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Preliminary Technical Data

AD8603, AD8607, AD8609

FEATURES

Low Offset Voltage: 40uV typ

Low Input Bias Current: 1pA max
Single-Supply Operation: 1.8 to 5 Volts
Low Noise: 27 nV/VHz

Micropower: 50 pJA/Amp max.

No Phase Reversal
Unity Gain Stable

APPLICATIONS

Battery Powered Instrumentation

Multi-pole Filters

Capacitive and Inductive Sensors

PIN CONFIGURATIONS

5- Lead TSOT-23 8- Lead SOIC
(UJ Suffix) (R Suffix)
out 1 5:|v+ Nc []1 8 []NC
v ] Apeeos N [ apssos 1 V*
+IN ] ] our
N3 4[1-N v-[]4 5[] ne

NC =NO CONNECT

e 8- Lead SOIC
Low power ASIC Input or Output Amplifier (R Suffix) 8- Lead MSOP
(RM Suffix)
OUTAE :IV+ OUT A 1 8/ v+

GENERAL DESCRIPTION +::2 L] apseo? il 3;’;3 ;::2 = pseor (= ouTB

The AD8603, AD8607, AD8609 are single, dual and V-] ] +INB v- 4 S +NB
quad micro-power rail-to-rail input and output amplifiers
featuring very low offset voltage, low input voltage and
current noise. These amplifiers use a patented trimming
technique that achieves superior precision without laser 14- Lead 14- Lead SOIC
trimming. All are fully specified to operate from +1.8V to TSSOP (R Suffix)
+5.0V single supply (or +0.9 and +2.5V Dual Supply). The
combination of low offsets, low noise, very low input bias OuTA 1 EouTd  oyra ] ] outp

. . -INA —1-IND
currents, and low power consumption make these ampli- +INA F—+IND -INA[] ] -IND
: i ; i * AD8609 )
fiers espec_lally useful in portable and loop-powered in- H;'B E g Ym ¢ *Na[] (] +ND
strumentation. -INB —-INC v+ [| AD8609 [v-
outB — 7 8 —outc aNB [ S e

The ability to swing rail-to-rail at both the input and Ne[] e
output enables designers to buffer CMOS ADCs, DACs, outs ] M oure
ASICs and other wide output swing devices in low power

single supply systems.

The AD8603, single, is available in the tiny 5-lead
TSOT-23 package. The AD8607, dual, is available in the 8-
lead micro-SOIC and narrow SOIC surface mount pack-
ages. The AD8609, quad, is available in 14-lead TSSOP
and narrow 14-pin SOIC packages. SOT, MSOP and

TSSOP versions are available in tape and reel only.
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AD8603, AD8607, AD8609 Preliminary Technical Data

ELECTRICAL CHARACTERISTICS

(@ Vs = 1.8V (or £0.9 Dual Supply), Vcm = Vs/2, Ta = +25°C, unless otherwise noted.)

Parameter Symbol Conditions Min Typ Max | Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 0V<Vcu<1.8V 40 300 "\
-40° < Ta < +85°C 700 | pv
Input Bias Current Is 0.2 1 pA
-40° < Ta < +85°C 100 | pA
Input Offset Current los 0.1 0.5 pA
-40° < Ta < +85°C 50 pA
Input Voltage Range IVR -0.2 1.9 \%
Common-Mode Rejection Ratio CMRR 0V<Vcm 1.8V 80 98 dB
Large Signal Voltage Gain Avo R.=10kQ, 0.5<Vo<1.3V 50 500 V/imV
Offset Voltage Drift AVos/AT -40° < Ta < +85°C 1 4.5 pv/ec
Input Capacitance Cin TBD pF
OUTPUT CHARACTERISTICS
Output Voltage High VoH IL=1mA 1.65 1.72 \%
-40°C to +85°C 1.6
Output Voltage Low VoL IL=1mA 38 60 mV
-40°C to +85°C 80 mV
Output Current lout 0.5<Vo<1.3V TBD mA
Closed Loop Output Impedance Zout F = 10Khz, Av =1 16 Q
POWER SUPPLY
Power Supply Rejection Ratio PSRR 1.8V<Vs <5V 80 100 dB
Supply Current/Amplifier Isy Vo=0V 40 50 MA
-40° <Ta < +85°C 60 MA
DYNAMIC PERFORMANCE
Slew Rate SR R.=10kQ 0.1 Vius
Gain Bandwidth Product GBP RL =50 kQ, C_ = 100pF 360 Khz
Phase Margin Jo RL =50 kQ, C_ = 100pF 55 degrees
NOISE PERFORMANCE
Voltage Noise Density en F =1khz 27 nV/vHz
Voltage Noise Density en F =10 khz 22 nV/AHz
Current Noise Density in F =1kHz 0.05 pA/NHz
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AD8603, AD8607, AD8609

