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Finite input resistance of chopper amplifiers

Amplifier input

capaci

tance

|
V- —I—q»—f"'ﬁ:}‘1 ‘: ‘/f+
A TR "LF
V,i, — |V}a L C i
V. 1l ° - 5 /—/Jr V..
I_ —_— _1 _— f
- _ : V.
‘/.‘+ J 4+ ‘I‘ ~ H+
in Vr.n:::::it C ™~
v, - R ey
Let us start from phase 1
T
f: _[ AQtot
-l _—
AQ - 2VinCin AQ - 2VinCin

AQ - (Vend _Vstart)cin = 2VinCin

Vi
|
Vin
-
Phase 1 again
: V. 1
=4V, ,C,, (one period) Ry=—"=
eq 4Cin fck
\ 4. C -~
I = — = 4VinCin fck ﬁ
T

P. Bruschi — Mixed Signal Design



A recently introduced chopper op-amp

ANALOG
DEVICES

Precision, Ultralow Noise, RRIO,
Zero-Drift Op Amp

ADA4528-1/ADA4528-2

FERTURES Very low offset voltage

I Low offset voltage: 2.5 pV maximum |

| Low offset voltage drift: 0.015 pV/°C maximum I

5.6 nV/VHzatf=1kHz, A,=+100

97 nVp-patf=0.1Hzto 10Hz, A, =+100
Open-loop gain: 130 dB minimum
CMRR: 135 dB minimum
PSRR: 130 dB minimum
Unity-gain crossover: 4 MHz
Gain bandwidth product: 3 MHz at A, = 100
-3 dB closed-loop bandwidth: 6.2 MHz
Single-supply operation: 2.2Vto 5.5V
Dual-supply operation: +1.1Vto +2.75V
Rail-to-rail input and output
Unity-gain stable

APPLICATIONS

Thermocouple/thermopile

Load cell and bridge transducers
Precision instrumentation
Electronic scales

Medical instrumentation
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Figure 3. Voltage Noise Density vs. Frequency

PIN CONNECTION DIAGRAMS

NOTES
1. NIC = NO INTERNAL CONNECTION.

Figure 1. ADA4528-1 Pin Configuration, 8-Lead M50P
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ADA4528-1/ADA4528-2

Ve =25V, Vi = Vo/2, T, = 25°C, unless otherwise specified.

Table 2.
N Ote . re I atlve |y h |g h b Ias curre ntS Parameter Symbol | TestConditions/Comments Min Typ Max Unit
-r . INPUT CHARACTERISTICS
for a CMOS a‘mpllfler eﬁ:eCt Of Offset Voltage Vs Vaw=0Vto 25V 03 25 pv
1Nl 1 I —40°C = T, = +125°C, MSOP package 4 v
Charge InjeCtIOI’] from the InpUt —40°C = T, = +125°C, LFCSP package 43 pv
switches Offset Voltage Drift AV BTS2 < T, < +125°C, MSOP package 0002 0015 | pvrcC
—40°C =T, < +125°C, e 0.018 uveC
Input Bias Current g \> 220 400 pA
—40°C = T, = +125°C 600 pA
Input Offset Current los 440 800 pA
—40°C =T, = +125°C 1 nA
. . . Input Voltage Range 0 25 v
Note: relatively low input resistance Common-Mode RejectionRatio | CMRR | Vg, =0V 025V 135 158 d8
. . . =40°C =T, =+125°C 116 dB
(effect of alternating Vin and —Vin Open-Loop Gain Ao | R=10k0V,=01Vt024V s
1 1 —-40°C=T,=+125°C 126 dB
across the InpUt CapaC|tance) M Ro=2kQ,Vo=0.1Vto24V 125 132 dB
M — —90°C =T, = +125°C 121 dB
ADA4528-2 R = =01Vto24V 122 132 dB
—40°C =T, =+125" 119 dB
Input Resistance
Differential Mode Ruom e kO
Common Mode — 1 G0
Input Capacitance
Differential Mode Coiom 15 pF
Common Mode Coirn 30 pF
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AD 4528 equivalent block diagram
(from AN-1114 application note of Analog Design)
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