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HA-2600/02/05

Wideband, High Impedance
Operational Amplifiers

Features

* Wide Bandwidth
e HighInputlmpedance ...................... 500MQ

elowlinputBiasCurrent ..................ccnnt. 1nA
o LowInput OffsetCurrent ...................... 1nA
e Low Input OffsetVoltage .................... 0.5mV
sHIghGain .........ciiiiiiiiiaiiiiienans 150kV/V
e HighSlewRate ...............ciiivieiiiinnn 7V/us

e Output Short Circuit Protection
* Unity Gain Stable

Description

HA-2600/2602/2605 are internally compensated bipolar
operational amplifiers that feature very high input imped-
ance (500M, HA-2600) coupled with wideband AC
performance. The high resistance of the input stage is com-
plemented by low offset voltage (0.5mV, HA-2600) and low
bias and offset current (1nA, HA«2600) to facilitate accurate
signal processing. Input offset can be reduced further by
means of an external nulling potentiometer. 12MHz unity
gain~bandwidth, 7V/us slew rate and 150kV/V open-loop
gain enables HA-2600/2602/2605 to perform high~gain
amplification of fast, wideband signals. These dynamic
characteristics, coupled with fast settling times, make these
amplifiers ideally suited to pulse ampilification designs as
well as high frequency (e.g. video} applications. The
frequency response of the amplifier can be tailored to exact

Applications

* Video Amplifier

* Pulse Amplifier

* Audio Amplifiers and Filters
s High-Q Active Filters

* High-Speed Comparators

* Low Distortion Oscillators

design requirements by means of an external bandwidth
control capacitor.

In addition to its application in pulse and video amplifier
designs, HA-2600/2602/2605 is particularly suited to
other high performance designs such as high~gain low
distortion audio amplifiers, high-Q and wideband active
filters and high-speed comparators. For more information,
please refer to Application Note 515.

The HA-2600 and HA-2602 have guaranteed operation
from -550C to +1259C and are available in Metal Can and
Ceramic Mini-DIP packages. Both are offered as /883
Military Grade; product and data sheets are available upon
request. The HA-2605 has guaranteed operation from 0°C
to +759C and is available in Plastic and Ceramic Mini-DIP
and Metal Can packages.
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CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handiing procedures should be foliowed.
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Specifications HA-2600/02/05

Absolute Maximum Ratings (Note 13)

Voltage Between V+and V-Terminals ................... 45.0V
Differential InputVoltage. . ... .............. ... ... . ... +12.0V
Peak CutputCurrent ................ Fult Short Circuit Protection
Internal Power Dissipation ............................ 300mwW
Maximam Junction Temperature....................... +1750C

Operating Temperature Ranges

HA-2600/HA-2602..................... -550C < Tp < +1250C
HA=2B05 . ...t 00C <Tp < +75°C
Storage TemperatureRange ............. -659C < TA < +1500C
Lead Sotder Temperature (10 Seconds) ................. 275°C

Electrical Specifications vg = +15vV D.C, Unless Otherwise Specified.

