o HARRIS

HA-5127

Ultra-Low Noise Precision
Operational Amplifier

Features

¢ High Speed 10V/us
* Wide Unity Gain Bandwidth ......ccccecmnnnnneens 8.5MHz
e Low Noise 3nV/y/ Hz at 1KHz
* Low Vos 10uv
¢ High CMRR 126dB
¢ High Gain 1800V/mV
Description

The HA-5127 monolithic operational amplifier features an
unparalleled combination of precision DC and wideband
high speed characteristics. Utilizing the Harris D. |. tech-
nology and advanced processing techniques, this unique
design unites low noise (3nV/y/Hz) precision instrumen-
tation performance with high speed (10V/us) wideband
capability.

This amplifier's impressive list of features include low
Vos(10uV), wide unity gain-bandwidth (8.5MHz), high open
loop gain (1800V/mV), and high CMRR (126 dB).
Additionally, this flexible device operates over a wide
supply range (+5V to +20V) while consuming only
140mW of power.

Applications

¢ High Speed Signal Conditioners

¢ Wide Bandwidth Instrumentation Amplifiers
® Low Level Transducer Amplifiers

® Fast, Low Level Voltage Comparators

* Highest Quality Audio Preamplifiers

o Pulse/RF Amplifiers

Using the HA-5127 allows designers to minimize errors
while maximizing speed and bandwidth.

This device is ideally suited for low level transducer signal
amplifier circuits. Other applications which can utilize the
HA-5127’s qualities include instrumentation amplifiers,
pulse amplifiers, audio preamplifiers, and signal condi-
tioning circuits.

This device can easily be used as a design enhancement
by directly replacing the 725, OP25, OP06, OP07, OP27
and OP37. The HA-5127 is available in TO-99 Metal Can
and Ceramic 8 pin Mini-DIPs. For the military grade pro-
duct, refer to the HA-5127/883 data sheet.
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CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed.
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Specifications HA-5127

Absolute Maximum Ratings (Note 1)

TA = *250C Unless Otherwise Stated
Voltage Between V+ and V- Terminals................. 122V HA-5127:27A-5

Differential Input Voltage (Note 2)
Internal Power Dissipation..........

Operating Temperature Ranges
HA-5127:27A-2 -550C < TA < +1250C
00C < TA = +750C

... 0.7V Storage Temperature Range ....... -650C = TA < +1500C
500mwW

Output Current ..o Full Short Circuit Protection
Electrical Specifications v+ =15v, v- = -15V, C|_ < 50pF, Rg <= 1004}
HA-5127A HA-5127
PARAMETER TEMP | MIN l TYP l MAX | MIN | TYP | MAX | UNITS
INPUT CHARACTERISTICS
Offset Voltage +250C 10 25 30 100 uv
Full 30 60 70 300 uv
Average Offset Voltage Drift Full 0.2 06 0.4 1.8 Ay
Bias Current +250C0 +10 =40 +15 180 nA
Fuli =20 =60 +35 =150 nA
Offset Current +250C 7 35 12 7 nA
Full 15 50 30 135 nA
Common Mode Range Fuil +103 +11.5 =10.3 ~11.5 \Y
Differential Input Resistance {Note 3) +280C 1.5 6 0.8 4 MO
Input Noise Voitage 0 1Hz to 10Hz (Note 4) +250C 0.08 .18 0.09 0.25 wp-p
Input Noise Voitage Density (Note 5) +2580C nVv \/i—-iz
fg =10 Hz 3.5 5.5 38 8.0
fg =30 Hz 3.1 4.5 33 3.6
fg = 1000 Hz 3.0 3.8 3.2 4.5 _
Input Noise Current Density {Note 51 +250C pA \fHz
fg = 10 Hz 1.7 . 17
fg = 30 Hz 1.0 23 10
fg = 1000 Hz 0.4 06 0.4 06
TRANSFER CHARACTERISTICS
Large Signal Voitage Gain (Note 6) +250C 1000 1800 700 1500 vV mVv
Full 600 1200 300 800 v.mV
Common Mode Rejection Ratio (Note 7) Fuli 114 126 100 120 dB
Minimum Stable Gain +250C 1 1 V.V
Unity-Ga:n-Bandwidth +250C 5 8.5 5 8.5 MHz
QUTPUT CHARACTERISTICS
Qutput Voltage Swing Ry =600} +250C | £10.0 +115 +10.0 =11.5 v
R = 2KQ Fuli +11.7 +13.8 +11.4 =13.5 \Y
Fult Power Bandwidth (Note 8) +250C 1 160 111 160 KHz
Output Resistance, Open Loop +250C 70 70 Qa
TRANSIENT RESPONSE (Note 9)
Rise Time +250C 150 150 ns
Slew Rate (Note 11 +250C 7 10 7 10 V us
Settling Time {Note 10) +250C 15 1.5 us
Overshoot +250C 20 40 20 40 So
POWER SUPPLY CHARACTERISTICS
Supply Current +250C 3.5 3.5 mA
Full 4.0 4.0 mA
Power Supply Rejection Ratio (Note 12) Full 2 4 16 51 uv
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HA-5127

NOTES

1. Absolute maximum ratings are limiting values, appiied individually, 7. Vgm =10V
beyond which the serviceability of the circuit may be impaired.
Functional operability under any of these conditions is not necessarily
implied. using: FPBW =

2. Fordifferential input voltages greater than 0.7V, the input current must 2m VpEAK
be limited to 25mA to protect the back-to-back input diodes.

