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TYPICAL PERFOR   A  CE CHARACTERISTICS  
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Common Mode Considerations

The LT1016 is specified for a common mode range of
–3.75V to 3.5V with supply voltages of ±5V. A more
general consideration is that the common mode range is
1.25V above the negative supply and 1.5V below the
positive supply, independent of the actual supply voltage.
The criteria for common mode limit is that the output still
responds correctly to a small differential input signal.
Either input may be outside the common mode limit (up to
the supply voltage) as long as the remaining input is within
the specified limit, and the output will still respond cor-
rectly. There is one consideration, however, for inputs that
exceed the positive common mode limit. Propagation
delay will be increased by up to 10ns if the signal input is
more positive than the upper common mode limit and then
switches back to within the common mode range. This
effect is not seen for signals more negative than the  lower
common mode limit.

Input Impedance and Bias Current

Input bias current is measured with the output held at
1.4V. As with any simple NPN differential input stage, the
LT1016 bias current will go to zero on an input that is low
and double on an input that is high. If both inputs are less
than 0.8V above V–, both input bias currents will go to
zero. If either input exceeds the positive common mode
limit, input bias current will increase rapidly, approaching
several milliamperes at VIN = V+.

Differential input resistance at zero differential input
voltage is about 10kW, rapidly increasing as larger DC
differential input signals are applied. Common mode input
resistance is about 4MW with zero differential input
voltage. With large differential input signals, the high input
will have an input resistance of about 2MW and the low
input greater than 20MW.

Input capacitance is typically 3.5pF. This is measured by
inserting a 1k resistor in series with the input and measur-
ing the resultant change in propagation delay.

LATCH Pin Dynamics

The LATCH pin is intended to retain input data (output
latched) when the LATCH pin goes high. This pin will float
to a high state when disconnected, so a flowthrough
condition requires that the LATCH pin be grounded. To
guarantee data retention, the input signal must be valid at
least 5ns before the latch goes high (setup time) and must
remain valid at least 3ns after the latch goes high (hold
time). When the latch goes low, new data will appear at the
output in approximately 8ns to 10ns. The LATCH pin is
designed to be driven with TTL or CMOS gates. It has no
built-in hysteresis.

Measuring Response Time

The LT1016 is able to respond quickly to fast low level
signals because it has a very high gain-bandwidth product
(ª50GHz), even at very high frequencies. To properly
measure the response of the LT1016 requires an input
signal source with very fast rise times and exceptionally
clean settling characteristics. This last requirement comes
about because the standard comparator test calls for an
input step size that is large compared to the overdrive
amplitude. Typical test conditions are 100mV step size
with only 5mV overdrive. This requires an input signal that
settles to within 1% (1mV) of final value in only a few
nanoseconds with no ringing or “long tailing.” Ordinary
high speed pulse generators are not capable of generating
such a signal, and in any case, no ordinary oscilloscope is
capable of displaying the waveform to check its fidelity.
Some means must be used to inherently generate a fast,
clean edge with known final value.
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2V/DIV

100ns/DIV 1016 F09

Figure 9. Transition Instabilities Due to No Ground Plane

In Figure 7 the probes are properly selected and applied
but the LT1016’s output rings and distorts badly. In this
case, the probe ground lead is too long. For general
purpose work most probes come with ground leads about
six inches long. At low frequencies this is fine. At high
speed, the long ground lead looks inductive, causing the
ringing shown. High quality probes are always supplied
with some short ground straps to deal with this problem.
Some come with very short spring clips which fix directly
to the probe tip to facilitate a low impedance ground
connection. For fast work, the ground connection to the
probe should not exceed one inch in length. Keep the
probe ground connection as short as possible.

Figure 8 shows the LT1016’s output (Trace B) oscillating
near 40MHz as it responds to an input (Trace A). Note that
the input signal shows artifacts of the oscillation. This
example is caused by improper grounding of the compara-
tor. In this case, the LT1016’s GND pin connection is
one inch long. The ground lead of the LT1016 must be as
short as possible and connected directly to a low imped-
ance ground point. Any substantial impedance in the
LT1016’s ground path will generate effects like this. The
reason for this is related to the necessity of bypassing the

Figure 7. Typical Results Due to Poor Probe Grounding

Figure 8. Excessive LT1016 Ground Path
Resistance Causes Oscillation

TRACE A
1V/DIV

TRACE B
2V/DIV

100ns/DIV 1016 F08

1V/DIV

20ns/DIV 1016 F07

power supplies. The inductance created by a long device
ground lead permits mixing of ground currents, causing
undesired effects in the device. The solution here is
simple. Keep the LT1016’s ground pin connection as short
(typically 1/4 inch) as possible and run it directly to a low
impedance ground. Do not use sockets.

