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ANALOG  Precision 20 MHz CMOS Rail-to-Rail
DEVICES  Input/Output Operational Amplifiers

Preliminary Technical Data AD8615/AD8616/AD8618

FEATURES ADS8618, quad, is available in 14-lead TSSOP and narrow 14-

Low Offset Voltage: 80nV typ. 300 nV max pin SOIC packages.

Single-Supply Operation: 2.7 to 6 Volts SOT, MSOP and TSSOP versions are available in tape and

Low Noise: 8 nV/(Hz reel only.

Wide Bandwidth: 20 MHz

Slew Rate: 12 V/ns PIN CONFIGURATIONS

Low Distortion 5-Lead SOT 8-Lead MSOP

No Phase Reversal RJ-5) (RM-8)

Low Input Bias Currents

Unity Gain Stable ouTA [1]e E]v+ ouTA[1] 5]v+

b SO e v-[2] AD8615 -INA[2]| ADS8616 [7]ouTB

Barcode Scanners +IN[3] [4]-IN +Ny ] [c]-n s

Battery Powered Instrumentation v-[4] [5]+NB

Multi-pole Filters

Sensors 8-Lead SO 14-Lead TSSOP

ASIC Input or Output Amplifier (R-8) (RU-14)

Audio

Photodiode amplification outa[T] [8]v+ OUTA[T]e [14] ouT D

-INA[z] ADS8616 [7]outs -INA[2] [13] -IND

GENERAL DESCRIPTION +NA[E] [6]-NB +INA[3| AD8618  [i2] +IND
The AD8615, AD8616 and AD8618 are single, dual and quad ve E E] LINB Vi E 1—_1] ve
rail-to-rail input and output single supply amplifiers featuring N [F] ] +IN C
very low offset voltage, wide signal bandwidth, and low input
voltage and current noise. These amplifiers use a patented -8 [¢] [o]-Inc
trimming technique that achieves superior precision without outs[7] [s]outc
laser trimming. All are fully specified to operate from +3V to
+5V single supply. 14-Lead SO
The combination of low offsets, low noise, very low input bias (R-14)
currents, and high speed make these amplifiers useful in a wide
variety of applications. Filters, integrators, photo-diode outa[t]e [14] ouT D
amplifiers and high impedance sensors all benefit from the -INA[Z] [13] -IND
combination of performance features. Audio and other AC +INA[3] ADB8618 [12] +IND
applications benefit from the wide bandwidth and low v+ 1] [11] v-
distortion. +INB[3] 0] +INC
Applications for these amplifiers include Portable and loop- -nB[s] [s]-INC
powered instrumentation, audio amplification for portable outB[7] 5] outc

devices, portable phone headsets, bar code scanners, and
multi-pole filters. The ability to swing rail-to-rail at both the
input and output enables designers to buffer CMOS ADCs,
DACs, ASICs and other wide output swing devices in single
supply systems.

The AD8615, AD8616 and AD8618 are specified over the
extended industrial (-40° to +125°C) temperature range. The
ADB8615, single, is available in the tiny 5-lead SOT-23
package. The AD8616, dual, is available in the 8-lead micro-
SOIC and narrow SOIC surface mount packages. The

REV. PrA

\ () Information furnished by Analog Devices is believed to be accurate and reliable.
J 3 :\. However,,nq responsibility is assumed by Analog Devices for its use, nor for any
(& @ | infringements of patents or other rights of third parties that may result from its
W\Q\WQ No licenseis granted by implication or otherwise under any patent or patent
4 =) j‘okrights of Analog Devices. Trademarks and registered trademarks are the property
S P Cottndr respective companies.

e
14
One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.

Tel: 781/329-4700 www.analog.com
Fax: 781/326-8703 © 2003 Analog Devices, Inc. All rights reserved.

Ar—


http://www.dzsc.com/stock_ad8615.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

Preliminary Technical Data

AD8615/AD8616/AD8618

EI.ECTRI CAL C HARACTERISTI CS (Vs=+3.0V, Ve = Vs/2, Tp=+25°C unless otherwise noted)