8. Full power bandwidth guaranteed based on slew rate measurement
Slew Rate

9. Refer to Test Circuits section of the data sheet.

3. This parameter value is based upon design calculations. 10. Settling time is specified to 0.1% of final value fora 10V output step and
4. Refer to Typical Performance section of the data sheet. Av= -1,

5 Sample tested. 11. VoyT = 10V Step

6. VouT = £10V. R = 2K 12. Vg = +4V to £18V

Typical Performance Curves Unless Otherwise Specified: Ta = +250C, VgyppLy = 15V
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HA-5127

Typical Performance Curves Unless Otherwise Specified: Tp = +250C, VSUPPLY = 15V

PSRR vs. FREQUENCY
pE=u RN E LN
. "i\\:\~ L i
‘ S~ -PSRR oo
S
T l‘i N NE
IR AN ER N

AVOL (100KV/V) AND VQuTIVOLTSH

SUPPLY CURRENT (mA}

FREQUENCY Kz

AVOL AND Vot vs. LOAD RESISTANCE

T I
+— Ta=+250C

I !

[ 12 avoL

|

s

vour

4 6

LOAD RESISTANCE (Kohms;

SUPPLY CURRENT vs. TEMPERATURE

Vg =0V

28— yep - t1sv

280

21

2.7

.74

n

268

25
TEMPERATURE {0C)

CLOSED LOOP GAIN AND PHASE vs. FREQUENCY

a . . i
L Wif I ; L N
W et e T SRR L 1 :
20 - : iL‘,—J‘ L H .
i [ Jl ! <‘ M Galv R |
o ‘M i J‘w” Mkl TN T caees:
. i , . .
(98] g P R I 1 [T} 0
‘ ‘ . “ ‘“'“PHASEL‘ i \Jn
10— «'~¥—»-“ b b ~ }

’ w AR L R R |
PR 3 RO S S WA VU SO VE S 111
' nre ‘ | '

et e} - i
RN n 5
40 - F%W - ‘}“M‘ ._l L = it h *‘(‘F I 150
L. 1“ ‘H [ ’ ‘:’ I ELERRTLE
100 1K 10K 100k ™ m 100M
FREQUENCY (Hz)
NORMALIZED SLEW RATE vs. TEMPERATURE
10—
e LTI A
108 | RL=2k — . 1 ‘
CL = 500F ' ‘ | ‘
103 — | Ta=-250¢ L ‘ g ‘ i
I
oo ] Iy L
a i / !
E 10 e #
TR
g T e !
7 a9 ‘ ‘
H - v - ‘
usn—ri i . AR
/ | [
YY) S— ; ! ——t —
196 ‘ i ! ‘
1] E— ! | I
s A0 20 9 2 a 60 50 w2
TEMPERATURE (0C)
VOUT MAX vs. FREQUENCY
UNDISTORTED SINEWAVE OUTPUT
2 I ] I
R = 2K
. ct:sops —
N\ Ta 2500 |
Sa \
é 16 \\
3w
8
]
! LIS L
] s =
0 ta 08 1.2 1.8 2

FREQUENCY (MKz

2-145

HA-5127

OP AMPs &
COMPARATORS




HA-5127

Typical Performance Curves Unless Otherwise Specified: Ta = +250C, VsyppLy = +15V

SUGGESTED OFFSET VOLTAGE
ADJUSTMENT

OPEN LOOP GAIN AND PHASE vs. FREQUENCY
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Tasted Offset Adjustment Range is |VOS +1mV | mimmum
referred to output. Typical range is £4mV with Ry = 10k{2.

LARGE AND SMALL SIGNAL RESPONSE
TEST CIRCUIT

IN IN O 4

out

2K 50pF

LARGE SIGNAL RESPONSE SMALL SIGNAL RESPONSE

Vertical Scale: {Volts: Input = 0.5V/Div.)
{Output = 5V/Div.}
Horizontal Scale: (Time = 1u5/Div.)

Vertical Scale: (Volts: 100mV/Div.)
Horizontal Scale: (200nS/Div.}
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HA-5127

Typical Performance Curves Uniess Otherwsse Specified: Ta = +250C, VUPPLY = 215V

SETTLING TIME TEST CIRCUIT

j+15
2N4415

5K 5K2

T0
0SCILLOSCOPE

* Ay=-1
¢ Feedback and summing resistors
should be 0.1% matched.

e Clipping diodes are optional.
2K HP5082-2810 recommended.

SUGGESTED STABILITY CIRCUITS

— D r-1k-s
Ry _ — lAc/SVA i
R3 R2
—rvWhe—
R2 < i‘"“""‘; R1 —e
C3
= R1

Low resistances are preferred tor low noise applications as a 1K1 resistor has 4nV \/ﬁ% of thermai noise Tortal
resistances of greater than 10K} on either input can reduce stabiity In most nigh resistance apphcations afew
picofarads of capacitance across the feedback resistor will improve stability

0.1Hz TO 10Hz NOISE WITH Ay = 25,000V/V

Horizontal Scale - 1sec'Div
Vertical Scale 0.002uV Div
0.081Vp-p
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HA-5127

Die Characteristics

TransistorCount .......... ... .. ... o 83

DieDimensions ..................... 65 x 104.3 x 19mils

(1700 x 2600 x 480um)

Substrate Potential* ............... ... ... ... ...... V-

Process ......ooouuiiii i Bipolar-Di
Thermal Constants (OC/W) Bja Bic
HA7-5127, Ceramic Mini-DIP 1680 79
HA2-5127, TO-99 Metal Can 172 48

“The substrate may be left floating (Insulating Die Mounl) or it may be
mounted on a ¢conducior at V- potential,
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