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Fast op amp evaluated

Our evaluation of the HA5195 op amp from
Harris shows it to be the fastest monolithic op
amp (with full =12 volt swing*) available today.
The amplifier features:

® Dielectricisolation processing (see inset,
page 4);

a slew rate of 190V/uS;

settling time of 90nS to 0.1%j;

a gain-baindwidth product of 150MHz (gain
of 5);

and a full power bandwidth of 6.5MHz.

A schematic ofthe HA5195 designis shownin
figure 1a, with a simplified diagram showing the
AC signal path infigure 1b. The output stage (rep-
resented by the voltage follower) consists of two
NPN emitter followers. The compensation network
is C1, Cz, Cs, and R2o. This network makes the
amplifier system appear as second-order, criti-
cally damped.

The open-loop gain exhibits a classic 20dB/
decade rolloff (down to a gain of 4) over most
of its frequency range, and smooth output wave-
forms are generated.

* The Signetics NE5S5539 is faster (800V/uS, 1.2GHz gain-
bandwidth product at gain of 7), than the Harris part but is
low voltage (£3V output), and has a very low gain (320V/V).
It is essentially without any second gain stage and uses

emitter follower design.
continued on page 2

s AlSO in this isSU€ —

-O+V
R4 R4
A
w 4 06
\m j”
o s
TPs | N\ AP
FC2|
R
2l Jon
N 49
QNS3
=N laso R32
ap
—O
Vour
R33
oN
i apse
R
“"? 2
fors
L‘K‘“" ) g B
1
il Y 2 Y o
L L 48
R16 R17 R183% R303 R31
RY

alphanumeric display page 5-6

( ’ CRTC application note 11
’ panel controls 7
ROM P/Ns 6

transistor, PNP

8

Figure 1b



page 2

Input stage

The op amp was designed with speed as the
highest priority, and open-loop input impedance
(which is fairly low) was one parameter that was
sacrificed to this end (see table 1). Closed-loop
input resistance is approximated by the differen-
tial input resistance multiplied by the loop gain.
However, the closed-loop differential input resis-
tance is limited to the level of the common mode
input resistance. The common-mode input cap-
acitance, as measured, is mainly due to the pack-
age. The capacitance at the chip is about 0.5-
1.0pF.

Table 1
Differential and Common-mode Input Impedance

Z4itt  Caiff Zem Cem

f=25Hz 6K === 62M
18 KQ e=== 80M 1nF
f=1MHz 15K 8pF 68K 20pF
14pF 78K

The input impedance is such that the closed
loop performance (both AC and DC) will depend
on both the feedback component ratio and the
actual impedance presented to each amplifier
input.

The input current of the HA5195 is high, with
a maximum rating of 15uA at 25°C. The average
drifts were measured at 10to 90 nA/°C. The input
offset voltage is average for a bipolar part at
6mV maximum. Its average drift measured be-
tween 2-25uV/°C (typically 15uV/°C. Using an
external offset adjust will increase this drift.

Output capability

Output current drive is very good. It sources
about 48mA and sinks about 38maA. It’s rated on
the preliminary data sheet at 25mA minimum at
25°C.

Output short-circuit current limiting was an-
other feature that was sacrificed for the sake of
speed. The HA5195 will withstand a short-circuit
to ground for less than 30 seconds, but con-
nection to either supply means instant death for
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the op amp. Current-limiting resistors in the supply
leads may improve its life expectancy in this
respect.

Power dissipation

For high speed, assuming a fixed capacitance,
there must be higher charging current available
because

dav _ 1

dt = C

The HA5195 is rated at 25mA maximum supply
current and was typically at 15mA in our eval-
uation. Due to this high power dissipation in
addition to the large output drive capability, the
chip was encapsulated in a 14-pin ceramic pack-
age. However, it is still compatible with a standard
8-pin op amp. During normal operation, the pack-
age temperature rose as much as 30°C over
ambient. This heating effect, orthe factthatthere
is no short-circuit limiting, was probably the rea-
son for two or three devices being destroyed
during testing.

Other parameters

Othertypical parameters of the HA5195, meas-
ured with £15V supplies, are: 95dB of common-
mode rejection ratio over a+5V input; 90dB of
power supply rejection ratio; and an input noise
voltage of 15nV//Hz at a frequency of 1KHz.

Application hints

The feedback resistance is best kept at or be-
low 1KQ and should not be greater than 5KQ
duetothe low differential input resistance. Keep-
ing the feedback resistance low causes a problem
in that the input impedance as seen by the sig-
nal source, is low. Of course, external input FETs
can be added to raise input impedance and reduce
input bias currents. This method reduces the
slew rates down to 130V/uS.

continued on page 3

































