ECG

Semiconductors

Features

¢ Wide single supply voltage range or
dual supplies
4Vpc to I6VpC
+2Vpe to +£18Vpe
e Supply current drain independent of
supply voltage
¢ Low Input bilasing current 30nA
¢ High open-loop gain 70dB
¢ Wide bandwidth 2.5MHz (Unity Gain)
¢ Large output voltage swing
(vt -1) Vp-p
¢ |nternally frequency compensated for
unity gain

¢ Qutput short-circuit protection

The ECG992 consists of four independent,
dual input, internally compensated amplifiers
which were deslgned specifically to operate
off a single power supply voltage and to pro-
vide a large output voitage swing. This
amplifler makes use of a current mirror to
achlave the non-inverting input function. Ap-
plication areas include: ac amplifiers, RC ac-
tive filters, low frequency triangle,
squarewave and pulse waveform generation
circuits, tachometers and low spesd, high
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Absolute Maximum Ratings

SupplyVoltage .....ovvvverevenecnanss Cr ettt aee s 32Vpc
+16Vpe

Power Dissipation {TA =26°C){Note 1) ............ i 570mwW

Input Currents, kyt orliy™ «vvvveiviiiniiineneas Cerenerenans 20mApc

Output Short-Circuit Duration—One Amplifler ............... Continuous

TA =25°C {See Application Hints)

Operating Temperature Range .......... Carrreerrians —~40°C to +85°C

Storage Temperature Range .........cc.ouus. vieee.r. —68°Cto +160°C

Lead Temperature {Soldering, 10seconds) .............c.covvnnn. 300°C

Note 1: For operating at high temperatures, the device must be derated
based on a 126°C maximum junction temperature and a thermal resistance
of 176°C/W which applies for the device soldered in a printed circuit board,

operating in a still air ambient,
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Schematic Diagram

Electrical Characteristics { — B6°C<TAL + 126°C unless otherwise stated)

Characteristic Conditions Min | Typ | Mex | Units
Open Loop
Voltage Gain TA =26°C, f=100Hz 1.2 28 vV/mV
Input Resistance TA =26°C, Inverting Input 1 MQ
Output Resistance _ 8 kQ
Unity Galn Bandwidth TA=26°C, Inverting Input 2.6 MHz
Input Blas Current TA=26°C, Inverting Input 30 | 200 nA
Slew Rate TaA =26°C, Positive Qutput
Swing 0.5 V/us
TA =26°C, Negative Qutput
7 Swing 20 V/us
Supply Current TA=26°C, Ry =% On All
Amplifiers 6.2 10 | mApg
Output Voltage Swing TA=26°C, Ry =2k,
Vcc = 15.0VPC
Vour High In™ =0, Iy" =0 13.5 vpe
VOUT Low lmu = 10uA, 'IN+ =0 0.09 0.2 VDC
Vour High by~ =0, hy* =0, R =22,
_ Vee=30VDC 29.5 Voc
Output Current Capability | Ta=25°C
Source 6 18 mADC
Sink (Note 2} 7 06 | 1.3 mApC
Isink Vou=1V, In=5A 6 mADC
Power Supply Rejection TA =25°C, f=100Hz 70 dB
Mirror Gain ' @ 20uA (Note 3) 090 | 1.0 | 1.1 | pA/uA
| @ 200pA (Note 3) 090 | 1.0 | 1.1 | pA/uA
AMIrror Gain @ 20uA to 200uA {Note 3} 2 5 %
Mirror Current ' (Note 4) ' 10 | 500 | wApc
Negative input Current TA =26°C (Note 6} 1.0 mApc
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Note 2: The output current sink capability can be Increased for large signal conditions by over-
driving the inverting Input, This Is shown In the section on Typical Characteristics.

Note 3: This spec Indicates the current gain of the current mirror which is used as the non-

inverting input.

Note 4: Input Ve match between the non-inverting and the inverting inputs occurs for a mirror
current (non-inverting input current} of approximately 10uA. This Is therefore a typical design
center for many of the application circuits,

Note 6: Clamp transistors are included on the IC to prevent the input voltages from swinging
below ground more than approximately 0.3 V. The negative Input currents which may result
from large signal overdrive with capacitance input coupling need to be externally limited to values
of approximately 1mA, Negative input currents in excess of 4mA will cause the output voltage to
drop to a low voltage, This maximum current applies to any one of the input terminals, If more
than one of the input terminals are simultaneously driven negative smaller maximum currents are
allowed. Common-mode current blasing can be used to prevent negative input voltages; see for

example, the "Differentiator Clrcuit” in the applications section,

Typical Performance Charactaristics
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Typical Charactaristics (Cont.)
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Application Hints

