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1 O 0 ;_ amplitude = 400pA, pulse width = 1us

= CMOS integration reduces the overall capacitance of the readout which
reduces the overall noise and thus allows detecting of fast and/or small
nanopore events.

Abstract Measured ASIC Performance
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= The current readout circuit is configurable for different current ranges and

bandwidths and optimized for noise suppression. The circuit is divided into 10°
four ampllfler Stages P: transistor-based current amplifier 5 R R ShEs SRS
TIA: Trans-Impedance Amplifier 107 5 R . ; R .
. . ] _ . _ INV-Amp: Inverting amplifier | | | 10 10 10 10 10 10 10
= Noise reduction techniques achieve a total integrated noise of only Sing-{o-DI: single-ended o fuly diferental converson frequency (Hz)
18 pAgys in @ bandwidth of 1 MHz. (a) (b)

Figure 4: Measured ASIC Performance. (a) ASIC micrograph. (b) Input referred noise
power spectrum density PSD of readout circuit.

= The ASIC was implemented in a 350 nm standard CMOS technology.
= The ASIC consists of five channels. Four of them are used as a MECA.
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Circuit diagram, components and Assembly and Packaging
specifications of the readout circuit M T e ——
* The current amplifier (yellow) amplifies ??i;—
. nput rererrea voitage noise ) .
the current 100 times. @IMHZ ("VAHz)
e . . Supply Voltage (V) +165 165 +1.69
- he ampllfled Current IS Converted |nt0 a Input capacitance amplifier(fF) 750 1600 1440
voltage by an integrated transimpedance puofset tax (mv) 22 11 M i B
amp”ﬁer (red)_ Gain BW (MH2) 73 127 A2 L
- £ Phase Margin (deg) 76* 78** 90** (a)
= The ou.tput o_f the TIA S further amplified i (6D R e
by the |nvert|ng amp“ﬂer (gl’een) Maximum input CM (mV) 450 700 160
= A fully differential output voltage (blue) is MmmummputGMimy) 7107659 -160 Figure 6: Assembly and Packaging:
- Supply current (mA) L - (a) ASIC is bonded on ASIC-PCB
generated tO redUCe the |nﬂuence Of *: at load capacitance of 50pF and feedback factor of 1/7 4 - .
t I f . t rf **: at load capacitane of 10pF and feedback factor of 1 (b) Bond wires covered with Epoxy
exiernal sources or interterence. Table 1.Summary of OP-Amps and a seal rubber ring is added
specifications. (c) Bath electrode is attached

(d) ASIC PCB is then inserted into an
Evaluation PCB.
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