HA-2650/55

Dual High Performance
Operational Amplifier

HA2-2650/2655 (TO-99 METAL CAN)
TOP VIEW
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Features Description
® SLEW RATE 5V/us HA-2650/2655 contains two internally compensated operational amp-
lifiers offering high slew rate and high frequency performance combined
& BANDW
IDTH 8MHz with exceptional DC characteristics. ~ 5V/Lsec slew rate and 8MHz
& BIAS CURRENT 35nA bandwidth make these amplifiers suitable for processing fast, wideband
signals extending into the video frequency spectrum. Signal processing
[ ] . 0
AVG. OFFSET VOLTAGE DRIFT Buviec accuracy is enhanced by front-end performance that includes 1.5mV
® POWER CONSUMPTION 75mW offset voltage, 8uV/OC offset voltage drift and low offset and bias
® SUPPLY VOLTAGE RANGE £9V TO £ 20V current (1nA and 35nA respectively). Offset voltage can be trimmed to
- - zero an the devices offered in dual-in-line packages. Signal conditioning
is further enhanced by 500M$ input impedance.
Applications Applications for HA-2650/2655 include video circuit designs such as
high impedance buffers, integrators, tone generators and filters, These
o VIDEO AMPLIFIERS amplifiers are also ideal components for active filtering of audio and
vaice signals.
® HIGH IMPEDANCE, WIDEBAND BUFFERS
® INTEGRATORS HA-2650/2655 are offered in 14 pin DIP and metal T0-99 packages and
are also available in dice form. HA-2650 is specified form -559C to
® AUDIO AMPLIFIERS +1250C. HA-2655 operates from 09C to +750C.
® ACTIVE FILTERS
Pinouts Schematic
HA1-2650/2655 (CERAMIC DIP)
TOP VIEW
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Specifications HA-2650/2655

[Te]
Absolute Maximum Ratings (Note 1) Operating Temperature Ranges Q
Ta = +259C, Unless Otherwise Specified HA-2650 . ... voriieeiinneannn -550C< Tp <+1250C o
Voltage Between V+ and V- Terminals ..................... A0V HA-2B55 ittt e 00C £TA<L+750C w0
Differential InputVoltage. . . ... oo +30V  Storage Temperature Range: -650C<Tp <+1500C 8
InputVoltage(Note 1) .............. ... +15V )
Output Short Circuit Duration Indefinite <
Power Dissipation (Note 2) T
TO-00 L 300mW
Electrical Specifications V+ = +15V D.C, V- =-15V D.C.
HA-2650 HA-2655
-550C to +125°C 09C to +75°C
PARAMETER TEMP. MIN. TYP. MAX. MIN. TYP. MAX. UNITS
INPUT CHARACTERISTICS
Offset Voltage +250C 1.5 3 2 5 mV »
Full 5 7 mv 1
Av. Offset Voltage Drift Full 8 8 uv/oc é E
Bias Current +250¢C 35 100 50 200 nA ::{
Full 200 300 nA cZ
* Offset Current +250C 1 30 2 60 | na ©
Full 60 100 nA
Common Mode Range Full 13 +3 v
Differential Input Resistance (Note 9) +250C 5 20 5 20 MQ
Common Mode Input Resistance +250C 500 500 MQ
Input Capacitance +250C 5 5 pF
TRANSFER CHARACTERISTICS
Large Signal Voltage Gain {Note 3ab) +250C 20K 40K 15K 40K VIV
Full 15K 10K VIV
Common Mode Rejection Ratio (Note 4) +250C 80 100 74 100 dB
Full 80 14 dB
OUTPUT CHARACTERISTICS
Output Voltage Swing (Note 3c) +250C | *13 +14 +13 14 \"
Full 13 13 v
Fuli Power Bandwidth (Notes 5 &10) +250C 30 80 30 80 KHz
Output Current (Note 3a) +250C +20 hat:] mA
Output Resistance +250C 100 100 Q
TRANSIENT RESPONSE (Note 6)
Rise Time (Note 7) +250C 40 80 40 90 ns
Overshoot (Note 7) +250C 15 40 15 40 %
Slew Rate +250C +2 5 42 +5 Vis
POWER SUPPLY CHARACTERISTICS
Supply Current +250C 25 4 3 5 mA
Power Supply Rejection Ratio (Note 8) +250C 80 100 74 100 dB
Full 80 74 d8
NOTES: 1. For supply voltages less than 116V, 4. Vem = 15.0v 9. This parameter value based upon
the absolute maximum input voltage 5. Ay =1,R =2K,V5=20Vpp design calculations.
is equal to the supply voltage. 6. See transient response/slew rate 10. Full power bandwidth guaranteed
2. Derate at 4.7mW/°C at ambient tem- circuit. based upon slew rate measurement
peratures above +110°C. 7. Vip =200mV FPBW = S.R./2TVeak,
3. (a) VO =110V (b) Ry = 2K 8. AVv=1s50v
(c) RL = 10K
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HA-2650/2655

