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Precision Low Noise JFET

Operational Amplifiers

Preliminary Technical Data

AD8510/AD8512/AD8513

ADBS8513 isavailable in the 14 lead TSSOP and

FEATURES

Low Offset Voltage: 400mV max

Low TcVos: 2uv/°Ctyp

Low input bias current: 30pA max.
Dual-Supply Operation: £5V to £15V Volts

narrow SOIC packages. MSOP and TSSOP
versons are avallable in tape and red only.

Low Noise: 8 nV/GHz PIN CONFIGURATIONS
Fast settling: 10V step to 0.01% in 600ns
No Phase Reversal 8-Lead MSOP 8-Lead SO
Unity Gain Stable (RM-8) (R-8)
APPLICATIONS outa 1] [=]v+
Instrumentation NI:: % %:E -ma[z] AD8512 [7]ouTe
Multi-pole filters 3] ADB510 5] i T #in A [3] 5] e
Precision current measurement :,. 0 :E v-[3] [5]+me
Photo-diode amplifiers . |E
Sen_sors NG = NO CONNECT
Audio 8-Lead SO 14-Lead TSSOP
R-8 RU-14
GENERAL DESCRIPTION R ( :
The AD8510, AD8512 and AD8513 aresingle, dua ouTA[T] e [ out D
and quad precision JFET amplifiers featuring low offset ne [1 £]ne -] ERLE
: : : W [2] AD8510 [7]v+ cma[i] AD8S513 [i] +i o
voltage, low input bias current and low input voltage N3] 5] out v G v
and current noise. v-[3] |E NC s3] O
The combination of low offsets, low noise and very NG = ND CONNECT -m 8 [E] 5] -mc
low input bias currents make these amplifiers especialy out 7] 5] ourc
suitable for high impedance sensor amplification and
precise current measurements using shunts. Unlike 8'L?§sﬂ [\g)sop 14'(;6_?2)80
many older JFET amplifiers these parts do not suffer
from output phase reversa when input voltages exceed ouT A E %H T *‘E . %““‘ o
; -Maj2| AD8512 |7|ouTH Najz 13] =IN D
the maximum common mode voltage range. A e owas] ADES513 o] +mo
o v=[1] [5]+mm v [1] [11] v-
The AD8510, AD8512 and AD8513 are specified sne[E] ] smec
over the extended indudtrid (-40° to +125°C) e [m] BET:
temperature range. The AD8510, single, and out s [7] [o]oure

ADB8512, dud, are available in the 8 leead MSOP and
narrow SOIC surface mount packages. The
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AD8510/AD8512/AD8513
EL ECTR' CAL CHARACTER'ST |CS (Vg=%£5V, Vo = 0V, T ,=+25°C unless otherwise noted)

Parameter Symbol Conditions Min Typ Max Units
INPUT CHARACTERISTICS
Offset Voltage (A Grade) Vos 1 mvV
-40°< T p <+125°C 18 mv
Offset Voltage (B Grade) Vos 4 mv
-40°< T, < +125°C 0.8 mv
Input Bias Current Ig 30 pA
-40°< T < +85°C 2 nA
-40°< T p < +125°C 30 nA
Input Offset Current los 25 pA
-40°< T < +85°C 16 nA
-40°< T < +125°C 13 nA
Input Voltage Range -4 32 \%
Common-Mode Rejection Ratio CMRR Vem =-3.5V to3V 86 dB
Large Signd Voltage Gain Avo R, =2kWVp=-3V to 3V 150 200 Vimv
Offset Voltage Drift (A Grade) DVo4DT 3 10 nv/°C
Offset Voltage Drift (B Grade) DVo4DT 2 10 nv/°C
OUTPUT CHARACTERISTICS
Output Voltage High Von I =1mA 35 \%
-40°C < Tp <+125°C 34 Y,
Output Voltage Low VoL I =1mA -4 \Y
-40°C < Tp <+125°C -34 \Y
Output Current louT +25 +35 mA
Closed Loop Output Impedance Zout f=10kHz, Ay = 1 thd w
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vg=27V1to55V 86 dB
Supply Current/Amplifier lsy Vo =0V 18 3 mA
-40°< T p < +125°C mA
DYNAMIC PERFORMANCE
Slew Rate R R, =2 kW 20 Virs
Gain Bandwidth Product GBP 75 MHz
Settling Time ts to 0.01%, OV to 4V step 3 ns
THD+Noise THD+N .0001 %
Phase Margin Jo 60 degrees
NOISE PERFORMANCE
Voltage Noise Density & f=1kHz 3 nv/CHz
Voltage Noise Density €, f=10kHz ) nVv/CHz
Current Noise Density in f=1kHz 001 pA/CHz
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AD8510/AD8512/AD8513