Parameter Symbol Conditions Min Typ M ax Units
INPUT CHARACTERISTICS
Offset Voltage Vos Vew =0V to 3V 80 300 1Y
-40°< Tp < +125°C 750 1Y
Input Bias Current Ig 0.2 60 pA
-40°< Tp < +85°C 100 pA
-40°< Tp < +125°C 100 pA
Input Offset Current los 0.1 30 pA
-40°< Tp < +85°C 50 pA
-40°< Tp < +125°C 500 pA
Input Voltage Range 0 3 \%
Common-Mode Rejection Ratio CMRR Vem =0V to3V 68 83 dB
Large Signal Voltage Gain Avo R.=2kWVo=0.5V to 2.5V 30 100 V/imV
Offset Voltage Drift DV og/DT 2 nv/°C
OUTPUT CHARACTERISTICS
Output Voltage High Von I =1ImA 2.92 2.95 \%
-40°C < Tp < +125°C 2.88 Y,
Output Voltage Low VoL I =1ImA 20 35 mV
-40°C < Tp < +125°C 50 mvV
Output Current louT +150 mA
Closed Loop Output Impedance Zout f=1MHz, Ay = 1 12 w
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vg=27V 1055V 67 80 dB
Supply Current/Amplifier lsy Vo=0V 16 2.0 mA
-40°< Tp < +125°C TBD mA
DYNAMIC PERFORMANCE
Slew Rate SR R =2 kW 12 Vins
Settling Time ts To 0.01% <0.25 ns
Gain Bandwidth Product GBP 20 MHz
Phase Margin do 40 degrees
NOISE PERFORMANCE
Voltage Noise Density e, f=1kHz 8 nV/CHz
Voltage Noise Density e, f=10kHz 6 nV/CHz
Current Noise Density in f=1kHz 0.05 pA/CHz
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Preliminary Technical Data AD8615/AD8616/AD8618

EI.ECTRI CAL C HARACTERISTI CS (@ Vg=+5.0V, VoM = Vy/2, Ta=+25°C unless otherwise noted)

Parameter Symbol | Conditions Min Typ M ax Units
INPUT CHARACTERISTICS
Offset Voltage Vos Vew =0V to 5V 80 300 1%
-40°< Tp < +125°C 750 1Y
Input Bias Current Ig 0.2 60 pA
-40°< Tp < +85°C 100 pA
-40°< Tp < +125°C 1000 pA
Input Offset Current los 0.1 30 pA
-40°< Tp < +85°C 50 pA
-40°< Tp < +125°C 500 pA
Input Voltage Range 0 5 \%
Common-Mode Rejection Ratio CMRR | Vo =0V to5V 74 89 dB
Large Signal Voltage Gain Avo Vo=0.5V to4.5V, 30 70 Vimv
R. =2 kW, Vcy=0V
Offset Voltage Drift DV og/DT 2 mv//°C
OUTPUT CHARACTERISTICS
Output Voltage High Von I =1mA 4.925 4.975 Y,
I =10mA 47 4.77 Y,
-40°Cto +125°C 46 \Y,
Output Voltage Low VoL IL=1mA 15 30 mv
Output Voltage High VoL I, =10mA 125 175 mv
-40°Cto +125°C 250 mv
Output Current louT +50 mA
Closed Loop Output Impedance Zout f=1 MHz, A, = 1 10 w
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vg=27V 1055V 67 80 dB
Supply Current/Amplifier Iy Vo=0V 13 2.0 mA
-40°< Tp < +125°C TBD mA
DYNAMIC PERFORMANCE
Slew Rate SR R =2 kw 12 V/s
Settling Time ts To 0.01% <5 ns
Full Power Bandwidth BWp <1% Distortion TBD kHz
Gain Bandwidth Product GBP 20 MHz
Phase Margin Jo 40 degrees
NOISE PERFORMANCE
Voltage Noise Density € f=1kHz 8 nVv/CHz
Voltage Noise Density € f=10kHz 6 nVv/CHz
Current Noise Density in f=1kHz 0.05 pA/CHz
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Preliminary Technical Data AD8615/AD8616/AD8618

ABSOLUTE MAXIMUM RATINGS! Package Type qaIA aic Units
Supply v?ltage ........................................................................... +6V 5-Pin SOT-23 (RT) 230 — °C/\W
Input Voltage 8-Pin microSOIC (RM)| 210 45 °CIW
i i +
Differential Inpgt V.oltage.. ................. e 6V 8-Pin SOIC (R) 158 43 C/W
Output Short-Circuit Duration to Gnd-< ... Observe Derating Curves
Storage Temperature Range 14-Pin SOIC (R) 120 36 °C/W
R, RT, RM, RU Package .........cccceeveverernnrnnnn. -65°C to +150°C ; >
Operating Temperature Range 14-Pin TSSOP (RU) 180 35 C/w
ADB8615/AD8616/AD8618............c.cocverenee -40°C to +125°C NOTES
Junction Temperature Range 1 Absolute maximum ratings apply at 25°C, unless otherwise noted.
R, RT, RM, RU Package .........cccceevevvererrrnnnn. -65°C to +150°C 2 434 i specified for the worst-case condiitions, i.€., qis specified for device soldered in
Lead Temperature Range (Soldering, 60 Sec) ............... +300°C circuit board for surface mount packages.

