) HARRIS

For New Designs
Features

Not Recommended

See HA-5141 or HA-5151

HA-2720/25

Wide Range Programmable
Operational Amplifier

Description

e WIDE PROGRAMMING RANGE

SLEW RATE 0.06 TO 6V/us
BANDWIDTH 5kHz TO 10MHz
BIAS CURRENT 0.4 TO 50nA
SUPPLY CURRENT 1A TO 1.5mA
e WIDE POWER SUPPLY RANGE $1.270 118V

o CONSTANT AC PERFORMANCE OVER SUPPLY
RANGE

Applications

e ACTIVE FILTERS

® CURRENT CONTROLLED OSCILLATORS
e VARIABLE ACTIVE FILTERS

e MODULATORS

e BATTERY-POWERED EQUIPMENT

HA-2720/2725 programmable amplifiers are internally compen-
sated monolithic devices offering a wide range of performance,
that can be controlled by adjusting the circuits’ ""set” current
(ISET). By means of adjusting an external resistor or current
source, power dissipation, slew rate, bandwidth, output current
and input noise can be programmed to desired levels. This
versatile adjustment capability enables HA-2720/2725 to pro-
vide optimum design solutions by delivering the required level
of performance with minimum possible power dissipation.
HA-2720 and HA-2725 can, therefore, be utilized as the stand-
ard amplifier for a variety of designs simply by adjusting their
programming current.

A major advantage of HA-2720/2725 is that operating charac-
teristics remain virtually constant over a wide supply range
(£1.2V to £15V), allowing the amplifiers to offer maximum
performance in almost any system including battery-operated
equipment. A primary application for HA-2720/2725 is in
active filters for a wide variety of signals that differ in frequency
and amplitude. Also, by modulating the "set” current, HA-
2720/2725 can be used for designs such as current controlled
oscillators modulators, sample and hold circuits and variable
active filters.

HA-2720 is guaranteed over -550C to +1250C. HA-2725 is
specified from 00C to +750C. Both parts are available in TO-99
cans or dice form.
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Specifications HA-2720/2725

Absolute Maximum Ratings

Operating Temperature Ranges

Voltage Between Vr-and V-Terminals ..................... 45V HA-2720 ... -550C < T <+1259C
Differential InputVoltage................... ... 230V HA-2725 ... ooc< TA.<_+750C
InputVoltage(Note 1) ....... .. ..o ol =15V Storage Temperature Range:............. —SSOCSTASHSOOC
IseT{CurrentatiggT) ... 500pA
VgET {Voltage to GND atIgeT) .. V+-2V<VgeT <V+
Power Dissipation{Note 2) .. ... ........... ..o o... 300mwW
Electrical Specifications V+ = +3V, V- = -3V.
HA-2720 HA-2725
-550C to +1259C 0°C to +759C
ISET = 1.5UA ISET = 15LA ISET = 1.5UA ISET = 15UA
PARAMETER TEMP, | MIN | TYP.IMAX.| MIN.|TYP.|MAX. | MIN.[TYP. [MAX | MIN.|TYP. IMAX ] UNITS
INPUT CHARACTERISTICS
Offset Voltage 250C 20| 30 20| 3.0 20| 5.0 20| 5.0 mv
Full 5.0 5.0 7.0 7.0 mV
Offset Current 250¢C 05| 3.0 1.0 10 05| 5.0 1.0 10 nA
Full 15 20 15 20 nA
Bias Current 259C 20 50 80| 20 20| 10 8.0 30 nA
Full 10 40 10 40 nA
Input Resistance {Note 10} 259¢C 50 5 50 5 M2
Input Capacitance 250¢ 3.0 3.0 3.0 3.0 pF
TRANSFER CHARACTERISTICS
Large Swgnal Voltage Gain (Note 9} 250C 15K | 40K 15K | 40K 15K | 40K 15K | 40K ViV
Fuli 10K 10K 10K 10K ViV
Common Mode Rejection Ratio (Note 43 Full 30 80 74 74 dB
QUTPUT CHARACTERISTICS
Output Vottage Swing {(Note 3) 250C | +2.0 22 +2.0(+2.2 +2.0| £2.2 +2.0| £2.2 v
Full +2.0 +2.0 +2.0 +2.0 v
Output Current (Note 51 250C 0.2 +20 +0.2 2.0 mA
Output Resistance 250¢ 2K 500 2K 500 2
Output Short-Circuit Current 250C 2.8 14 28 14 mA
TRANSIENT RESPONSE
Rise Time (Note 61 250C 25 0.25 2.5 0.25 Us
Qvershoot (Nate 6) 250C 5 10 5 10 %
Slew Rate (Note 71 259C 0.07 0.70 0.07 0.7¢ Vitts
POWER SUPPLY CHARACTERISTICS
Supply Current 250C 5 170 15 170 LA
Full 25 250 25 250 | uA
Power Supply Rejection Ratio{Note 8) Full 80 80 76 76 dB
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Specifications HA-2720/2725

Electrical Specifications (Continued) V+ = +15V, V- = -15V.

