION HINTS

The driver output stage of the LT1180 offers significantly
improved protection over older bipolar and CMOS designs.
In addition to current limiting, the driver output can be ex-
ternally forced to + 30V with no damage or excessive cur-
rent flow, and will not disrupt the supplies. Some drivers
have diodes connected between the outputs and the sup-
plies, so externally applied voltages can cause excessive
supply voltage to develop.

LTH80ILT1181 Driver

QUTPUT CAN -3V
BE FQRCED

EXTERNALLY

Older RS232 Drivers and CMOS Drivers

vt

WITH SOME DRIVERS,
EXTEANALLY APPLIED
VOLTAGE CAN FORCE

THE SUPPLIES

Sharing a Recsiver Line

‘rtieo #1
RECEIVER

e

LT1180 #2
RECEIVER

85232
INPUT A

RS232
INFUT B

LOGIC
QutPUT

LGGIC
INVERTER

No—

ON-OFF
{CHANNEL
SELECT)
INPUT

Placing the LT1180 in the SHUTDOWN mode (Pin 18 low)
puts both the driver and receiver outputs in a high
impedance state, This allows data line sharing and
transceiver applications.

The SHUTDOWN mode also drops input supply current
(Vec: Pin 17) to zero for power-conscious systems.

Transceiver

L1180 #1
DRIVER

LOGIC /5232
TRANSMIT/RECEIVE

p—— TRANSMIT/RECEIVE
UNE LINE
LT1180 #2
RECEIVER
LoGic
ON-OFF INVERTER
(TRANSMIT/
RECEIVE)
INPUT
Sharing a Transmitter Line
LT1180 41
DRIVER
LOGIC
INPUT A )
LT1180 #2
DRIVER
As232
e TRANSMISSION
LINE
Logic
ON-OFF INVERTER
(CHANNEL
SELECT)

INPUT
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APPLICATION HINTS
When driving CMOS logic from a receiver that will be used
in the SHUTDOWN mode and there is no other active re- RS232 . FCEIVER
ceiver on the line, a 51k resistor can be placed from the INPUT LGl

logic input to Vg to force a definite logic level when the e

receiver output is In a high impedance state.

1 N N R *A PTC THERMISTOR WILL
To protect against receiver Input overloads in excess of ALLOW CONTINUOUS OVERLOAD
N OF GREATER THAN = 100V = -
£30V, avoltage clamp can be placed on the data line and
still maintain RS232 compatibility.
LT1180 EXTERNAL
= POWER
ij—, 1aE 3 SP AMP
I
= oaver}]- - v
LT1180 | J +
RECEIVER : ____{ ' >Q_ ; I >._
AS232 ] LoGIC 16w T ~Av-
INPUT QuUTPUT I -
o —— ’
INPUT b
+ 1
Operating with 12V and 5V Supplies
12y 2 A\ 17 5V
NPUT INPUT
3
h— LT1180 o
oY e
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12 > 15 RS232 OUTEUT
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PRCKAGE DESCRIPTION pimensions I nches (millmeters) unless otherwise noted.

J Package J Package
16-Lead Ceramic DIP 18-Lead Ceramic DIP
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