(" quao Lk mecevens 1 MECL Il MC1000/1200 series

MC1020
MCi1220
Four differential amplifiers with emitter follower outputs, for use
as a comparator or for sensing differential signals over long lines.

Each amplifier provides the OR or NOR logic function depending on
which input is biased at a given reference voltage.

POSITIVE LOGIC

w

DC Input Loading Factor = 1
DC Output Loading Factor = 25
Power Dissipation = 115 mW typ
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MC1020, MC1220 (continued)
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MC1020, MC1220 (continued)

SWITCHING TIME TEST CIRCUIT AND
WAVEFORMS @ 259C

TP To Channel A" TPout To Channel “B*

Vee = 1.2 Vde £ 1.0%
0

Imus
S =
VEE » 4.0 Vac £ 1.0%

*Load Corresponds To Fan-out =3

PROPAGATION DELAY

RISE AND FALL TIME
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Switching waveforms shown for pulse in on pin 1 and pulse cut
on pin 3. howaver all other input output combinations will meet
the {imits specified.
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APPLICATIONS INFORMATION

The MC1020/MC1220 quad line receiver is used primarily to
feceive data from balanced twisted pair lines, ss indicated in Figure
1. Any MECL |l gate with ditferential outputs may be used to
drive the twisted pair line. The line is terminated in its character-
istic impedance (sround 100 ohms). A voltage divider is formed
betwsen the high-level gate output, the terminating resistor, and
the pull-down resistor on the low-level gate output. The equivalent
dc circuit is shown in Figure 2. The voltage swing across the termi-
nating resistor (A7) is typically £ 275 mV. Any input voltage
swing in excess of 120 mV is adequate due 1o the voltage gain of
the MC1020/MC1220. The output of the line receiver is the same
&8 a standard MECL 11 gate. For worst-case pull-down resistors in
the driving gats (1.5 k ohms + 20%) and 8 VO min. the differ-
ential drop across an Ry of 100 ohms is + 230 mV.

Very long lines may be used with excellent results. The only
restriction on lead length (other than common mode noise) is series
line resistance. The nominal voltage drop across Rt is sctually
shared with the series resistance of the twisted pair line. The re-
sistance of # 22 AWG wire averages about 16 ohms per 1000 feet,
while # 24 AWG wire averages about 26 ohms per 1000 feet. For
very long lines, an additional voitage drop across R is easily ob-
tained by parslleling additional pull-down resistors with those in-
tornal to the driver gate. For example, by parsileling 3 1.5 k ohm
resistor with esch output, the voltage drop across R is effectively
doubled.

Extensive data have shown that a positive transient of 1.0 V or
a negative transient of 1.8 V may be introduced on the twisted
pair line before nolse can propagate through another MECL device
tied to the line recelver output. This method of data transmission
Is useful at frequencies to 50 MHz and resuits in the highest band-
width ~ noise immunity product obtainabls with digital logic. A
twisted pair is recommended for clock distribution in high-speed
systems since distribution skew time may be balanced out by
djusting line lengths. P delay times are approximately
1.0 ns per eight inches of line.

In system design it is often convenient 10 organize information
transfer with a data bus or “party-line” approach. In this appli-
cation, one of many sources may “'talk’* 10 the common data line
and multiple receivers may "listen”. Figure 3 illustrates such a data
bus utilizing MECL 11 gates ss drivers and MC1020’s as line re-
celvers. Note that the line is unbalanced, but this will in turn allow
all drivers to be ORed together. Bandwidth of data distribution is
oxcellent. The technique may be used to 50 MHz at 26°C and to
40 MHz over the entire milltary range. Noise i ity

is also good due ta the low il d, h of tr
and the common mode rejection of the line receiver. The tollowing
results were obtained during an evaluation of the data bus shown
in Figure 3 under worst-case conditions.
Number of driver gates: 6
Number of receivers: 8
Line length: 24 feet
Oi

from t gate 1o receiver
gate:  100°C

Maximum operating frequency: 40 MHz

Total terminating resistance. 45 ohms

Differential power supply voltage from transmitter gate to
raceiver gate: t 5.0%

The quad line receiver can also be used in many hnear appli-
cations. The voltage gain is typically 7.0, with a bandwidth of ap-
proximately 70 MHz for each differential amplifier. The device
makes an excellent FM timiter with minimal phase shift. By em-
ploying feedback, both selective band-pass amplifiers and notch
frequency rejection amplifiers may be built Figure 4 shows % of
the quad line receiver used as a parallel tuned-crystal osciliator that
exhibits excelient stability.

FIGURE 1. MECL LINE RECEIVER

% MC1020/1220

Any MECL Device with
Complementary Outputs

o -5.2V

100 <Ry <130 02

Oriver worst-case Rg ~ 1.8 k§2@ Ay = 100 §2and Vg = 230 mv

Diffarential Gain = 15 dB or 6,0 V/V

Common Mode Galn = --18 dB or 0.12 V/V

Common Mode Voltage Rejection = 1.8 V {Negative pulse on lines}
1.0 V (Positive pulse on Hines}
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MC1020, MC 1220 (continued)

FIGURE 2 - LINE RECEIVER DC EQUIVALENT CIRCUIT

Differential Output of sny MECL Gate

= Vg = "
= (High = ~0.76 V) R = voltage drop across terminating resistor (A1)
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FIGURE 3 - DATA BUS DRIVING WITH MECL I

Twisted-Pair
Line Recelvers

ikt ves System Oesign Criterls

1. A total of two emltter pull-down resistors Is recommended in
the driver gates.

R should be Zy,¢ of the twisted palr HneR3100 ohms
Elther OR or NOR outputs may drive the line.

Al driver gates are ORed tagether.

The line reciver output is Data or Data depending upon the
—_—— input confliguration.

Vg should be sble ta source 7.0 mA or sink 8.0 mA total
currant.
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FIGURE 4 - % MC1020/1220 AS A
PARALLEL-TUNED CRYSTAL OSCILLATOR

fout 3300 $aoo ,

4
118k Vee $9.14

Negatlve Feedback

around Crystal
[
I
Positive Feedback Line I
For further information see Application Note AN-417. l ;
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