Figure 9 addresses the issue of the “low impedance
ground,” referred to previously. In this example, the
output is clean except for chattering around the edges.
This photograph was generated by running the LT1016
without a “ground plane.” A ground plane is formed by
using a continuous conductive plane over the surface of
the circuit board. The only breaks in this plane are for the
circuit’s necessary current paths. The ground plane serves
two functions. Because it is flat (AC currents travel along
the surface of a conductor) and covers the entire area of
the board, it provides a way to access a low inductance
ground from anywhere on the board. Also, it minimizes the
effects of stray capacitance in the circuit by referring them
to ground. This breaks up potential unintended and harm-
ful feedback paths. Always use a ground plane with the
LT1016 when input signal levels are low or slow moving.

APPLICATIO  S I  FOR   ATIO
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“Fuzz” on the edges is the difficulty in Figure 10. This
condition appears similar to Figure 10, but the oscillation
is more stubborn and persists well after the output has
gone low. This condition is due to stray capacitive feed-
back from the outputs to the inputs. A 3kW input source
impedance and 3pF of stray feedback allowed this oscilla-
tion. The solution for this condition is not too difficult.
Keep source impedances as low as possible, preferably 1k
or less. Route output and input pins and components away
from each other.

The opposite of stray-caused oscillations appears in
Figure 11. Here, the output response (Trace B) badly lags
the input (Trace A). This is due to some combination of
high source impedance and stray capacitance to ground at
the input. The resulting RC forces a lagged response at the
input and output delay occurs. An RC combination of 2k

source resistance and 10pF to ground gives a 20ns time
constant—significantly longer than the LT1016’s
response time. Keep source impedances low and mini-
mize stray input capacitance to ground.

Figure 12 shows another capacitance related problem.
Here the output does not oscillate, but the transitions are
discontinuous and relatively slow. The villain of this
situation is a large output load capacitance. This could be
caused by cable driving, excessive output lead length or
the input characteristics of the circuit being driven. In
most situations this is undesirable and may be eliminated
by buffering heavy capacitive loads. In a few circum-
stances it may not affect overall circuit operation and is
tolerable. Consider the comparator’s output load
characteristics and their potential effect on the circuit. If
necessary, buffer the load.

2V/DIV

50ns/DIV 1016 F10

TRACE A
2V/DIV

TRACE B
2V/DIV

10ns/DIV 1016 F11

Figure 11. Stray 5pF Capacitance from
Input to Ground Causes Delay

Figure 12. Excessive Load Capacitance Forces Edge Distortion

Figure 10. 3pF Stray Capacitive Feedback
with 3kW Source Can Cause Oscillation

2V/DIV

100ns/DIV 1016 F12
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N8 Package
8-Lead PDIP (Narrow .300 Inch)
(Reference LTC DWG # 05-08-1510)

N8 1098

0.100
(2.54)
BSC

0.065
(1.651)

TYP

0.045 – 0.065
(1.143 – 1.651)

0.130 ± 0.005
(3.302 ± 0.127)

0.020
(0.508)

MIN0.018 ± 0.003
(0.457 ± 0.076)

0.125
(3.175)

MIN

1 2 3 4

8 7 6 5

  0.255 ± 0.015*
(6.477 ± 0.381)

  0.400*
(10.160)

MAX

0.009 – 0.015
(0.229 – 0.381)

0.300 – 0.325
(7.620 – 8.255)

0.325
+0.035
–0.015
+0.889
–0.3818.255( )

*THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
  MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.010 INCH (0.254mm)
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Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-
tation that the interconnection of its circuits as described herein will not infringe on existing patent rights.

S8 Package
8-Lead Plastic Small Outline (Narrow .150 Inch)

(Reference LTC DWG # 05-08-1610)

0.016 – 0.050
(0.406 – 1.270)

0.010 – 0.020
(0.254 – 0.508)

� 45°�

0°– 8° TYP
0.008 – 0.010

(0.203 – 0.254)

SO8 1298

0.053 – 0.069
(1.346 – 1.752)

0.014 – 0.019
(0.355 – 0.483)

TYP

0.004 – 0.010
(0.101 – 0.254)

0.050
(1.270)

BSC

1 2 3 4

    0.150 – 0.157**
(3.810 – 3.988)

8 7 6 5

  0.189 – 0.197*
(4.801 – 5.004)

0.228 – 0.244
(5.791 – 6.197)

DIMENSION DOES NOT INCLUDE MOLD FLASH. MOLD FLASH 
SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE
DIMENSION DOES NOT INCLUDE INTERLEAD FLASH. INTERLEAD 
FLASH SHALL NOT EXCEED 0.010" (0.254mm) PER SIDE

*

**