Preliminary Technical Data

ELECTRICAL CHARACTERISTICS

(@ Vs =5V (or £2.5 Dual Supply), Vem =0V, Ta = +25°C, unless otherwise noted.)

Parameter Symbol Conditions Min Typ Max | Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 0V<Vcu<5V 40 300 "\
-40° < Ta < +125°C 750 | pv
Input Bias Current I 0.2 1 pA
-40° < Ta < +85°C 100 | pA
-40° < Ta < +125°C 500 | pA
Input Offset Current los 0.1 0.5 pA
-40° < Ta < +85°C 50 pA
-40° < Ta < +125°C 250 | pA
Input Voltage Range IVR -0.2 5.2 \%
Common-Mode Rejection Ratio CMRR 0V<Vcem <5V 85 100 dB
Large Signal Voltage Gain Avo Ry =10kQ, 0.5V <V, <4.5V 130 500 V/mV
Offset Voltage Drift AVos/AT —40° < Ta< +85°C 1 4.5 pv/ec
Input Capacitance Cin TBD pF
OUTPUT CHARACTERISTICS
Output Voltage High VoH IL=1mA 4.95 4.97 \%
-40°C to +125°C 4.9
IL = 10mA 4.65 4.97 \Y
-40°C to +125°C 4.55
Output Voltage Low VoL IL=1mA 16 30 mV
-40°C to +85°C 50 mV
IL = 10mA 160 250 | mV
-40°C to +125°C 300 | mV
Output Current lout 1V<Vo<4V TBD mA
Closed Loop Output Impedance Zout f = 10Khz, Av =1 36 Q
POWER SUPPLY
Power Supply Rejection Ratio PSRR 1.8V<Vg <5V 80 100 dB
Supply Current/Amplifier Isy Vo=0V 40 50 MA
—40° <Tp < +85°C 60 MA
DYNAMIC PERFORMANCE
Slew Rate SR RL =10 kQ 0.1 V/us
Gain Bandwidth Product GBP R. =50 kQ, C. = 100pF 360 Khz
Phase Margin o RL =50 kQ, C. = 100pF 55 degrees
NOISE PERFORMANCE
Voltage Noise Density en f=1khz 27 nV/AHz
Voltage Noise Density en f=10 khz 22 nV/NHz
Current Noise Density in f=1kHz 0.05 pANHz
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AD8603, AD8607, AD8609

Preliminary Technical Data

ABSOLUTE MAXIMUM RATINGS

Parameter Rating
Supply Voltage 6V

Input Voltage Vs—to Vg+
Differential Input Voltage 6V

Output Short-Circuit Duration
Storage Temperature Range
UJ, R, RM, RU Packages
Operating Temperature Range
AD8603, AD8607, AD8609
Junction Temperature Range
UJ, R, RM, RU Packages

Observe Dearting Curve
-65°C to +150°C
-40°C to +125°C

-65°C to +150°C

Lead Temperature Range 300°C
(Soldering, 60 Sec)

Package Type (:I7N 0,c Unit
5-Lead TSOT (UJ) 230 146 °C/W
8-Lead MSOP (RM) 190 44 °C/W
8-Lead SOIC (R) 158 43 °C/W
14-Pin SOIC (R) 120 36 °C/W
14-Pin TSSOP (RU) 180 35 °C/W

0,4 is specified for the worst-case conditions, i.e., 8,4 is specified for
device soldered in circuit board for surface-mount packages.
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Absolute maximum ratings apply at 25°C, unless otherwise noted.