ORDERING GUIDE

Temperature Package Package | Branding
Model Range Description Option Information
ADS8615AR] -40°C to +125°C 5-Pin SOT-23 RT-5
AD8616ARM |-40°C to +125°C | 8-Pin micro-SOIC | RM-8
ADS8616AR -40°C to +125°C | 8-Pin SOIC R-8
ADS8618AR -40°C to +125°C 16-Pin SOIC R-16
AD8618ARU |-40°C to +125°C 16-Pin TSSOP RU-16

CAUTION
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V

readily accumulate on the human body and test equipment and can discharge without WARNING!
detection. Although this device features proprietary ESD protection circuitry, permanent

damage may occur on devices subjected to high-energy electrostatic discharges. Therefore, W“

proper ESD precautions are recommended to avoid performance degradation or loss of ESD SENSITIVE DEVICE
functionality.
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Preliminary Technical Data

AD8615/AD8616/AD8618

OUTLINE DIMENSIONS

5-Lead SOT-23
(RJ Suffix)

012203100) .\ L
0.1063 (2.700)

S E BT
ooro9(iso0) | | 4 2 1|
0.0580 (1.500)

0.1181 (3.000)

| 0.0984 (2.500)
4 5
=0 =5
| 0.0374 (0.950) BSC
0.0748 (1.900)
REF _ 0.0079 (0.200)
0.0512 (1 .300)—17@  0.0571 (1.450) ﬁows {0.090)
0.0354 (0.900 0.0354 (0.900,
(©900) g 4 | 220 (0:900) :_ _
> e 10° > |
0.0590 (0.150) 0.0197 (0.500) §Eﬂ'g“3 o0 0.0236 (0.600)
0.0000 (0.000) 0.0118 (0.300) 0.0039 (0.100)
NOTE:

PACKAGE OUTLINE INCLUSIVE AS SOLDER PLATING.

14-Lead TSSOP

(RU-14)
0.201 (5.10)
0.193 (4.90)

AAA AR

0.177 (4.50)
0.169 (4.30)

0.256 (6.50)
0.246 (6.25)

PIN‘I’H””H”HH—

0.006 {0.15) 0.0433 (1.10)
0.002 (0.05) MAX

g | -
0.0256 0.0118 (0.30)

(0.65) 0075 (01
BSC 0.0075 (0.19)

A
i\y_s_j e

0.028 (0.70)
0.020 (0.50)

SEATING

0.0079 (0.20) ©
PLANE

0.0035 (0.090)

8-Lead ?SOIC
(RM-8)
0.1968 (5.00),
0.1890 (4.80)

o

)
0.1574 {4.00) 0.2440 {6.20)
0.1497 {(3.80) 1. 4 1]0.2284 (5.80)
PIN 1 0.0688 (1.75) 0.0196 (0.50) , 4z
0.0098 (0.25) 0.0532 (1.35) " 0.0099 (0.25)
0.0040 (0.10)
| ¥
- 8°
0.0500 0.0192(0.49) /b
SEATING (] 37 5.0138 (835) 0.0098 {0.25) 0.0500 (1.27)
PLANE ‘ggc' ™ = 0.0075 (0.19) 0.0160 (0.41)
8-Lead SO
(R-8)
0.1968 (5.00)
0.1890 (4.80)
i T
[) B 5
0.1574 (4.00) 0.2440 (6.20)
0.1497 (3.80) [T 4 ||0.2284 (5.80)
¥ s \ l
MO0 v
PIN 1 0.0688 (1.75) 0.0196 (0.50) _ ..
0.0098 (0.25) 0.0532 (1.35) 0.0099 (0.25)
0.0040 (0.10)
4> e »lile P g
0.0500 0.0192 (0.49) o -+l
SEATING (17) griagiggs) 0.0098(0.25) 0.0500 (1.27)
PLANE Bsc ™ ' 0.0075 (0.19) 0.0160 (0.41)
14-Lead SO
(R-14)
03444 (8.75)
0.3367 (8.55)
AAAAAASA
0.1574*(4.00) " 8| 0.2440 (6.20)
0.1497 (380) 1, ,|| 02284 (5.80)
FL H*Iii ILI:I HH
PINT 5050 (1.27) 0.0688(1.75) 0.0196 (0.50) .
BSC 0.0532 (1.35) *I I"iu.oogg ©25)" 45
¥
0.0098 (0.25) -H( ) & sosaon
.| . 0.0192 (0.49) SEATING 0° 0.0500 (1.27
0.0040 (0.10)  0.0138 (0.35) PLANE 0.0099 (0.25) a0

0.0075 (0.19) 0.0160 (0.41)
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