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are more logic functions contained on a
chip than the designer needs. When that
happens, something has to be done with
the unused pins. The differential input of
an ECL gate represents a very high im-
pedance, and ordinarily a floating input
would spell trouble. With no planned di-
rection, reverse-bias leakage builds up a
charge on the base-input lead. That often
produces ambiguous outputs or power-
dissipation problems for the IC involved.

To overcome the problem, a pulldown
resistor has been included on the chip.
The resistor references the input to Vgg
(thus bleeding off any charge build-up),
but has a large enough value—350K in
most cases—to have little effect on the
signal. As a result, all unused inputs can
be left unconnected.

Be that as it may, there are exceptions.
Several ECL devices don’t have internal
pulldown resistors; an example is a line
receiver. In the case of a line receiver, one
input must be tied to the Vg pin (Vppisa
reference source used for Schmitt trigger
applications) and the other returned to
Vee when the receiver is unused.

It frequently occurs during the analysis
of a logic design that one of the inputs
must assume a constant state. You see this
configuration all the time in decision-
making circuits that compare the input
pulse to a fixed frame of reference. And,
as has been the practice with standard
logic, the inputs are hard-wired to either
Vcc for a fixed HIGH, or Vgg for a Low.

Although it is acceptable to tie the input
to the Vgg line to simulate a low input
with ECL gates, the reverse should not be
attempted. Tying the input to Voc—or
ground, as is the case—to imitate a high
input is not recommended. Due to their
design, many of the ECL IC’s won’toper-
ate properly when that method is used.

The proper way to force a logic “‘1”” is
to provide —0.9 volts at the input. You
can use aresistor voltage-divider but most
manufacturers recommend you use the
forward voltage drop across a diode junc-
tion, as shown in Fig. 7, to provide the
voltage required.

."-[" g_n_—D"

FIG. 7—A DIODE IS USED to imitate a “high”
input for an ECL gate.

Outputs

Since the ECL output is an open emit-
ter, an external load resistor is required to
provide a current path for the output tran-
sistor. Normally, a resistance between
270 and 510 ohms is selected.

We should note that almost no dedi-
cated driver circuits exist in the ECL
family. That is because every gate is cap-
able of becoming a driver. In fact, with
the values so far specified, each output is
capable of driving approximately 20 gate
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FIG. 8—THE NOR OUTPUT can be used to keep your designs more efficient, by reducing delay times

and the number of gates required.

loads. The maximum fanout, however, is
not limited by the gate’s DC driving
capacity as you may think.

While DC loading, such as the pull-
down resistors in the input circuits, can
produce a shift in output voltage levels, it
does little to alter processing times. AC
loading, on the other hand, increases as
the capacitance across the output circuit
increases. The AC considerations are
what determine the maximum fanout. If
not for those considerations, the fanout
drive capability would be greater than that
which is required for most any practical
application.

Driven through a typical output im-
pedance of 7 ohms, the output transistor is
able to force current through the capaci-
tance, hastening the charge time and leav-
ing the rise time less affected. Fall time,
however, must depend on the discharge
rate through the load resistor. Therefore,
it is beneficial to keep the load resistance
as small as practical. Unfortunately, as
the load resistance decreases, power dis-
sipation (in both the IC and resistor) in-
creases. For that reason, 200 ohms to Vgg
is suggested as the smallest value you
should use. However, the gate input
doesn’t require that the logic voltage
swing all the way to Vg, remember? Any
level in excess of — 1.65 volts is all that’s
really necessary. Therefore, if we were to
provide another power supply—one near-
er the ‘0"’ level—and if we returned our
load resistors to that line instead of the
Vee line, resistance values could be re-
duced with no burdening increase in pow-
er dissipation.

Well, that is exactly what is done. A
—2.0-volt source, labeled Vpr, is es-
tablished, and the output load resistors are
returned to it. The pulldown-resistance
now ranges from 150 ohms to 50 ohms,
with 35 ohms specified as the minimum in
most cases. Consequently, rise and fall
times are less influenced by capacitive
loading, power dissipation is reduced by a
factor of four, and the “‘0”” logic level is
still within limits.

Of course, it must be decided during
the course of design whether or not the
cost and distribution of a — 2.0-volt pow-
er supply is warranted. In many small
systems, it isn’t—in which case a resistor
to Vgg is preferable.

Design shortcuts

The open-emitter drive makes it possi-
ble to engineer logic shortcuts into your
designs. In particular is the wired-or
function. Wired-or is the process of com-
bining two (or more) outputs and OR-ing
the results—without the use of a separate
gate.

In general, it is recommended that the
equivalent of only one pulldown resistor
be used for the wired-or design; although
two resistors will improve fall times, it
does so at the expense of added power
dissipation. Due to Low level current
flow through the resistor, the number of
gates paralleled in the wired-or fashion
should be limited to six in order to main-
tain a suitable level for Low logic.

It is important that you keep the outputs
involved physically close (from the same
IC when possible). Anything else only
aggravates the timing problems.

Another convenience of the ECL fami-
ly is the inclusion of the complementary
NOR output on most chips. Use of the NOR
function eliminates the need for time-
delaying inverters, reduces package
count, and improves propagation time.

An example of combining these two
features in a single design is shown in Fig.
8. The standard design is shown in Fig.
8-a, and Fig. 8-b shows how the design
can be changed to save several gates
while obtaining an increase in signal pro-
cessing speed.

If you think ECL is reserved for only
high-speed circuits...don’t. They are just
as effective in slower circuits. Moreover,
many of their unique characteristics make
them desirable in circuits now served by
TTL. When we continue, we will in-
vestigate how to get the most from your
ECL IC’s. R-E





