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DESCRIPTION

The LT1330 is a three driver, five receiver RS232 trans-
ceiver with _low supply current. Designed to interface with
w Uses Small Capacitors (0.1uF, 0.2uF, 1.0uF) new 3V logic, the LT1330 operates with both a +5V power

° . . L supply and a 3V logic power supply. The chip may be shut
] (s)r:ﬂ %‘[’)‘gvmwe’ Receiver Remains Active while in down to micropower operation with one receiver remain-

= Pin Compatible with LT1137 and LT1237 ing active to monitor RS232 inputs such as ring detect

= Operates fo 120kbaud from a modem.

= CMOS Comparable Low Power: 30mW The LT1330 is fully compliant with all B4 RS232 specifi-
m Fasy PC Layout Flow Through Architecture cations. Additionally, the RS23Q ig™nfR&Pand output pins
= Rugged Bipolar Design are resitient R strikes. This elimi-
= Outputs Assume a High Impedance State When nates the ne

ansorbs We pins for the
Off or Powered Down R

= Absolutely No Latchup 1& 1330 opw»“iobaud even while driving

: gemtﬁgﬂﬁ%gu};ﬂ;; SHUTDOWN ba\’e high ci? . During shutdown, driver and
o s § Dﬁbm s are at a high impedance state allowing

APPLICAT “ ‘ sep es 1o be paralieled.
= Noteboo 1S EV‘
= Palmtop Computers “ B

FERTURES

s 3V Logic Interface
a ESD Protection over +10kV
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L71330

ABSOLUTE MAXIMUM RATINGS

PACKRGE/ORDER INFORMATION

{Note 1)
Supply Voltage (VCC) .oocovreierrercceieesceeeeeneee e, 6V
SUDDY VOHaGe (13 Vi) v 0V e j NUtgeR |
...................................................................... +19. C1+ c2+
Vet s s re st st er e e st enas -13.2V or- E Ed oAveR 1IN
FIVET 1eve e sessssessessesenee Vito V- wenzour [F S e '
RECEIVET v B0VI0-30V | o o0t LT1330CN
Output Voltage : AX3IN d Axaout LT1330CS
DIVET oot nepesseesas s enes -55°C to 125°C RX4m DRVER3WN
RECEIVET ...vores v eersseerenernnsersrnn 0°C1070°C  |oms comen S g Thowal
Short Circuit Duration OO ORIVER DISABLE
Vet et s s 30s +VIN
Vo et ee et s es et e nr e st s ens s rere et n s ns 30s
Driver Qutput ..o ....Indefinite
Receiver QUIPUL .......ccccooviecrnre e iecsieeas Indefinite
Operating Temperature Range
LTI3300 oot -40°C to 85°C
LT1330C oot ievrenss e 0°C to 70°C
Storage Temperature Range ... ... -65°C. 1o 150°C
Lead Temperature (Soldering, 10 sec) ................ 300°C
_
ELECTRICAL CHRRACTERISTICS  (Note 2)
PARAMETER CONDITIONS MN TP MAX UNITS
Power Supply Generator
V+QOutput 86 v
V-Output -70 v
Supply Current{Vec) (Note3) 6 9 mA
SupplyCurrent (+3V) (Noted) 01 1 m
Supply Current when OFF (Vo) SHUTDOWN (Note 5) ® 006 0.150 mA
DRIVERDISABLE 3 m
SupplyRise Time C1=C2-0.2uF 2 ms
SHUTDOWNto TurnOn C+=1.0uF,C-=0.1uF 02 ms
ON/OFFPinThresholds Input LowLevel(Device SHUTDOWN) ® 1.4 08 v
InputHighLevel (Device Enabled) [ ] 20 14 v
ON/OFFPinCurrent OV < Voo s5V | -15 80 pA
Driver Disable PinThresholds InputLowLevel (Drivers Enabled) ) 14 08 v
tnputHighLevel (Drivers Disabled) ® 20 14 v
DRIVERDISABLEPinCutrent OV < Vpaiver pisasLe s5Y e -10 500 pA
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ELECTRICAL CHARACTERISTICS (nor 2)

LT1330

PARAMETER CONDITIONS MN TYP MAX UNITS
Any Driver
Qutput Volitage Swing Load = 3kto GND Positive ® 5.0 7.3 v
Negative ®| -50 -65 v
Logic Input Voltage Level input Low Leve! (Vgyr=High) ® 14 08 v
Input High Level (Voyr=Low) ® 2.0 14 v
Logic Input Current 0.8V sViy<2.0V ® 5 20 pA
Output Short Gircuit Current Voyr =0V 17 mA
Output Leakage Current SHUTDOWN Vout = 230V {Note 5) ® 10 100 pA
Slew Rate Ry =3k,C =51pF 15 30 Vius
Ry =3k, C{ =2500pF 4 15 Vius
Propagation Delay Output Transition ty Highto Low (Note 6) 06 13 us
Output Transition t;; Low to High 05 13 us
Any Receiver
Input Voltage Thresholds InputL.owThreshold (Vgyr=High) 08 13 v
InputHigh Threshold (Voyr=Low) 1.7 24 Vv
Hysteresis ® 0.1 04 10 v
Input Resistance 3 5 7 %]
OuputLeakage Current SHUTDOWN (Note) 0sVoyr<Ver ® 1 10 A
Receivers 1 Through4
Qutput Voltage Output Low, lgyr =-1.6mA ] 02 04 v
Output High, loyt=160pA (Pin14=3V) |@| 27 29 v
Output Short Circuit Current Sinking Current,Voyr=Vcc -0 -20 mA
Soureing Current, Voyy =0V 10 20 mA
Propagation Delay Output Transition ty Highto Low {Note 7) 250 600 nS
Output Transition t,; Low to High 350 600 ns
Receiver 5 {LOW Q-CURRENT RX)
Qutput Voitage Output Low, lgyr = -500pA ® 02 04 v
Output High, loyr=160pA (Pin14=3V) | @| 27 29 \
Output Short Circuit Gurrent Sinking Current, Voyr = Vce -2 -4 mA
Sourcing Current, Voyr =0V 2 4 mA
Propagation Delay Output Transitiontyy_High to Low (Note 7) 10 3 usS
Output Transition t;y Low to High 10 3 us

