Sophia lze-lyamu

Oscilloscope Input Stage and PCB

University of Toronto, MIE346 (Analog and Digital Electronics for Mechatronics) - Two-person team, Feb to Mar 2023

Analog design PCB layout

Designed and laid out the analog front-end of an entry-level oscilloscope probe.

This two-part assignment designed the analog input stage of an oscilloscope: it takes a probe input swinging from -15V to
+15V and shifts and amplifies it to a 0 to 5V output, with selectable 1X/10X attenuation and AC/DC coupling. The first part
compared three op-amp architectures and verified the chosen design by simulation; the second turned it into a
manufacturable printed circuit board.
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EAGLE PCB top component layer.

CKN10927-ND.

Component bill of materials.

PCB bottom routing layer.

Analog design

Three candidate block architectures were compared (a resistive divider with follower, and summing versus differential
amplifiers). The final design used a TLO84 quad op-amp topology with an input noise filter and a DC-blocking capacitor,
verified by transient simulation across the 1X/10X and AC/DC modes.

From schematic to board

The chosen schematic was captured in EAGLE and laid out as a through-hole PCB with top and bottom copper, a full bill of
materials, and exported Gerber files ready for fabrication.

e D. Alciatore, Introduction to Mechatronics and Measurement Systems (course text).
e Pico Technology, "Oscilloscope AC Coupling" knowledge base.
e Texas Instruments, TLO84 quad operational amplifier datasheet.