EL ECTR' CAL CHARACTER' ST | CS (@ Vg=%15.0V, Vg = 0V, T 4=+25°C unless otherwise noted)

Parameter Symbol | Conditions A Grade Units
Min Typ Max
INPUT CHARACTERISTICS
Offset Voltage (A Grade) Vos 1 mv
-40°< T <+125°C 18 mvV
Offset Voltage (B Grade) Vos 4 mVvV
-40°< Ty <+125°C 0.8 mv
Input Bias Current Ig 30 pA
-40°< T, < +85°C 2 nA
-40°< T p < +125°C 30 nA
Input Offset Current los 25 pA
-40°< T < +85°C 16 nA
-40°< T p < +125°C 13 nA
Input Voltage Range -135 13 \Y,
Common-Mode Rejection Ratio CMRR | Vo =-125V to 12,5V 86 dB
Large Signd Voltage Gain Avo Vo= -13V to 13V, 150 200 VimV
R, =2kW, Vgu= 0V
Offset Voltage Drift (A Grade) DVogDT 3 10 nv/°C
Offset Voltage Drift (B Grade) DV4DT 2 10 nv/°C
OUTPUT CHARACTERISTICS
Output Voltage High Vou L =1mA 135 \Y
[ =10mA 13 \Y,
-40°C to +125°C 12 \Y,
Output Voltage Low VoL L =1ImA -135 \Y
Output Voltage High VoL [ =10mA -13 \
-40°C to +125°C -12 \Y,
Output Current louT +50 mA
Closed Loop Output Impedance ZouT f=10kHz, A, = 1 tbd w
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vg=27V 1055V 86 dB
Supply Current/Amplifier lsy Vo =0V 1.8 35 mA
-40°< T p < +125°C 45 mA
DYNAMIC PERFORMANCE
Slew Rate R R, =2 kW 20 Vins
Gain Bandwidth Product GBP 75 MHz
Settling Time ts t0 0.01%, OV to 10V step 9 ns
THD+Noise THD+N .0001 %
Phase Margin Jo 60 degrees
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AD8510/AD8512/AD8513

NOISE PERFORMANCE
Voltage Noise Density e f=1kHz 8 nv/ICHz
Voltage Noise Density €, f=10kHz 8 nv/CHz
Current Noise Density in f=1kHz 0.015 pA/CHz
ABSOLUTE MAXIMUM RATINGS!? Package Type QA aJc Units
SUPPIY VOITBOE ...t +18V 8-Pin MSOP (RM) 210 45 °CIW
INPUE VOITBOE. ... +Vs 8-Pin SOIC (R) 158 43 °C/W
Output Short-Circuit Duration to Gnd? ... Observe Derating Curves 14-Pin TSSOP (RU) 158 43 °C/W
Storage Temperaure Range 14-Pin SOIC (R) 158 43 °CIW

R, RM, RU Package.......c.cccvevvrvreirieninnens -65°C to +150°C NOTES
Operating Temperature Range 1

o ° Absolute maximum ratings apply at 25°C, unless otherwise noted.

AD8510/AD8512/ADB513.........coommmmmmmmrnnnenns -40°C to +125°C 2y e o o dovios coldered
JUnCtiOn Temperature Range qJa IS speciti or the worst case conditions, 1.e., g a IS Speciti or device solaer

R, RM, RU Package -65°C to +150°C in circuit board for surface mount packages.
Lead Temperature Range (Soldering, 60 SeC)........ceeveeneee +300°C
Electrostatic Discharge (HBM)........coooviiiiii i, 2000V

ORDERING GUIDE
M odel Temperature Range Package Description Package Option Marking Code
AD8510ARM -40°C to +125°C 8-Pin MSOP RM-8 B7A
ADB8510AR -40°C to +125°C 8-Pin SOIC R-8
AD8510BR -40°C to +125°C 8-Pin SOIC R-8
AD8512ARM -40°C to +125°C 8-Pin MSOP RM-8 B8A
AD8512AR -40°C to +125°C 8-Pin SOIC R-8
AD8512BR -40°C to +125°C 8-Pin SOIC R-8
AD8513ARU -40°C to +125°C 14-Pin TSSOP RU-14
ADS8513AR -40°C to +125°C 14-Pin SOIC R-14
™Mb REV. PrO 9/28/01



AD8510/AD8512/AD8513
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