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980 01218 D
T-72-06 10

LOW-NOISE PRECISION
OPERATIONAL AMPLIFIER

PRELIMINARY INFORMATION

FEATURES

« Low Noise: 3.0 nVAHZ at 1KHz

« High Speed: 10V/us Slew Rate
30MHz Gain Bandwidth

* Fast Settling: 10us to 0.01%

« Low Offset Voltage: 10pV

« Large Output Current: £50mA

« High Gain: 5 million

CONNECTION DIAGRAMS
Dual-In-Line

BalanceE E Balance

IN- E Z] V+
+ Large Output Swing: +4V
+ Large Input Common Mode Range: 3.5V IN+ E EOU‘

DESCRIPTION v-[4] BEY
The VA701 is a precision operational amplifier with

performance parameters similar to that of the industry-
standard OP-27 but with design architecture optimized for
performance with £5V supplies. For example, the output
voltage swing Is typlcally +4V while input common mode range
Is'+3.5V.

The low offset voltage of 25uV and offset current of 50nA
maximum makes the amplifier ideal for precision

Top View

SOIC Package

Instrumentation applications. In addition, the low noise of
3nV/VHzZ Insures that amplification accuracy {s maintained with
low level input signals. The device is available in 8-pin DIP,
SOIC, metal can (TO-99), and die package configuration with
the industry-standard operational amplifier pinout (except
SOIC).

ABSOLUTE MAXIMUM RATINGS

Supply Voltages ......... Netesesacisansnnns +6.5V
Common Mode Input Voltage . .. ...coovvnennnnn, . +Vs
Differential Input Voltage. . ... Creeiiareeaaes o 0.7V
Power Disslpation (Note 1,2). ..........ccvuus. 450mW
Operating Temperature Range: .
Commercial. ....vvvy viviinen veinn 0°to 70°C
L -55° 10+125°C
Storage Temperature Range ........ .... -65° to +150°C
Lead Temperature (Soldering to 60 Sec)........ 300°C

Note 1: Power derating above T = 70°C to be based on a
maximum junction temperature of 150°C and the following
thermal resistance factors:

nic [2]
v- [3]

out [4]

+IN [1] 8]-IN

7] NuLL
6] NULL

EV+

Top View

Metal Can Package

Balance

PACKAGE 84c (CC/W) 04A (°C/W)
DIP 75 180
SOIC 115 180
TO-99 115 250

V- (Case)

Top View

Note 2: Continuous short circuit protection is allowed to the
following case and amblent temperatures:

PACKAGE TYPES AVAILABLE

PACKAGE Tc (°C) TAC)

DIP 110 70

SOIC 95 70

TO-99 95 30
2-2

* 8-Pin Plastic DIP
« 8-Pin CERDIP
« 8-Pin SOIC

« 8-Pin Metal Can, TO-99
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VA701
T=75-06-10
ELECTRICAL CHARACTERISTICS (Vg=15V, Ty = 25°C unless otherwise stated)
VA701J VA701K VA701L VA701S
PARAMETER SYMBOL |CONDITIONSIMIN | TYP |MAX|MIN| TYP |MAX | MIN | TYP {MAX] MIN | TYP |MAXIUNITS
100 § 400 50 | 100 10 25 10 25
Input Offset Voltage| Vg |0°sTa<70°C 200 | 600 65 | 140 15 | 40 ny
'55°STA < 50
+125°C 4 25
Input Offset Voltage 0°sTp $70°C 2| 4 i 2 0.6
Drift S A 1VAC
+125°C 08
g';)ggl;ligrm Vos Vos/Timegl (Notes 1, 2) 3 3 1 1 |uV/IMo §
150 100 50 50 2=
m=
Input Offset Current| los | 0°sTa<70°C 200 150 100 nA 3 E
B5°<Ty < 3
+125°C 100 £
Input Offset 0°<Tp <70°C 150 100 100
Current Drift 55°<Th < pA”°C
A 300
+125°C
50 | 200 25 | 100 10 | 40 10 | 40
Input Bias Current 'B 0°STAS70°C 300 150 60 nA
-55°<TA <
+125°C s
input Diftarential
Resistance (Note 3) RN 0.8 0.8 1.5 1.5 | MQ
Input Common Mode
Resistance Rincm 2 2 3 3 feTs)
Large Signal Votage| 4, [R>2K2 _ 1550]6 509 700 | 6,000 1,000| 6,000 1,000{ 6,000 VimV
Gain (Note 3) VouT = 3.5V g " ) ) s !
Input Common Mode|
Range (o V] +3.5 +3.5 *3.56 +3.5 Vv
. |output Votage Ru=2KQ [£3.5{4.0 13.5] +4.0 3.6 | #4.0 3.5 | 4.0 v
Swing RL-51Q +2.5 12,5 +2.5 +2.8
Power Supply |
Current S 8 12 8 12 8 12 8 12 mA
f,"r:i‘t"v" Current +ige 60 180 | 60 180 | 60 180| 60 180 | mA
Negative Current .
Limit s 60 180| 60 180 | 60 180| 60 180 | ma
Common-Mode
Rejection Ratlo CMRR Vw =+3.5 | 100 100 114 114 dB
Power-Supply -
Rejection Ratio PSRR |AVps = +1.01] 94 94 100 100 d8