HA-2600 HA-2602 HA-2605
-550C to +125°C -550C to +125°C 0°C to +750C
PARAMETER TEMP | MIN I TYP l MAX | MIN l TYP I MAX | MIN | TYP | MAX | UNITS
INPUT CHARACTERISTICS
Offset Voltage +250C - 0.5 4 - 3 5 - 3 5 mVy
Full - 2 6 - - 7 - - 7 mV
Average Offset Voltage Drift Full - 5 - - 5 - - 5 - uv/oC
Bias Current +250C - 1 10 - 15 25 - 5 25 nA
Full - 10 30 - - 60 - - 40 nA
Offset Current +250C - 1 10 - 5 25 - 5 25 nA
Full - 5 30 - - 60 - - 40 nA
Differential Input Resistance +250C | 100 500 - 40 300 - 40 300 - MO
{Note 10)
Input Noise Voltage Density +25°C - 11 - - 1 - - 11 - nV/\/Hz
{o= tkHz
Input Noise Current Density +250C - 0.16 - - 0.186 - - 0.16 - pA/\/Hz
fo = 1kHz
Common Mode Range Full +11 +12 - +11 +12 - +11 *12 - \'
TRANSFER CHARACTERISTICS
Largs Signal Voltage Gain +259C [100K | 150K - 80K [150K - 80K | 150K - VN
(Notes 1, 4) Full 70K - - 60K - - 70K - - \74%
Common Mode Rejection Ratio Full 80 100 - 74 100 - 74 100 - dB
(Note 2)
Minimum Stable Gain +250C 1 - - 1 - - 1 - - ‘7
Gain Bandwidth Product (Note 3) +250C - 12 - - 12 - - 12 - MHz
QUTAUT CHARACTERISTICS
Output Voitage Swing (Note 1) Full +10 +12 - +10 +12 - +10 12 - Vv
Output Current (Note 4) +250C | +15 122 - +10 +18 - +10 +18 - mA
Full Power Bandwidth (Notes 4, 11) +250C 50 75 - 50 75 - 50 75 - kHz
TRANSIENT RESPONSE {Note 8)
Rise Time (Notes 1,5,6 &7) +250C - 30 60 - 30 60 - 30 60 ns
Overshoot (Notest,5,6 & 7) +250C - 25 40 - 25 40 - 25 40 %
Slew Rate {Notes 1,5,7 & 12) +250C +4 +7 - +4 *7 - +4 +7 - V/us
Settling Time {Notes 1, 5, & 14) +25°C - 1.5 - - 1.5 - - 1.5 - us
POWER SUPPLY CHARACTERISTICS
Supply Current +250C - 3 37 - 3 4 - 3 4 mA
Power Supply Rejection Ratio (Note 9) Full 80 90 - 74 90 - 74 90 - dB
NOTES:
1. Ry =2k0) 10. This parameter value guaranteed by design calculations.
2. VoM = 210V 11. Full Power Bandwidth guaranteed by slew rate measurement:
3. VQUT < 90mV FPBW = S.R./2nVpEAK,
4. VouT = $10V 12. Vour = #5V
5. C_ = 100pF 13. Absolute Maximum Ratings are limiting values applied individually
6. VouT = £200mV beyonq which the serviceability of lhe cir_cuit may be impaifed._Functional
7 Au=+1 operation under any of these conditions is not necessarily implied.
A i . 14. Settling time is characterized at Ay = -1 1o 0.1% of a 10 Volt step.
8. See Transient Response Test Circuits & Waveforms.
9. AVg = x5V
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HA-2600/02/05

Typical Performance Curves Vs = +15V D.C, T = +250C, Unless Otherwise Specified.
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BROADBAND NOISE CHARACTERISTICS
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External Compensation Components are not required for stabiuty,
bat may be added to reduce bandwidtn if desired. if External Com-
pensation is usad, a'so connect 1COpF capacitor from output to
ground.
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HA-2600/02/05

0
Typical Performance Curves (Continued) Q
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Test Circuits
SUGGESTED Vgg ADJUST-
SLEW RATE AND MENT AND COMPENSATION
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NOTE: Measured on both positive Tested Offset Adjustment is
and negative transistions ]VOS +1mV | minimum referred to
from O to +200mV and O to oulput. Typical range is £10mV with
-200mV at output. Rt = 100kQ.
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HA-2600/02/05

Typical Applications

PHOTO -~ CURRENT TO VOLTAGE CONVERTER SAMPLE - AND - HOLD
SpF +5V +15V
Y T
LAY
R- 40Kk IN
1 q © ' * out
Ip= S0uA L°:°‘_' -Lc HA - 2600 » o
SWICON MULTIPLEXER )
Vo~ -R(lp+ i)
DIOOE g - 1na [ HA - 2600 Yo lll
- 50pF* i
T DIGITAL CONTROL S0pF* A~

FEATURES: Drift rate ‘0138 f C = 1000pF
1. Constant cell voltage C Drift = 0.01V/ms Max
2. Minmum bias current error

REFERENCE VOLTAGE AMPLIFIER VOLTAGE FOLLOWER
AAA, e
R1 o
Vo= {1+Ry) VRerF INO—— 3+ ouT
HA - 2600 °© HA - 2600 r—o
= 50pF* -
VREF
'81A86 tev V l sopr &
& Vv
FEATURES: Z)Ny = 10"2 Min. B.W. = 12MHz Typ.
1. Minimum bias current in reference cell ZouT = 0.01 Max. Output Swing = £10V Min. to 50kHz

2. Short circuit protection Slew Rate = 4V/us M.

~ A small load capacitance is recommencead n all applicalions where practcal to prevent possibla high fraquency oscillations resulting from external wiring
parasitics. Capacitance up to 100pF has negligible effect on the bandwidth or slew rate

Die Characteristics

TransistorCount .. ... ... e 140
Die Dimensions ............ ..., 73 x 52 x 19 mils
Substrate Potential ......... ... .. ... . ... Unbiased
Thermal Constants (9C/W) 0ja 9ic
HA2-Metal Can (-2, -5, -7) 202 55
HA2-~Metal Can (-8, /883) 161 48
HA3-Piastic DIP {~5) 83 33
HA4~Ceramic LCC (/883) 96 35
HA7~Ceramic DIP (-2, -5, -7) 204 112
HA7~Ceramic DIP (-8, /883) 81 32
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