Linear Products

DESCRIPTION
The TDA3048 is for infrared reception
with fow power consumption.

TDA3048
IR Preamplifier

Product Specification

"FEATURES

o HF amplifier with a control range
of 66dB

- " 8ynchronous demadulator and

- reference amplifier
o AGC detector

- Pulse shaper

e Q-factor killing of the input
selectivity, which is controlied by
the AGC circuit

" e Input voitage limiter

PIN CONFIGURATION
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APPLICATION
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ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE
16-Pin Plastic DIP (SOT-38) -25°C to +125°C TDA3048N
16-Pin Plastic SO (SOT-109A) 0 to +70°C TDA3048TD
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FUNCTIONAL DESCRIPTION

General
ThecimnlloperatesfromaSVsupplyandhls
a current consumption 'of 2mA. The output is
a current source which can drive or suppress
& curent of > 75uA with & voltage swing. of
4.5V. TheQ-kiHsraMeﬁuﬂna!ﬂdhtorﬂon
of the output puises due to the decay of the
tuned Input circuit: at high input voltages. The
input circuit is protected against signals of
> 600mV by an input limiter. The typical input
is an AM signal at a frequency of 36kHz.
Figures 2 and 3 show the circuit diagrams for
the application of narrow-band and wide-band
receivers, respectively. Circuit description. of
the eight sactions shown in the Block Dia-
gram are given below.

Controlled- HF Ampilifier

The input signal is amplified by the gain-
controlled amplifier. This circuit comprises
three DC amplifier stages connected in cas-
cade. The overall gain of the circuit is approxi-
mately 83dB and the gain: control.range i8 in
the order of 668dB. Gain control is initiaily
active in the second ‘amplifier stage and is
transfarred to the first stage as limiting in the
second stage occurs, thus maintaining opti-
mum signal-to-noise ratio. Offget voitages in
the DC. coupled ampiifier are minimized by
two negative feedback loops. These also
allow the circuit to have some series resis-

ABSOLUTE MAXIMUM RATINGS

tance of the decoupling capacitor. The output
signal of the amplifier is applied to the refer-
ence amplifier and to the synchronous de-
modulator inputs.

Reference Amplifier

The reforence amplifier amplifies and limits
the input signal. The voltage gain is approxi-
mately 0dB. The output signal of this amplifier
is. applied t0 the synchronous demodulator.

Demodulator

In the synchronous demodulator, the input
signal and reference signal are muitiplied.
The demodulator output current is 25uA
peak-to-peak. The output signai of the,_de-
modulator is fed to the input of the AGC
detector and to the input of the puise-shaper
circuit.

AGC Detector

The AGC detector comprises two NPN tran-
sistors operating as a differentiai pair. The top
level of the output signa! from the synchro-
nous demoduiator is detected by the AGC
circuit, ‘Noise pulses are integrated by an
internal capacitor. The output signal is ampli-
fied and applied to the first -and second
stages ‘of the amplifier and to the Q-factor
killer circuit.

Puise-Shaper
The pulse-shaper comprises two NPN fran-
sigtors ‘operating as a differential pair con-

SYMBOL PARAMETER RATING UNIT
Veo Supply voltage (Pin 8) 13.2 v
f19 Output current puise shaper (Pin 11) 10 mA

Voltages between pins'

Va_1s Pins 2 and 15 4.5 v
V.13 Pins 4 and 13 45 v
Vs_8 Pins. 6 and 6 45 v
Vz_10 Pins. 7_and 10 45 v
Vo_11 Pins 9 and 11 45 v
Tsta Storage temperature range ~65 to +150 °C
Ta Operating ambient temperature range 2510 +125 | C°

NOTE: )

1. Ali pins except Pin 11 are short-circuit protected.
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“nected in paratiel” with' the AGC differential

pair. The slicing level of the puise shaper is
lower than the slicing level of the AGC
detector. The output of the puise-shaper is
determined by the voltage of the capacitor
connected to Pin 11, whichis applied directly
to the output buffer.