Notes: 1. Long term input offset voltage stability refers to the average trend line of Vi, g vs Time over extend periods after the
first 30 days of operation. Excluding the initial hour of operation, changes in Vs during the first 30 days are typically
28uV.

2. Sample tested only.
3. Not tested, guaranteed by design.
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AC and NOISE CHARACTERISTCS (Vg =35V, Tp = 25°C unless otherwise stated) ] )
VA701J . VA701K VA701L VA701S

PARAMETER __|SYMBOL|CONDITIONS IMIN |TYP_|Max | min [1ve Tmax | min Trve Tmax [MinT7ve | max UNITS
Input Noise - t=10Hz | . ) ,
Voltage enp-p (Note 1 0.2510.76 0.18}0.36 0.18]0.36 0.18(0.36] uVp-p
Input Noise Voltage| o = 1KHz ! - \
Donsity n (Note 1) 3.8 |45 3.013.8 30|38 3.07 a8 nv/«{gz
Input Nolse Current| i f=1KHz )
Dansity n 1.0 1.0 1.0 1.0 pANHZ
Slew Rate SR 6.0| 10 6.0| 10 6ol 10|  Je.of 10 Vius
Gain Bandwidth | {=100KHz | | 30 30 30 30 )
Product CBW I oMz 16 16 16 16 MHz
Seflling Time ts 13,5V Step 10 10 10 | 10 us

Note 1: Sample tested only.

SIMPLIFIED SCHEMATIC
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VA701
T-79-06-/0
WAFER ELECTRICAL CHAHACTEBISTICS (Vg =£5V, To = 25°C unless otherwise stated)
v | VA701X
PARAMETER i SYMBOL CONDITIONS MIN TYP MAX ] UNITS
Input Offset Voltage Vos ) ) 25 uv
Input Olfset Current los _ 50 nA
Input Bias Current g 40 nA
Input Common Mode Range - Vem +3.5 ) v
Common Mode Rejection Ratio CMAR Vom=43.5vV 114 dB
Power Supply Rejection Ratio PSRR AVpg= +1.0V 100 dB
Large-Signal Voltage Gain A Ri22KQ 0 0
ge-Sig g \ VouT=£3.5V 100 6,00 VimV
Outout Vohage Swi v Ry=2KQ 3.6 Vv
utput Voltage Swing OUT R=510 Y 1 v
PowerVSupply Current lg 12| mA
Galn Bandwidth GBW 30 MHz
Slew Rate SR Riz2ka 10 Vips
Setiling Time tg | £3.5Vstep 10 s
Input Nolse Voltage Density | en = 1KHz 3.0 nVAHz
Input Noise Current Density IN = 1KHz 1.0 pANHz
DICE POLICY
Electrical Characteristics Shipping Packages/Order Information

Each die s electrically tested to the commercial or All dice are packaged in die crates with individual compart-
military grade DG parameters to guard band limits at 25°C ments which prevent damage to the die during shipping.
to guarantee operation over the full temperature range. Minimum order for dice is 100, supplied only in multiples of
Quality Assurance 100.

All dice are 100% visually inspected to-the requirement
of MIL-STD-883C, Method 2010.2, Condition 3.

All dice are glass passivated with only the bonding pads
exposed to provide scratch protection.

Al dice are provided with gold backing.

DIE

NULL(BAL) NULL (BAL)

Dle size = 0.086 x 0,042 inch (3612 sq. mils)
= 2,18 x 1.07 mm (2.33 sq. mm)
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