HA-2720 HA-2725
-559C to +125°C 0°C ta +75°C
ISET = 1.5UA ISET = 15LA ISET = 1.5UA ISET = 15UA
PARAMETER TEMP. | MIN [ TYP {MAX ] MIN ITYP IMax [ Min | TYe [Max fMin {TYP imax  unNITS
INPUT CHARACTERISTICS
Offset Voltage 250¢ 201 380 201 30 201 5.0 201 50 mV
Full 50 50 7.0 70 mV
Oftset Current 2509¢C 05| 3.0 1.0 10 05] 50 1.0 10 nA
Full 15 20 75 20 nA
Bias Current 259C 201 50 8.0 20 20 10 8.0 | 30 nA
Full 10 40 10 40 nA
Input Resistance (Note 10 250C 50 5 50 5 m§2
Input Capacitance 250C 3.0 3.0 3.0 3.0 pF
TRANSFER CHARACTERISTICS
Large Signal Voltage Gan (Notes 3& 911 259C 30K [100K 30K [120K 25K | 40K 25K | 120K YAY
Full 20K 20K 20K 20K Vv
0
Common Mode Rejection Ratio (Nate 4) %:SU”C 80 90 80 0 74 0 74 %a 32
QUTPUT CHARACTERISTICS
Output Voltage Swing (Note 3} 250C | 12 1135 £12(*135 1212135 12 |%13.5 \
Full 0 10 10 =10 v
Qutput Current (Note 5i 250¢C +Q5 t50 tas £50 mA
Output Resistance 250¢C K 500 2K 500 2
Output Short-Circuit Current 250¢ 3.7 19 3.7 19 mA
TRANSIENT RESPONSE
Rise Time (Note 6 250C 2.0 0.2 2.0 0.2 us
Qvesshoot (Note 6) 25°¢ 5 15 5 15 %
Slew Rate {Note 7) 259¢C 0.1 0.8 0.1 0.8 Vius
POWER SUPPLY CHARACTERISTICS
Supply Current 250¢ 20 210 20 210 LA
Full 50 450 50 450 | uA
Power Supply Rejection Ratio(Note 8) Full 80 80 76 76 dB

NOTES 1. For supply voltages less than 115 0V, the absoiute max.mum input voitage 1s equal to supply voitage.
2. Derate at 6.8mW/°C for operation ambient temperatures above 75°C

VguppLy = 13.0V VguppLy = F15.0V IggT - 1-5MA lgeT T 15MA

3. T = +259C ana Full T - +25°C R = 75K{) R = 5KEl
— T = Full R, - 75«2 R - 75x§2

4. Veopy = 215V Vep = £5.0v

5. Vg = 2.0V Vg = 1100V

6. Ay = *1.V) =400mv, R -5K C, =100pF

7. Vg = 12.0v Vg = 110.0v R, =20k R_- 5K

8. Av =115V v = 15.0v

9. Vo:ﬂ.OV VD: o.ov

¢]

. This parameter based upon design caiculations.
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HA-2720/2725
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HA-2720/2725

Typical Performance Curves (Continued) Tp = +250C, Vg = £15V D.C. Unless Otherwise Specified.
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HA-2720/2725

Typical Performance Curves (Continued) Ta = +250C, Vg = £15V D.C. Unless Otherwise Specified.
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Test Circuits

TYPICAL BIASING CIRCUITS

SUGGESTED
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Die Characteristics
Transistor CouNt .. ... 44
Die Dimensions . .........c.ooviiiiiin 60 x 44 x 19mils
Substrate Potential .......... ... .. .. .. Unbiased
Thermal Constants (9C/W) Oja Bic

HA2-Metal Can (-2,-5) 212 58

HA2-Metal Can (-8) 173 52

HA7-Ceramic DIP (-2,-5) 218 123

HA7-Ceramic DIP (-8) 143 69

HA3-Plastic Mini-DIP (-5) 98 46
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