Output Buffer

The voltage of the pulse-shaper capacitor is
fod:to the badse of the first transistor -of a
differential pair. To obtain a correct RC-5
codd, a hysterasis ciryit protects the output
against spikes. The output at Pin 9 is active
LOW.

Q-Fattor Killer

Figure 2 'shows the Q-factor killer in the
narrow-band application. In this application it
lsnecusarymdecrsmthe(}tamofthe
input selectivity particularly when large input
signals occur at Pins 2 and 15. In the narrow-
band. application the output of the Q-factor
killer can be diractly coupled to the input; Pin
3 fo Pin 2 and Pinh 14 10 Pin 15.

Input Limiter

In the namowsband applicahon, high voltage
peaks canoocur on the input of the selectivity
circyit. The input limiter limits these voltage
peaks to.approximately 0.7V. Limiting is 0.9V

- max. at Iy =3mA.
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DC ELECTRICAL CHARACTERISTICS Vo= Vg =5V, To=25°C; measured in Figure 3, uniess otherwise specified.

. ) LIMITS
SYMBOL PARAMETER UMIT
' Min ! Typ. T Max
Supply (Pin 8)
Veo Supply voltage ; 465 5.0 5.35 )
loc Supply c;ufreni ‘ 1.2 2.1 © 3.0 mA
Controlied HF ampilfier (Pins 2 and 15) ‘ ‘
Minimum input signal {peak-to-peak, value)
Va_is at { = 36kHz' 15 25 uv
Va_1s at f= 36kH22 ; 5 - uv
AGC control range (without Q-killing) ‘ 60 66 dB
Va.1s input signal for correct operation (peak-to-peak value)® 0.02 200 mv
Va_15 Q-killinj inactiva (I3 = 14 < 0.5uA) (peak-to-peak value) 140 uv
Va_15 Q-Milling active {114 = I3 = max.) (peak-to-peak) value 28 myv
Q-ki.lling range i : . See Figure 1
Inputs i
A Input voltage (Pin 2) . 2.25 245 265 v
Vis Input voltage (Pin 15) ) 2.25 . 245 2.65. "
Rz_4s Input resistance (Pin 2) 10 15 20 394
Ca_15 input capacitance (Pin 2) | 3 ' pF
Vi_e Input limiting (Pin 1) at 15 = 3mA 0.8 0.9 v
Outputs -
~Vg_g Output voltage HIGH (Pin 9) at —ig = 75uA 0.1 0.5
Vg Output voltage LOW (Pin 9) at ig = 75uA 0.1 0.5 v
Output current; output voltage Low
lo ~Vg_g = 4.5V 75 120 uA
lg -Vg_g=3.0V - 75 130 HA
I ~Vg_g=1.0V ‘ 75 140 uA
—lg Output current; output voltage HIGH
~Vg_g =05V 75 120 pA
R7-10 Output resistance between Ping 7 and 10 3.1 47 6.2 39
Puise shaper (Pin 11)
Trigger level in positive direction :
Vit (voltage Pin 9 changes from HIGH to LOW) 3.75 39 4.05 v
Trigger level in negative direction
Vi1 (voltage Pin 9 changes from LOW to HIGH) 3.4 3.55 3.7 v
AVyy Hysteresis of trigger levels 0.25 0.35 0.45 \
AGC detector (Pin 12)
~l42 AGC capacitor charge current 3.3 47 6.1 MA
2 AGC capacitor discharge current 67 100 133 uA
Q-factor killer (Pins 3 and 14)
~l3 Output current (Pin 3} at Vyp =2V 25 75 15 HA
~hg Output current (Pin 14) at Vi, = 2V 25 7.5 15 uA

NOTES:

1. Voltage Pin 9 is LOW; Iy = 75pA.

2. Voltage Pin 9 remains HIGH.

3. Undistorted output pulse with 100% AM input.
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Figure 3. Wide-Band Receiver With TDA3048
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