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or
any other condition s above those indicated in the operational
section of this specification is not implied. Exposure to abso-
lute maximum rating conditions for extended periods may af-
fect device reliability.
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Preliminary Technical Data

TYPICAL PERFORMANCE CHARACTERISTICS

TBD

TBD

TBD
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AD8603, AD8607, AD8609 Preliminary Technical Data
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AD8603, AD8607, AD8609

Preliminary Technical Data

OUTLINE DIMENSIONS

5-Lead Plastic Surface-Mount Package [SOT-213]
(RT-5)

Dimensicns shown in millimeters

§-Lead Standard Small Outline Package [SOIC]
(R-8) Narrow Body

Dimensions shown in millimeters and {inches)

280 .00 (0.1968)
% % "4.30:0.139&}
! BAAA
T 5 | 4 B 5
4.00 (0.1574} 6.20 (0.2440)
160 BSC — — — — 280B5C 3.80 (0.1497) T4 4|| 5.80 (0.2284)
l | P
pnt-"H HHH
ot 7 Eﬁ E 7 10,000
1.27 (0. usm 0.50 (0.0
L ‘:"’“‘95355 ‘ ) 'ﬂr'nzsianu;'g]}x'sb
1.95 COPLANARITY 1.75 (0.0688)
1.30
L1 — Bse 025{00009:1_%@@11 % (0.0532) L
[0 10 [0 uum: -
I — — — 'l T SEAT,NG 051{00201: c.gj[umgg}un 1.27 (0.0500)
*‘l 1.45 MAX k PLANE 0.33[0.0130) .19 (0.0075) 0.41 (0.0160)
§ = 1+ CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
- - _1‘_ Lt o - {IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
0.15 MAX 050  SEATING 022 0* 0.60 REFEREMCE OMLY AND ARE NOT APPROPRIATE FOR USE IN DESIGM
COPLANARITY 030 PLANE 008 %g COMPLIANT TO JEDEC STANDARDS MS-012AA
COMPLIANT TO JEDEC STANDARDS MO-178AA
8-Lead microSOIC Package [MSOP] 14-Lead Standard Small Outline Package [SOIC]
(RM-8) {R-14) Narrow Body
Dimensions shown in millimeters Dimensions shown in millimeters and {inches)
B.75 (0.3445)
B.55 (0.3366)
AAAARARA
* 14 B
4.00 (0.1575) 6.20 (0.2441)
3B0(0.1496) T, || EeoTozzEs
,‘H H*lé FHHH
PINT 4 o7 i0.0500) % 050{0.0187)
BSC 235 (0 —_—
COPLANARITY [*0.25 (@ 005)*
0.25 (0.0098) ¥’

COPLANARITY 0,10 (0.0038) § e - e
0.15 1.10 MAX 0.51(0.0201) SEATING gos {0.0098) @ 1.27 (0.0500)
% 3 D 033(00ia0) PLANE  Gogigoors)  040(0.0157)

0. 3-9_-| |- “' 2 j_ CONTROLLING DIMENSIONS ARE IN MILLIMETERS: INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
g.ﬁm;ls REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGM
COMPLIANT TO JEDEC STANDARDS MS-012AB
COMPLIANT TO JEDEC STAMDARDS MO-187AA
14-Lead Thin Shrink Small Outline Package [TSSODP]
(RU-14)
Dimensions shown in millimeters
5.10
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490
T 14 a
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4.50 6.40
A0
ix BSC
l Ll T
e LHHETEE ¢
-
0.65
1.05 BSC
o }Iﬁ B e, o=
om0 0.75
Joss t g il 060
COPLANARITY =5 05 ﬁ SEATING 020 U 0.45
o PLANE 009
COMPLIANT TO JEDEC STAMDARDS MO-153AB-1
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AD8603, AD8607, AD8609 Preliminary Technical Data

ESD 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 detection. Although this WARNING! @
product features proprietary ESD protection circuitry, permanent damage may occur on devices W“
subjected to high energy electrostatic discharges. Therefore, proper ESD precautions are recommended e —
to avoid performance degradation or loss of functionality.

ORDERING GUIDE

Model Temperature Range | Package Description Package Option Branding Info
AD8603AUJ -40°C to 125°C 5-Pin TSOT UJ-5 BFA
AD8607ARM | -40°C to +125°C 8-Pin MSOP RM-8 A0O
AD8607AR -40°C to +125°C 8-Pin SOIC R-8

AD8609AR -40°C to +125°C 14-Pin SOIC R-14

AD8609ARU -40°C to +125°C 14-Pin TSSOP RU-14

registored trademarks are the property of thei respective compa- ANALOG

° www.analog.com
mes C03726-0-04/03(0) DEVICES
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