Whan driving either input from a low-
impedance source, a limiting resistor should
be placed in series with the input lead to limit
the peak input current. Currents as large as
20mA will not damage the device, but the
current mirror on the non-inverting input will
saturate and cause a loss of mirror gain at
mA current levels—especially at high
operating temperatures,

Precautlons should be taken to Insure that
the power supply for the integrated circuit
never becomes reversed in polarity or that
the unit Is not inadvertently installed
backwards in a test socket as an unlimited
current surge through the resulting forward
diode within the IC could cause fuzing of the
Internal conductors and resuit in a destroyed
unit.

Output short circuits either to ground or to
the positive power supply should be of short
time duration. Units can be destroyed, not as
a result of the short clrcuit current causing
metal fuzing, but rather due to the large in-
crease in IC chip dissipation which will cause
eventual failure due to excessive junction
temperatures. For example, when operating
from a well-regulated +5Vpc power supply
at T =226°C with a 100kQ shunt-feedback
registor (from the output to the inverting in-
put) a short directly to the power supply will
not cause catastrophic failure but the current
magnitude will be approximately 60mA and
the junction temperature will be above T
max. Larger feedback resistors will reduce
the current, 11MQ provides approximately
30mA, an open circuit provides 1.3mA, and a
direct connection from the output to the non-
inverting input will result in catastrophic
fallure when the output is shorted to V* as
this then places the base-emitter junction of
the input transistor directly across the power
supply. Short-circuits to ground will have
magnitudes of approximately 30mA and will
not cause catastrophic failure at T, =26°C,

Ta = TEMPERATURE [°E)

Ta - TEMPERATURE ( C)

Unintentional signal coupling from the output
to the non-inverting input can cause oscilla-
tions. This is likely only in breadboard hook-
ups with long component leads and can be
prevented by a more careful lead dress or by
locating the non-inverting input biasing
resistor close to the IC. A quick check of this
condition is to bypass the non-inverting input
to ground with a capacitor, High impedance
blasing resistors used in the non-inverting in-
put circuit make this input lead highly
susceptible to unintentional ac signal pickup.

Operation of this amplifier can be best
understood by noticing that input currents
are differenced at the inverting-input terminal
and this difference current then flows
through the external feedback resistor to pro-
duce the output voltage. Common-mode cur-
rent blasing is generally useful to allow
operating with signal levels near ground or
éven negative as this maintains the inputs
biased at + Vgg. Internal clamp transistors
(see note b) catch negative input voltages at
approximately —0.3Vp but the magnitude of
current flow has to be limited by the external
input network, For operation at high
temperature, this limit should be approx-
imately 100uA.,

This new "Norton” current-differencing
amplifier can be used in most of the applica-
tions of a standard IC op amp, Performance
as a dc amplifier using only a single supply is
not as precise as a standard IC op amp
operating with split supplies but is adequate
in many less critical applications, New func-
tions are made possible with this amplifier
which are useful in single power supply
systems. For example, biasing can be design-
ed separately from the ac gain as was shown
in the "inverting amplifier,” the "difference
integrator” allows controlling the charging
and the discharging of the integrating
capacitor both with positive voltages, and the
"frequency doubling tachometer” pravides a
simple circuit which reduces the ripple

voltage on a tachometer output dc valtages .sheetdU.com



Typlcal Applications (V* =16Vp.)
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Typlcal Applications (Continued)

" v, v, "

in It
| W

<

Voitsge-Controlled Currant Sourcs
Hi VN, Lo (V)N ~ Vo Self-Regulator {Transconductance Amplifier)

‘.
ov“
"
lv~
L Wgr¥ye¥yl !
= |
= Iy :—; Iy
Ground-Referancing s

Ditferantial input Signal Voltsge Regulator Fixed Current Sources

Voor * Al
TAkemn V5 te g0 00 03

Voltage-Controlled Currsnt Sink Buffer Amplitier Tachometer
{Transconductance Amplifist)

RESET

¥ O—AAR—] - “
" »
, ® . .
'%—' ’ ijrL |
L )
¢ rhged 1 Spiereie
“OR" Gate “AND' Gate Staircass Ganerator

Wy

"y

L}
v :‘o‘:m Yoo Vuu (1"7)

Differancs Integrator Low Pam Active Filter

VgE Bisting
www.DataSheet4U.com



Typlcat Applications {Continued)
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Typleal Applications (Continued)
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