3 HARRIS

HA-2640/45

High Voltage
Operational Amplifiers

Features

e QutputVoltageSwing ..............oovvvennns +35V
e SupplyVoltage ....................... +10V to £40V
e OffsetCurrent ...............cciiiiiiiiiininnns 5nA
eBandwidth ...ttt 4MHz
eSlewRate............coiiiiiiiiiiii e 5V/us
e Common Mode Input Voitage Swing ........... +35V

® Output Overload Protection

Description

HA-2640 and HA-2645 are monolithic operational ampli-
fiers which are designed to deliver unprecedented dynamic
specifications for a high voltage internally compensated
device. These dielectrically isolated devices offer very low
values for offset voitage and offset current coupled with
large output voltage swing and common mode input
voltage.

For maximum reliability, these amplifiers offer unconditional
output overload protection through current limiting and a
chip temperature sensing circuit. This sensing device turns
the amplifier “off”, when the chip reaches a certain
temperature level.

These amplifiers deliver £35V common mode input voltage
swing, =35V output voltage swing, and up to +40V

Applications

® Industrial Control Systems
® Power Supplies

® High Voltage Regulators

* Resolver Excitation

® Signal Conditioning

supply range for use in such designs as regulators, power
supplies, and industrial control systems. 4MHz gain
bandwidth and 5V/us slew rate make these devices
excellent components for high performance signal
conditioning applications. Outstanding input and output
voltage swings coupled with a low 5nA offset current make
these amplifiers excellent components for resolver
excitation designs.

The HA-2640/2645 are available in Metal Can (TO-99) or
Ceramic Mini-DIP and can be used as high performance
pin-for-pin replacements for many general performance
amplifiers. HA-2640 is specified from -550C to +125°C
and HA-2645 is specified over the 0°C to +750C range.

Pinouts Schematic

HA7-2640/2645 (CERAMIC MINI-DIP)
TOP VIEW
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HA2-2640/2645 (TO-99 METAL CAN)
TOP VIEW

(TO-99 Case Voltage = -V)
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CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be foilowed.
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Specifications HA-2640/2645

Absolute Maximum Ratings (Note 12)

Voltage Between V+and V- Terminals .................... 100V
Input VoltageRange ........ ..., =10V To £37V
GutputCurrent ............... ... .. Futl Short Circuit Protaction
Internal Power Dissipation . ....... ... .. ... ... 680mW *
Maximum Junction Temperature. ...................... +1756CC

= Derate by 4.6mW/0C abcve +25°C

Operating Temperature Ranges

HA-2B40 . o0 -5500 < Ta < +1259C
HA-2645 ... 0°C £ TA < +75°C
Storage Temperature Range ............. -650C < Ta < +150°C

Electrical Specifications vgypppy = 40V, Rl = 5k, Unless Otherwise Specified.

HA-2640 HA-2645
-550C to +1259C 09Cto + 759C
PARAMETER TEMP MIN TYP MAX MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Offset Voltage +250C - 2 4 - 2 mv
Full - - <] - - 7 my
Average Offset Voltage Drift Full - 15 - - 15 - uv/eC
Bias Current +259C - 10 25 - 12 30 nA
Full - - 50 - - 50 nA
Offset Current +250C - 5 12 - 15 30 nA
Full - - 35 - - 50 nA
Input Resistance (Note 10) +250C 50 250 - 40 200 - MQ
Common Mode Range Full +35 - - +35 - - v
TRANSFER CHARACTERISTICS
Large Signal Voltage Gain (Notes 8) +250C 100K 200K - 100K 200K - Y
Full 75K - - 75K - - Y
Common Mode Rejection Ratio (Note 1) Full 80 100 - 74 100 - dB
Minimum Stable Gain +25°C 1 - - 1 - - Y
Unity Gain Bandwidth (Note 2) +250C - 4 - ~ 4 - MHz
QUTPUT CHARACTERISTICS
QOutput Voltage Swing Full +35 - - +35 - - \
Qutput Current (Note 9) +250C *12 +15 - +10 +12 - mA
Output Resistance +250C - 500 - - 500 - Q
Full Power Bandwidth (Notes 3& 11) +250C - 23 - - 23 - kHz
TRANSIENT RESPONSE (Note 7)
Rise Time (Notes 4 & 6) +250C - 60 100 - 60 100 ns
Overshoot (Notes 4 & 61 +25°C - 15 30 - 15 40 %
Slew Rate (Note 8) +250C +3 +5 - +25 +5 - V/us
POWER SUPPLY CHARACTERISTICS
Supply Current +250C - 3.2 38 - 3.2 4.5 mA
Supply Voltage Range Full +10 - +40 10 - +40 \
Power Supply Rejection Ratio (Note 5) Full 80 0 - 74 a0 - dB
NOTES
1. VoM = 220V 9 R =1k0
2. Voyt = 90mv 10. This parameter based uson design calzutations
3. VOUT = +35V 11. Full Power Banawidtn guaranteed based upcn slew rale measurement:
4. Vgur = 200mV FPBW = SR./2nVpgak.
5. Vg = £10Vto £40V 12. Absolute Maximum Ratings are miting va'ues applied individaally
6. Ay = +1 beyond which the sarviceability of the crcuit may be impared Functional
: v oparaton under any of these condilizns is Not aecessarly IMp.aac
7. Cy = 50pF. A = 5k
B. Vour = =30V
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HA-2640/2645

Typical Performance Curves v+ =V- =40V D.C.. Tp = +250C, Unless Otherwise Specified.

INPUT BIAS AND OFFSET CURRENT vs. TEMPERATURE
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INPUT NOISE CHARACTERISTICS
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NOTE: Extarnal Compensation Gomponents are not required for stability.

but may be added to reduce bandwidth If desired. if External Com-
pensation is used, also connact 100pF capacitar from output to
ground.
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HA-2640/2645

Typical Performance Curves (Continued)

OUTPUT VOLTAGE SWING vs. FREQUENCY AT +250C

OUTPUT CURRENT CHARACTERISTIC

100 T 3 [ — T T 7= 40— -
. ~_ = : LAVELVSupPLY = + 40V ‘
N T . S5 L

© VSUPPLY = + 20V \\ — | ! ;
g -y N - L . 1 i 20 . JY N
& ol VsUPPLY = 1 10v N o 2 AV=1LVSUPPLY = + 20V ; !
= NS, — 3 Vi 5V i
g B N g : +250¢ * N*“w nj / [
e} * - - 8 -550 50C
E \ 2| T s fio /4|5 J20
5 [ 77 T N | Z ; +1250C + 250C|- 550C
° =2 S <10 L |
. o= — — \“ % L \ AV=1.VsupPLY = + 20V
] “&‘ﬁ ° L VIN= 5V
e ' 1 ————— [ ' -20
] -550C, '+ 2500+ 1250C ‘
| | -30 I ;
il | AV=1,VSuppLY = + 40V ;
0.1 | | VIN= -35V ‘ !
1K 10K 100K M -40
FREQUENCY (Hz) OUTPUT LOAD CURRENT (mA)
Switching Waveform and Test Circuits
VOLTAGE FOLLOWER SLEW RATE AND TRANSIENT
PULSE RESPONSE RESPONSE TEST CIRCUIT
RL = 5K, C = 50pF Tpa = +25°C
Vertical = 10V/Div. Vg = 40V
Horizontal = 5us/Div.
V+
IN
ouT
Sk
v- 50pF

SUGGESTED Vog ADJUSTMENT

-V

Tested Offset Adjustment Range is | Vg +1mV | minimum
referred to output. Typical range is £20mV with R = 10k2.
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