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ANALOG Low Power, Rail-to-Rail Output
DEVICES Precision JFET Amplifier

AD8641

FEATURES
Low supply current: 250 pA max
Very low input bias current: 1 pA max oUT[] SJvec
Low offset voltage: 750 pV max AD8641
Single-supply operation: 5V to 26 V vee [2] (NTO?TOVS'EZY,S) )
Dual-supply operation: +2.5V to +13 V +IN[3] [4]-IN 3
Rail-to-rail output °
Unity gain stable Figure 1. 5-Lead SC70 (KS-5)
No phase reversal
SC70 package
NC . [8]NC
JIN[Z] AD8641 [7]vce
APPLICATIONS N [5]| (ot to Seale) | [ OUT
Line-/battery-powered instruments vor Ne g
Photodiode amplifiers NC = NO CONNECT 8
Precision current sensing Figure 2. 8-Lead SOIC (R-8)

Medical instrumentation
Industrial controls
Precision filters

Portable audio

ATE

GENERAL DESCRIPTION

The AD8641 is a low power, precision JFET input amplifier The AD8641 is suitable for applications utilizing multichannel
featuring extremely low input bias current and rail-to-rail boards that require low power to manage heat. Other applica-
output. The ability to swing nearly rail-to-rail at the input and tions include photodiodes, ATE reference level drivers, battery
rail-to-rail at the output enables designers to buffer CMOS management, and industrial controls.

DACs, ASICs, and other wide output swing devices in single-
supply systems. The outputs remain stable with capacitive loads
of more than 500 pE.

The AD8641 is fully specified over the extended industrial
temperature range of -40° to +125°C. The AD8641 is available
in 5-lead SC70 and 8-lead SOIC lead-free packages.

\ Reva0
\' ‘ Inforimation furnished by Analog Devices is believed to be accurate and reliable.
~> v\yg}%w sver, no responsibility is assumed by Analog Devices for its use, nor for any
n

47 —infriigements of patents or other rights of third parties that may result from its use.
,i ' Specifications subject to change without notice. No license is granted by implication One Technology Way, P.0. Box 9106, Norwood, MA 02062-9106, U.S.A.

or otherwise under any patent or patent rights of Analog Devices. Trademarks and Tel: 781.329.4700 www.analog. com
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AD8641

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

@ Vs =5.0V,Vcem = 2.5V, Ta =25°C, unless otherwise noted.

Table 1.
Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 50 750 uv
-40°C < Ta< +85°C 1.5 mV
+85°C<Ta<+125°C,Vau=1.5V 1.6 mV
Input Bias Current ls 0.25 1 pPA
—40°C < Ta < +125°C 180 pA
Input Offset Current los 0.5 PA
-40°C < Ta< +125°C 50 pA
Input Voltage Range 0 3 Vv
Common-Mode Rejection Ratio CMRR Vam=0Vto 25V 74 93 dB
Large Signal Voltage Gain Avo Ri=10kQ,Vo=0.5t04.5V 80 140 V/mV
Offset Voltage Drift AVos/AT -40°C < Ta< +125°C 2.5 uv/eC
OUTPUT CHARACTERISTICS
Output Voltage High Von 494 \%
IlL=2mA, -40°Cto +125°C 493 Vv
Output Voltage Low Vol 0.05 \Y%
IlL=2mA, -40°Cto +125°C 0.01 0.05 Vv
Output Current lout +6 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=5Vto26V 920 107 dB
Supply Current/Amplifier Isy 195 250 UA
-40°C < Ta < +125°C 270 A
DYNAMIC PERFORMANCE
Slew Rate SR 2 V/us
Gain Bandwidth Product GBP 3 MHz
Phase Margin Do 50 Degrees
NOISE PERFORMANCE
Voltage Noise en p-p f=0.1Hzto 10 Hz 4.0 WV p-p
Voltage Noise Density en f=1kHz 285 nV/vHz
Current Noise Density in f=1kHz 0.5 fA/VHz
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AD8641

@ Vs=+13 V,Vom = 0V, Ta =25°C, unless otherwise noted.