=)
S

NORMALIZED AC PARAMETERS
REFERRED TO VALUE AT +15V

Hz )

{NPUT NOISE VOLTAGE - (nV

@

OPEN LOOP VOLTAGE GAIN (dB)
S

Typical Performance Curves V+ = +15V,V- =-15V, Ta = +250C, Unless Otherwise Specified.
OUTPUT VOLTAGE SWING VS. FREQUENCY
OPEN LOOP FREQUENCY RESPONSE — m ] l“
PEN LO " Y H v =28v 1 af
T = 1 LA
& = i
[ 00 & 10 Vo= 18y \\ L \
5 gg;sv NN
0 GAIN 450 g B HE L5t . ww va aa
s g -vH ‘1\“ N
E ™
0 300 =i \ V=415V
gl“' T TR Vs = £ 10V
0 1350 E T T Vs:tgz;
— Hrs - Vg =+
1800 O R R
R S04 (VOLTAGE FOLLOWER) ___ Il
ISR £ L RL= 2k
10k 100k 100M © [0 17 CL=50pF oan!
FREQUENCY (Hz) . . MJ‘III ‘ T
| | !
o LI L
100 Tk 10k ™
NORMALIZED AC PARAMETERS VS. SUPPLY VOLTAGE FREQUENCY (H)
" ) S|, NORMALIZED AC PARAMETERS VS. TEMPERATURE
. . 2
[ ] g ‘ [
n ] ) : [T
1 ’ o ' |
AR R
SLEW nATE/ P E i
| A i
09 ,/ // . 1 - £l ] <1 I
74 / H 2 ! [
p BANDWIDTH | 2 T Lt
0.8 foe b < .
i > 8 i to
7 | | - - 2 | !
: I . v
| = LEW RATE
. [ ] J | = s ‘ RANDWIDTH
0 +5 £10 15 +20 Z .55 -25 0 +25 +50 +15  +125
SUPPLY VOLTAGE e TEMPERATURE (o)
INPUT NOISE VOLTAGE VS. FREQUENCY
20 POWER SUPPLY CURRENT VS. TEMPERATURE
30 oo Teor o -
50 [ J : ] [ I Vs =+20V
50 sk
< . i
w0 10k 7 SOURCE RESISTANCE T
-
30 Z 20
«
 —— ] o«
20{02SOURCE RESISTANCE = 3
15
10
0 b | |
o Lo Lo b b L
10 100 1K 10k 100k 55 2
. - -25 0 +25 +50 +75 125
F Y
REQUENCY (Hz) TEMPERATURE (oC)
COMMON MODE REJECTION RATIO
VS. FREQUENCY
120
S 100
=4
2w b
g N
= 60
o< \\
w
] N
= 40
= ~
=1 -
H N
N
S 2
0
100Hz TkHz 10kHz 100kHz 1MHz

FREQUENCY - Hz




HA-2650/2655

Test Circuits
TRANSIENT RESPONSE/SLEW RATE CIRCUIT SLEWING WAVEFORM
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Typical Applications
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