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Features

* High Rate Siew............ eererereeran 60Vius
* FastSettling........ocovviicmnenaannnn.. .250ns
¢ Wide Power Bandwldm .............. o« 1,000kHz
* HighGainBandwidth..........c.ccveennn.. 12MHz
* High Input impedance........... ceeencanas 100MQ
o LOowOHSOt Current ........counen...... ... 100A

¢ internally Compensated for Unity Galn Stabllity

Description

HA-2510/12/15 are a series of high performance operational
‘amplifiers which set the standards for maximum slew rate,
highest accuracy and widest bandwidths for internally com-
pensated monolithic. devices. In addition to excellent
dynamic characteristics, these dielectrically isolated amplifi-
ers also offer low offset current and high inpyt impedance.

The 160V/us slew rate and 250ns (0.1%) settiing time of these
amplifiers is ideally suited for high speed D/A, A/D, and pulse
amplification designs. HA-2510/12/15's superior 12MHz gain
bandwidth and 1000kHz power bandwidth is extremely useful
in R.F. and video applications. For accurate signal conditioning
these amplifiers also provide 10nA offset current, coupled with

Applications 100MQ input impedance, and offset trim capability.
+ Data Acquisition Systems Mil-Std-863 product and data sheets are avallable upon request,
* R.F. Amplifiers Ordering Information
* Video Amplifiers PARTNUMBER | TEMP. RANGE PACKAGE
« Signal Generators HA2-2510-2 -55°C to +125°C | 8 Pin Can
HA2-2512.2 -65°Ct0 +125°C | 8 Pin Can
* Pulse Amplification HA2-2515-5 0°C to +75°C 8 Pin Can
' HA3-2515-5 0°Cto +75°C | 8 Lead Plastic DIP
HA7-2510-2 -55°C 10 +125°C | 8 Laad Ceramic DIP
HA7-2512-2 55°C to +125°C | 8 Lead Ceramic DIP
HA7-2515-5 0°Ct0475°C | 8 Load Ceramic DIP
Pinouts Schematic
HA-2510/12 (CDIP)
HA-2515 (PDIP, CDIP) BAL 7 BAL
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CAUTION: These davices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures.
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HARRIS SEMICOND SECTOR B1E I EH 4302271 00YbkUkb ThO ERHAS
Specifications HA-2510, HA-2512, HA-2515

Absolute Maximum Ratings (Nots 6) Operating Conditions
Voltage Between V+and V-Terminals . . ...ocovvviennnen X Operating Temperature Range
Differential INput VORage. . .« e cvvevvevenecanenes HA-2510M12-2 oo eiieeninaraanananes -55°C s Ty s +125°C
Poak QUIpUT CUITBNt. . ... ..oviveiveenenneasracsaaens HA-2515-5. . ivvnreeincnnrerennasionees 0°C S Ty S475°C
Junction Temperatre . . .. ......c.vovevuens Storage Temperature Range ............... -65°C £ Ty < +150°C
Junction Temperature (Plastic Package) . ..
Lead Temperatura (Soldering 108eC.). . ... c...ccevuene +300°C
CAUTION: Stresses above those listed in "Absolute Mnxlmum Ratings” maycausapermanemdumaga fo the device. This is a siress only rating and operation
of the device at these or any other conditions above those it d in the op | sections of this specification is not imphed.
Electrical Specifications V+=+15VDC, V- =-15VDC
HA-2510-2 HA-2512-2 HA-2515-5
PARAMETER remp | v [ Tve [ max | min ] rve [ max | min | Tvp | max | unirs
INPUT CHARACTERISTICS
l Offset Voltage +25°C - 4 8 - 5 10 - 5 10 mv
Full - - 11 - - 14 - - 14 mv
Offset Voltage Average Drift Full - 20 - - 25 - - 30 - uwvrC
Blas Current +25°C - 100 200 | - 125 250 - 126 | 250 nA N
Full - - 400 - - 500 - - 500 nA g
Ofiset Current w25c| - | 10 | s | - J20|[so] - |2 |s | m L2
Fat 1 - | - 1501l -1 - Jwo] -] - Jiwo] na i
Input Resistance (Note 10) w25oc| 50 | 100| - | 4 |too] - J4 Jwo] - | me -] §
Cormmon Mode Range Fult +10.0 - - +10.0 - - $10.0 - - v g <
TRANSFER CHARACTERISTICS
Large Signal Voltage Gain (Notes 1,4) | +25°C 10 15 - 7.5 15 - 75 15 - kv
Full 7.5 - . 5 - - 5 - - kv
Common Mode Rejection Ratio (Note 2) Full 80 20 - 74 20 - 74 90 - d8
Gain Bandwidth Product (Notes 3) +25°C - 12 - - 12 - - 12 - MHz
OUTPUT CHARACTERISTICS
Output Voltage Swing (Note 1) Full $10.0 | £12.0 - 110.0 | £12.0 - +10.0 | £+12.0 - v
Output Current (Note 4) +25°C | 110 | 120 - +10 | +20 - 110 | 120 - mA
Full Power Bandwidth (Notes 4, 11) +25°C | 750 | 1000 - 600 | 1000 - 600 | 1000 - kHz
TRANSIENT RESPONSE
Rise Time (Notes 1, 5,7, 8) +25°C - 25 50 - 25 50 - 25 50 ns
Overshoot (Notes 1, 5,7, 8) +25°C - 25 40 - 25 50 - 25 50 %
Slew Rats (Notes 1, 5, 8, 12) +25°C | 150 166 - +40 60 - +40 160 - Vips
Settling Time to 0.1% (Notes 1, 5,8, 12) | +25°C - 0.25 - - 025 - - 0.25 - us
POWER SUPPLY CHARACTERISTICS
Supply Current +25°C - 4 6 - 4 6 - 4 6 mA
Power Supply Rejection Ratio (Note 19) |  Full 80 90 - 74 90 - 74 90 - d8
NOTES:
1. Ry=2kn 7. Vo =1200mV.
2. Vo =110VDC 8. See Transient Response Test Circuits and Waveforms.
3. Ay>10. 9. AV =15V.
4, Vg=%10V. 10. This parameter value is based on design calculations.
5. G, = 50pF. 11. Full Power Bandwidth guarantead based on slew rate measure-
6. Absolute Maximum Ratings are limiting values, applied individual- ment using: FPEW = Siew Rate/2aVpeax-
ly, beyond which the serviceability of the circult may be impaired. 12. Voyr =15V.

