DNA Sequencer

REACHING THE THEORETICAL

NOISE FLOOR

Presco was challenged to capture ultra-faint
hydrogen ion signals generated during DNA
nucleotide incorporation. The problem was high
bandwidth (1 GHz x 16 bit aggregate sample rate)
and a noise floor very near the theoretical limit. An
unusual factor was that the long observation time
of this experiment stressed 1/f noise performance
in addition to the usual thermal noise limits.

Prototype circuitry was developed and tested in
an astonishing four months.

Requirements
e Custom ASIC Chip Reader

e 3 Millions Simultaneous
Experiments

e 32-Channels @ 50MHZ
- Inconsistent DC Offset

e Ultra-low Noise Floor

e Fluidics Control

Extraordinary low-noise performance and speed to
market were two factors that helped our client get

acquired for $750M shortly after product introduction.

Implementation

e Electronic and Firmware
Development

* 640Msps by 16-bit ADC
* 1uV Noise Floor

e FPGA-Based Lossless Data
Compression

* PowerQUICC Il Processor with
DDR

¢ Linux Operating System
e Custom Device Drivers
e Gigabit Ethernet

® Touchscreen
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