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Lecture 25m: Noise & MDS

n Example: TransR Amplifier Noise (cont) n
" UGBekeley U B B
* To summarize, for a transresistance amplifier, the
equivalent input-referred current and voltage noise
generators are given by:
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Example: Gyro MDS Calculation Example: Gyro MDS Calculation (cont)
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* The gyro sense presents a large effective source impedance * First, find the rotation to i, transfer function:
Y Currents are the important variable: voltages are . w0 . (AN} ]
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Example: Gyro MDS Calculation (cont)
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Example: Gyro MDS Calculation (cont) f»ﬁ’” LF356 Op Amp Data Sheet
UGB

“UCBerkeley

Y5

- M:/R} LF1 55/LF156/LF256/LF257/LF355/LF356/LF357

To Amplifier Tnpit JFET Input Operational Amplifiers
—
= = “2 General Description = Logarithmic amplifiers
G 4 ‘G'i‘ﬂﬂ" These are the first monolithic JFET input operational ampli- : ;hom‘ce” ag‘:m":rs it
l\rg_’- qkTEnx £ fiers to incorporate well matched, high voltage JFETs on the ample and Hold circults
s same chip with standard bipolar transistors (BI-FET™ Tech- ~ Common Features 2
= ) ' nology). These amplifiers feature low input bias and offset ~ m Low input bias current:  30pA 4" 0 ol AI‘(I-T;
. XX 2 2 c + currents/low offset voltage and offset voltage drift, coupled  m Low Input Offset Current: 3pA aa_ =1 Y F
u‘n@-e Ln{ e ('Y ¢ "CC"‘ x ), with offset adjust which does not degrade drift of w High input impedance: 10 <
',e 1 1) e common-mode rejection. The devices are also designed for g | o\ input noise current A
high slew rate, wide bandwidth, extremely fast settiing time, Y
= High common-mode rejectforrratio™ 100 dB

low voltage and current noise and a low 1/f noise corner.

. { (. 2 m Large dc voltage gain: 106 dB
=) @)X -—‘ TR (22 2Z)@gGwl
Ag Ilﬁax (h{) @(de) 7% o (5 S yWa Features
s Advantages Uncommon Features
YkT . 2 = Replace expensive hybrid and module FET op amps LF155/ LF156/ LF257/ Units
= ‘-’ s = l @ ( )wd” = Rugged JFETs allow blow-out free handiing compared LF355 LF256/ LF357
’h A‘F R ' —% with MOSFET input devices LF356  (Ay=S)
. = Excellent for low noise applications using either high or Y
s low source impedance —very low 1/f corner m Extremely 4 15 15 s
-~ —_ = Offset adjust does not degrade drift or common-mode fast settling
-2 2 rejection as in most monolithic amplifiers time to
Lj kT EX ‘ld /v:o { m New output stage allows use of large capacitive loads 0.01%
N I@‘ “J)l + — & "! (5,000 pF) without stability problems m Fastslew 5 12 50 Vips
H 2 4 Af A’( ® Internal compensation and large differential input voltage rate A/,'L V’\)—“—%
‘\ capablity m Widegain 25 5 20 MHz a =20

+ fom EE2Y0. Applications bandwidth
L@M 'b g@. l 0! m Precision high speed integrators ﬁg}:e\nput 20 12 nV/Hz
m Fast D/A and A/D converters
Qf “ud f“' ‘Vﬂ"\ ‘GWH a &h! M m High impedance buffers voltage
and, low noise, low drift amplifiers
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i Example ARW Calculation " Example ARW Calculation (cont)
" UCiBerkeley UGBerkeley
* Example Design: Get rofedon rafe. fo output cument scale facte:
% Sensor Element: G - 25 (so) (29 )(s)(uooe,S(o otoa2s) = 28315
m = (100um)(100um)(20um)(2300kg/m3) = 4.6x10-1%g A2 G Qxnd®Lju (i
o, = 2n(15kHz) Dlig) « (ju)(s/os) ___ JloRis)/(sok) i
o4 = 21(10kHz) djia cl s st (0% (o) x JIR0K) T 25xn® (i)
k. = o2m = 4.09 N/m o T oK
X4 = 20 um N T | S
Q, - 50,000 =7 |Bedl Trammms v * 400 e,
vp = bV / Elzzarges € hW £o (100, -
h = 20 ym ’ - [ £t (‘f;)’ - 2000€, = ey - 5(2‘"’;%)
d=1pm m—] S8 - 'QAJWW elchode covers EESYXIT" Flm
Q{) Ci Electrode.s A S N ‘ﬂﬂ whele SIJOMU .
Sensing |rcum'y o ‘o,
R = 100Ky 1T l.‘ 5 ﬂ?h. zef Noige: ~ —
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e = 12 nV/VHz 5 Eyl@‘J o+ PR M(E(-'
Electrodes
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W Example ARW Calculation (cont) W What if o, = o.?
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inally : W
ARW = 2 52 .,J—qwe)n _#/‘)‘M And finally - G
&0 i go amerd in | has " v 26" Swin = 35 (0476) 0.0 Y - ARW ”%“ﬁ?«:’?’"
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