2-297




HARRIS SEMICOND SECTOR

GLE D B 4302271 004buYb? 9T7? EEMHAS

- HA-2510, HA-2512, HA-2515

Die Characteristics Settling Time Circuit
Transistor Count .........oovivrvinnnreninnennnn. 40 ‘ 1uF
Dig Dimensions. ...........c......... 57 x 65 x 19 mils v
Substrate Potential ..............c00vunnn.. Unbjased
Process..........c.ocvveiiiiiininneanan, Bipolar-Di ' : o )
Thermal Constants (°C/W) 0a 0, N 20 2 \k:'",w . OUTRUT.
MetalCan.......ccouvnnnnnnn. 17 36 Hor? - l
PlastieMini-DIP ................ 96 34 ; 0
Ceramic MinkDIP. . ... vvor.. 15 38 D—_L oF
Aol YO oo =
%0 .
2y, 3
2N4416 — -
$ SETTLING TIME
TEST POINT
20F  cm CR2
3 N =1
+ Feedback and summing resistor ratios should be 0.1% maiched.
» Clipping dicdes CR1 and CR2 are optional. HP5082-2810 recom-
. ‘ ) mended. _
Test Circuits

FIGURE 1. SLEW RATE AND SETTLING TIME

FIGURE 3. SLEW RATE AND TRANSIENT RESPONSE

NOTE! Measuredonbohposlﬂvamdnegaﬂvcn'ammonsfmmw
to +200mV and OV to -200mV at the output. )

FIGURE 2. TRANSIENT RESPONSE

NOTE: MgaswedmboMpodMandmgaﬂvatMomﬁomWMﬂOOmvmdoVn-zmvmmewmut

. v

FIGURE 4. SUGGESTED Vyq ADJUSTMENT AND COMPEISA—
TION HOOK UP

Tosted offset adjustment range Is [V + TmVI-minimum referred to
pulputhngesare‘ﬁmeImnT-M
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HA-2510, HA-2512, HA-2515

Typical Performance Curves
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FIGURE 9. NORMALIZED AC PARAMETERS vs TEMPERATURE FIGURE 10. OPEN LOOP GAIN AND PHASE RESPONSE

2-299




HARRIS SEMICOND SECTOR

LIE D 4302271 004b4LT 77T EEHAS

HA-2510, HA-2512, HA-2515

Typical Performance Curves (Continued)
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FIGURE 11. NORMALIZED AC PARAMETERS vs SUPPLY
VOLTAGE AT +25°C
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FIGURE 13. OPEN LOOP VOLTAGE GAIN vs TEMPERATURE
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FIGURE 12. OPEN LOOP GAIN RESPONSE FOR VARIOUS VAL~
UES OF CAPACITORS FROM COMPENSATION
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FIGURE 14. OUTPUT VOLTAGE SWING vs FREQUENCY AT +25°C
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