Table 2.
Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 70 750 pv
-40° < Ta< +125°C 1.5 mV
Input Bias Current I 0.25 1 pPA
-40°C < Ta< +125°C 260 pA
Input Offset Current los 0.5 PA
-40°C < Ta< +125°C 35 pA
Input Voltage Range -13 +10 \Y
Common-Mode Rejection Ratio CMRR Vem=-13Vto+10 V 20 107 dB
Large Signal Voltage Gain Avo Ri=10kQ,Vo=-11Vto+11V 215 290 V/mV
Offset Voltage Drift AVos/AT -40°C < Ta< +125°C 25 pv/eC
OUTPUT CHARACTERISTICS
Output Voltage High Von +12.94 \"
IL.=2mA, -40°Cto +125°C +12.93 \
Output Voltage Low Vou +12.94 \Y
IL.=2mA, -40°Cto +125°C -12.93 Vv
Output Current lout +12 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=+25Vtox13V 20 107 dB
Supply Current/Amplifier sy 200 290 HA
-40°C < Ta< +125°C 330 HA
DYNAMIC PERFORMANCE
Slew Rate SR 3 V/us
Gain Bandwidth Product GBP 35 MHz
Phase Margin Do 60 Degrees
NOISE PERFORMANCE
Voltage Noise enp-p f=0.1Hzto 10 Hz 4.2 LV p-p
Voltage Noise Density en f=1kHz 27.5 nV/vHz
Current Noise Density in f=1kHz 0.5 fA/AHz
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AD8641

ABSOLUTE MAXIMUM RATINGS

Table 3. Absolute Maximum Ratings' Table 4.

Parameter Rating Package Type 0,42 Oc Units

Supply Voltage 273V 5-Lead SC70 (KS-5) 3314 2239 °C/W

Input Voltage VS-to VS+ 8-Lead SOIC (R-8) 157 56 °C/W

Differential Input Voltage +Supply Voltage

Output Short-Circuit Duration Indefinite

Storage Temperature Range Stresses above those listed under Absolute Maximum Ratings
KS-5, R-8 Packages -65°Cto +150°C may cause permanent damage to the device. This is a stress

Operating Temperature Range -40°C to +125°C rating only; functional operation of the device at these or any

Junction Temperature Range other conditions above those listed in the operational sections
KS-5, R-8 Packages -65°C to +150°C of this specification is not implied. Exposure to absolute

Lead Temperature Range (Soldering, 60 Sec) | 300°C maximum rating conditions for extended periods may affect

device reliability.

' Absolute maximum ratings apply at 25°C, unless otherwise noted.
20 is specified for the worst-case conditions, i.e., 6:a is specified for devices
soldered on circuit boards for surface-mounted packages.

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 product features WARNING! @
proprietary ESD protection circuitry, permanent damage may occur on devices subjected to high energy W“
electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance £SD SENSITIVE DEVICE

degradation or loss of functionality.

Dy Al DA~ ~£19



500-2£050 900-22050 £00-22050

80

TYPICAL PERFORMANCE CHARACTERISTICS

AD8641

- o
wn
> > 00t - =
[TelnTe) .
[T S'6 o m
>l 06 —
> 3 58 = 3
o
7 08 ) < =
. ~ 0
SL :M ~ 5 ~
= & g o
=l s9 W o S )
095 S ® S 0
=ss S S O Y~
W = - > © 2
=os < ¥ < 3 R
s |5 = =2 =
I o Ny “ 5] [+9) O
a4 = ! — >
RS > 5 2
oY 9 ® Q G
[ by , = /
() .
o s ¢ N 7
3 g /
. ~
T = , S \ m_
0z > ic >
YT T T 1° —®0 D 39 \ 3
ST 9% — Hin S
T T T 7 : e o na i
: I I | ot — > | I > __A 2
50 o< | Q — = ) <
[T T 1 _ : _
© ® © ¥ N O ® © ¢ N O Hm © 1w o 1’ o ’w o 1w o w' w Y o N 4 o o4 N ® 9 !
NoH A A A & ® ® & «& < < o = o ©o o o o $ 9 9 9 9
SYIIHITdAY 40 YIFNNN (vd) Svig LNdNI (vd) svig 1ndNI
200-2L0S0 €00-220S0 ¥00-220S0
090 - 00T 090
= i
. I 06 f .
sv'0 L . o svo
oro o S8 = ovo
Ge'0 08 = seo
goeo 13 SL & 0g'0
g S Lo~ = .
gszo S s &8 =20
I 020 S go S Y =] %0
i s = 09 S S 5 T T T T sTo
T T oo & .8 3 ! T T T T T oro
I so0 2 R e 2 =< I 500 2
I I I T I E O o - I I I I I I 3
- T T T T T O % 5 oo 3 f T T T T 0
f T T T T T I mo.ouvo W = sv m b f mo.o|Vo
L oT'0- < . o oT'0-
T T T T = or I .
I ST0- o5 . B ST
I I . Se L .
020~ v o < = 0z0-
=50 3 T T I =]szo-
=] oco- ic L T T T T ST [y =] oc0-
gseo- I 0z > o seo-
2 g ovo- ; I I I I I I o1 o ov'o-
5 a0 1 I I I I I o1 ¥ avo-
__Y 050~ I I I I <0 > goso-
o S50 N S50
090~ _ _ _ _ 0 09°0-
R 8 B ? & Q S ° s 3 9 S @© © ¥ a4 © R 3 B ? 15 Q 3 e
ADNINOIHA SH3I4INdNY 40 439NN ADN3INOIHA