The @ denotes specifications whichapply overthe aperating temperature
range. (0°C s Tys 70° C for commercial grade, -40°C s Ty <85°C for
industrialgrade, and-55°C s Ty s 125°C for military grade.)

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

Nete 2: Testing done at Vg = 5V and Vonorr=3V.

Note 3: Supply current is measured as the average over sever charge
pump burst cycles. C+=1.0uF, C-=0.1uF, C1=02=0.2uF. Altoutputsare
open, with ali driver inputs tied high.

Note 4: +3V supply current is measured with all receiver outputs low.

LT R

Note 5: Supply current measurements in SHUTDOWN are performed
with Vonorr s 0.1V. Supply cutrent measurements using DRIVER
DISABLE are performed with Vpriver pisasLe = 3V.

Note 6:For driver delay measurements, Ry =3k and C; = 51pF. Trigger
points are set between the driver's input logic threshold and the output
transitionto the zero crossing. (ty = 1.4Vto OV andt y=1.4Vto OV)
Nole 7:For receiver delay measurements, Cy = 51pF. Trigger points are
setbetweenthe receiver's inputlogic threshold and the outputtransition
tostandard TTL/CMOS logicthreshold. (4 =1.3Vto 2.4Vandty=1.7V
to 0.8V)
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PIN FUNCTIONS

Veg: +5V Input supply pin. This pin should be decoupled
with a 0.1uF ceramic capacitor.

+3V Input: Logic supply pin for all RS232 receivers. Like
Ve, the +3V input should be decoupled with a 0.1uF
ceramic capacitor. May also be connected to +5V.

GND: Ground Pin.

On/Off: TTL/CMOS compatible operating mode control. A
logic low puts the device in the low power SHUTDOWN
mode with all drivers and four receivers in a high imped-
ance state. A logic high fully enables the transceiver.

DRIVER DISABLE: An alternate control for the charge
pump and RS232 drivers. A logic high on this pin shuts
down the charge pump and places all drivers in a high
impedance state. All receivers remain active under these
conditions. Floating the pin or forcing a logic low level
fully enables the transceiver.

V+: Positive supply output. V+ ~ 2Vge - 1.5V. This pin
requires an external storage capacitor, G =1.0uF, tied to
ground or +5V. Larger value capacitors may be used to
reduce supply ripple. The ratio of the capacitors on V+ and
V- should be greater than 5 fo 1.

V-: Negative supply output. V- = ~(2Vg-2.5V). This pin
requires an external storage capacitor, C = 0.1pF. To
reduce supply ripple, increase the size of the storage
capacitor.

C1+;C1-;C2+;02-: Commutating capacitor inputs require
two external capacitors, C = 0.2uF. One from C1+ to C1-
and another from C2+ to C2-. The capacitor’s effective
series resistance should be less than 2Q. For C =1uF, low
ESR tantalum capacitors work well, although ceramic
capacitors may be used with a minimal reduction in charge
pump compliance.

DRIVER IN: RS232 driver input pins. These inputs are TTL/
CMOS compatible. Unused inputs should be connected to
Vee.

DRIVER OUT: Driver outpuls at RS232 voltage levels.
Qutputs are in a high impedance state when in SHUT-
DOWN mode, Vg = 0V, or when the driver disable pin is
active. Outputs are fully short circuit protected for Vout

from V- + 30Vto V+ - 30V. 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.

RX IN: Receiver inputs. These pins accept RS232 level
signals («30V) into a protected 5k terminating resistor.
The receiver inputs are protected against ESD fo +10kV for
human body model discharges. Each receiver provides
0.4V of hysteresis for noise immunity.

RX OUT: Receiver outputs with TTL/CMOS voltage levels.
Outputs are in a high impedance stage when in SHUT-
DOWN mode to allow data ling sharing. Outputs, including
LOW-Q RXOUT, are fully short circuit protected to ground
or Vee with the power on, off, or in SHUTDOWN mode.

LOW 0-CURRENT RX IN: Low power receiver input. This
special receiver remains active when the part is in SHUT-
DOWN mode, consuming typically 60uA. This receiver
has the same input and protection characteristics as the
other receivers.

LOW 0-CURRENT RX OUT: Low power receiver output.
This pin produces the same TTL/CMOS output voltage
levels with slightly decreased speed and drive current.

“
ESD Test Circuit

DRIVER 1 OUTE

AX 1 IN[E]

DRIVER 2 DUT [7]
Rx 2 IN[B]

RX3iN{T]

RX 4 IN[10]

RS232 Line Pins
Protected to
+- 10 kV

DRIVER 3 OUT {11}~

DRIVER 1 IN
4 Rx10uT
5 ORIVER2IN
RX 2 OUT
RX 3 QUT
78 RAX40UT
9] DRIVER 3 IN

18] Axs ouTiLow-0)

RX 5 IN {LOW-0)[T)

ON/OFF
+3V iE

0.1pF T

GRD
[[6] | DRIVER DISABLE
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