Composite instrumentation amplifier
challenges single-chip device

for bandwidth, offset, and noise
Marian Stofka, Slovak University of Technology, Bratislava, Slovakia

“ Although the prevailing num- |

sl ber set in electronics is binary, |
human-machine interaction uses a |

decimal-number set. For this reason, !

designs often require the use of ampli-
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Devices’ (www.analog.com)AD8253 |

monolithic instrumentation amplifier
is digitally programmable with voltage
gains of one, 10, 100, and 1000 (Ref-

i erence 1). This IC has high band-
fiers with gain programmable in steps ]
in the power of 10. Currently, Analog !

width at lower gains, but you inevita-

bly sacrifice this bandwidth when the |

] amplifier has a gain of 1000. If your

!

i application’s demands for bandwidth

reach the megahertz range at a gain
of 1000 and if offset and noise perfor-
mance prevail over circuit complexity,
then a composite amplifier may fill the
bill (Figure 1).

The composite amplifier is a cascade

| of three Analog Devices’ AD8250 dig-

l

| itally gain-programmable amplifiers.

IC,, IC,, and IC, (Reference 2). The
AD8250 is programmable for voltage
gains of one, two, five, and 10. Because
the gains of one and 10 are the only
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ones of interest in this case, the 2-bit
words corresponding to these two val-
ues of gain are the zero and three in |
binary code, and the two logic pins of |
each of these three ICs connect. The

AD8250 has a typical bandwidth of

3.8 MHz and a guaranteed bandwidth
of 3 MHz at a gain of 10. The net re-
sult is that the bandwidth of the ampli- |
fier is 1.9 MHz at a gain of 1000, which |
is more than six times that of the sin- _% - 5325

gle-chip AD8253. The low-frequency | A
noise is less than 40% of that of the ||F\4%%|T% A,
single-chip device.£on
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REFERENCES s -
il “AD8253 10 MHz, 20V/ps, G=1, 3 o |
10, 100, 1000 iCMOS Program- ' S ! '
mable Gain Instrumentation Amplifier,” 1
Analog Devices, 2007, www.analog. ?
com/pr/AD8253.

; 5/,3\[13(??S&é%hgizria\ﬁ:;eeeﬁa; Flguw 1 Although comptising five IC paokages this digitally gain-program-
mable instrumentation amplifier reaches a typical bandwidth of 1.8 MHz at a
gain of 1000 and thus covers the megahertz range at any of the programmable

: galns of one, 10, 100, and 1000. |
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Instrumentation Amplifier,” Analog
Devices, 2007, www.analog.com/pr/
ADB250,

a leap ahead in automotive

i

"r!hl N W _’-ﬂ""

_fealureWamatmn o
> Magn' ‘Enco

> FIexRay“" Transceivers
-next generation vehicle networks
- reliable and stable bus systems

» Data Acquisition Products
-high precision sensing
- battery energy management

West Coast (408) 345-1790 - East Coast (919) 676-5292
www.austriamicrosystems.com

76 EDN | JUNE 12, 2008



