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General Description

The LM1871 is a complete six-channel digital proportional
encoder and RF transmitter intended for use as a low pow-
er, non-voice, unlicensed communication device at carrier
frequencies of 27 MHz or 49 MHz with a field strength of
10,000 nV/meter at 3 meters. In addition to radio controlled
hobby, toy and industrial applications, the encoder section
can provide a serial input of six words for hard wired, infra-
red or fiber optic communication links. Channel add logic is
provided to control the number of encoded channels from
threse to six, allowing increased design flexibility. When used
with the LM1872 RC receiver/decoder, a low cost RF linked
encoder and decoder system provides two analog and two
ON/OFF decoded channels.

LM1871 RC Encoder/Transmitter

Features

| Low current 9V battery operation

On-chip RF oscillator/transmitter

One timing capacitor for six proportional channels
Programmable number of channels

Reguiated RF output power

External modulator bandwidth control

On-chip 4.6V regulator

Up to 80 MHz carrier frequency operation
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See NS Package Number N18A
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LM1871

Absolute Maximum Ratings

if Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.

Package Dissipation (Note 1)
Pin 4 Externally Forced
Operating Temperature Range

1600 mwW

6V

—25°Cto +85°C

Supply Voltage i 16V Storage Temperature Range —65°Cto +150°C
DC Current Out of Pin 4 10mA Lead Temperature (Soldering, 10 sec.) 260°C
DC Current Out of Pin 13 25 mA

Electrical Characteristics 1, = 25°C, voc = +9V, see Test Circuit and Waveforms

Symbol | Parameter Conditions l Min | Typ | Max | Units
Encoder Section, Close S1, S$2, S4 Open S3

Vi4 Supply Voltage 45 9 15 v
l44 Supply Current Encoder Only 10 14 22 mA
V4 Reference Voltage 4.1 4.8 54 v
t Frame Time t = ReCg + 0.63RMoDCT 8 9.5 10.5 ms
tm Mod Time tm = 0.63RMoDCT 0.4 0.5 0.6 ms
ten Channel Time teh = 0.63RcHCT 0.4 0.5 0.6 ms
ts Sync Time, Tx Channels 1-6 Close $1, Close 52 3.5 ms
ts Syne Time, Ty Channels 1-5 Open S1, Close 82 45 ms
ts Sync Time, Ty Channels 1-4 Close S1, Open S2 5.5 ms
ts Sync Time, Ty Channeis 1-3 Open S1, Open 82 6.5 ms
At, Supply Rejection, ty, + toH AV = 6Vio 12V 0.1 %/
AV13 Encoder Output Swing 3.8 Vp-p
AV12 Mod Filter Output Swing 38 Vpp
l12 Mod Filter Source/Sink Current 05 +mA
Ringg) Pulse Timer Input Resistance 27 MQ
IrH) Frame Timer Threshold Current 0.1 pA
ILEAK(15) Mod Timer Leakage Current Pin 15to OV 0.01 1 pA
VsaT(15) Mod Timer Saturation Voltage l15 = 2 mA, (V4-V15) 120 240 mV
ILEAK(CH) Channel Timer Leakage Current Pins 1,2, 3,16, 17, 18 to 4.6V 0.06 1 pA
VSAT(CH) Channel Timer Saturation Voltage IcH = 2 mA 120 240 mV
RF Oscillator Section, Collector Pin 11, Base Pin 10, Emitter Pin 9 Open S4
Vout RF Qutput Level Use RF Voltmeter Close S3 400 MVRMS
l14 Supply Current Open S3, 4 30 mA
ft Transistor Ve = +5V,Ic = 10mA 520 MHz
VSAT(11) Transistor Saturation Voltage fo = 49 MHz 800 mv
Hre Transistor BC Beta Ic = 10mA 75 150 350

LVeeo lo = 10 pA 16 20 Vv

Note 1: For operation in ambient temperatures above 25°C, the device must be derated based on a 150°C maximum junction temperature and a package thermal
resistance of 75°C/W junction to ambient.
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Test Circuit and Switching Time Waveforms

Note: Test circuit has been configured for evaluation by oscilloscope. Use 1% timing components. Ry, RcH, Rr, Cr

3.8V m———

5

L1: Toko E523LN-7210019 type MC117 74 turns with tap 2'/ turns from top

Y1: 48.86 MHz crystal 3rd overtone
Encoder output (pin 13) close S1, §2, 84, 0.5 ms/div sweep
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