Figure 8. Input Bias Current vs. Veu
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Figure 9. Input Bias Current vs. Temperature
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Figure 10. Input Bias Current vs. Veu
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Figure 11. Input Offset Voltage vs. Vem
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Figure 12. Input Offset Voltage vs. Vcm
10M
7
/
)
M ol
/I
Vsy = 13V —A~~
W
T
7~ il
100k Vgy = 2.5V
I
10k N
0.1 1 10 100 g
LOAD RESISTANCE (kQ) 2
Figure 13. Open-Loop Gain vs. Load Resistance
1000 |
~—
: |
S e \\\
P —— [
Cli \\_\ ~——
100 = —
D . ~—
— — I~
E \\ \\
— ~—
\\
\
10 i
A.Vgy = 13V, Vg = £11V, R = 10kQ
B. Vgy = +13V, Vg = +11V, R = 2kQ
C. Vgy = 45V, Vg = +0.5V/+4.5V, R = 10kQ
D. Vgy = +5V, Vg = +0.5V/+4.5V, R = 2kQ
E. Vgy = +5V, Vg = +0.5V/+4.5V, R = 600Q
1 | | | | | | |
-50 -30 -10 10 30 50 70 90 110 130 150

TEMPERATURE (°C)

Figure 14. Open-Loop Gain vs. Temperature
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Figure 15. Input Error Voltage vs. Output Voltage for Resistive Loads Figure 18. Output Saturation Voltage vs. Load Current
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Figure 17. Quiescent Current vs. Supply Voltage at Different Temperatures
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Figure 20. Open-Loop Gain and Phase Margin vs. Frequency
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Figure 21. Open-Loop Gain and Phase Margin vs. Frequency
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Figure 22. Closed-Loop Gain vs. Frequency
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Figure 23. Closed-Loop Gain vs. Frequency
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Figure 24. CMRR vs. Frequency
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Figure 25. CMRR vs. Frequency
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Figure 29. Output Impedance vs. Frequency
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Figure 33. Small Signal Overshoot vs. Load Capacitance Figure 36. Voltage Noise Density
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OUTLINE DIMENSIONS
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Figure 39. 5-Lead Thin Shrink Small Outline Transistor Package [SC70]

,‘

(KS-5)
Dimensions shown in millimeters

5.00 (0.1968)
.80 (0.1890)

AfAARA

[
4.00 (0.1574)
3.80 (0.1497)

0.25 (0.0098)

8 5
6.20 (0.2440)
1 4||5-80 (0.2284)

o )
BSC 1.75 (0.0688)
1.35 (0.0532)

0.10 (0.0040) ¥

7_‘\ Lo.51 (0.0201)

SEATING 031 (0.0122)

COPLANARITY
0.10

COMPLIANT TO JEDEC STANDARDS MS-012AA

PLANE 0.17 (0.0067)

0.50 (0.0196) _.
’I [* 525 (0.0099) < *°

8 sl
0.25 (0.0008) O° 127 (0.0500)
0.40 (0.0157)

CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN

Figure 40. 8-Lead Standard Small Outline Package [SOIC]

(R-8)
Dimensions shown in millimeters

ORDERING GUIDE

Model Temperature Range Package Description Package Option Branding
AD8641AKSZ-R2' -40°C to +125°C 5-Lead SC70 KS-5 A07
AD8641AKSZ-Reel7! -40°Cto +125°C 5-Lead SC70 KS-5 A07
AD8641AKSZ-Reel -40°C to +125°C 5-Lead SC70 KS-5 A07
AD8641ARZ' -40°Cto +125°C 8-lead SOIC R-8

AD8641ARZ-Reel7! -40°Cto +125°C 8-lead SOIC R-8

AD8641ARZ-Reel’ -40°Cto +125°C 8-lead SOIC R-8

'Z = Pb-free part.

© 2004 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
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