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Top Solder Paste

Not specified

Green

0 mm

0.02

Edge clearance:
þÿ "Copper: 0.6 mm (humidity), at break-out tabs: 1.5 mm
þÿ "Parts: 3 mm, 1 mm with edge rails (line transport de-panelization, pick & place)
þÿ "Test points: 2.5 mm
þÿ "Fiducials: 4 mm

Edge clearance for assembly:
þÿ "1.5 mm distance from mounting hole screw head area to control board edge (assembly).

PTH:
þÿ "FR-4: þÿ�Øþÿ"e�0�.�2mm, distance: 0.5 mm (= 0.7 mm center/center)

NPTH:
þÿ "FR-4: þÿ�Øþÿ"e�0�.�6mm, distance: 0.5 mm (= 1.1 mm center/center)
þÿ "Al, 1 layer: þÿ�Øþÿ"e�1mm, distance: 0.5 mm (= 1.5 mm center/center)

Depanelization:
þÿ "Board edge mill: þÿ�Ø2 mm
þÿ "Edge rail: þÿ"e�5mm (incl. milling, if break-away tabs are used)
þÿ "Break-away tab width: þÿ"e�2mm
þÿ "Mouse bite: see NPTH

Isolation:
þÿ "Int. & ext. layers þÿ"d�3�0V: 0.2 mm (manufacturability, IPC2221: 0.1 mm)
þÿ "Int. layers þÿ"d�1�0�0V: 0.2 mm (manufacturability, IPC2221: 0.1 mm)
þÿ "Ext. layers þÿ"d�1�0�0V: 0.6 mm (altitude þÿ"d�3km MSL)
þÿ "Ext. layers. 1.8 mm clearance from mounting hole screw head area (IEC 60664-1: OVC III, 100 V, PD2, mat. IIIa, alt. 3 km).
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All dimensions in millimetres.
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Version number: X.Y.ZRevision history

0.2.1 (2025-07-30)
þÿ "Bump to KiCad 9
þÿ "Cleaned up F.Bat/B.Fab layers

0.2.0 (2024-01-12)
þÿ "Supply

þÿ%æCorrected erroneous schematic symbol for 750315125 (T1): pin þÿ�2!’�3and pin þÿ�4!’�5as well as the layout implications.
þÿ%æSwap T1 pins 10/7 (connect pin 10 to pos. rectifying diode (D3) and pin 7 to neg. rectifying diode (D4))
þÿ%æCorrected footprint numbering of T2 (750313734) (no electrical change if previously mounted þÿ�1�8�0�°rotated)
þÿ%æAdd þÿ�6�.�8�©resistor in parallel to D9/D22 to enable control of cell voltage

(lowers voltage difference between GNDA/Bat- without being connected BMS on J15).
þÿ%æLowered R_{FB}(R6) to þÿ�3�3�0�k�©to adjust max. supply output voltage þÿ"d5.8V.
þÿ%æReplaced MIC5205-5.0YM5 (U8) with TPS7A2450DBVR (stable with ceramic capacitors); removed C37.
þÿ%æAdded testpoint (TP117) to +5VA net

þÿ "Controller
þÿ%æReplaced V_{Iso}trace towards the RPi Pico by much wider zone on bottom layer.

þÿ "DACs
þÿ%æReference bypass capacitors (C2, C3, C5, C7, C9, C11) increased from 100nF þÿ!’220nF (CGA2B3X7R1E224K050??)
þÿ%æSupply bypass capacitors (C1, C4, C6, C8, C10, C12) increased from 100n þÿ!’þÿ�1�µ�F(GCM188R71C105KA64?)

þÿ "Temperature outputs
þÿ%æAdded 100pF in parallel to existing compensation (against potentially very low capacitive load, 1..10nF).

þÿ "Current outputs
þÿ%æAdded 470pF in parallel to existing compensation (against oscillation with low differential capacitive load, 10..100nF).

þÿ "Fan
þÿ%æRemoved MCP23S08 (U13) (its SPI modes 0/3 incompatible with DAC's/ADC's SPI modes)
þÿ%æConnected SPI isolator (U12) pin 11 to MUX (U23) pin 1 (~{CS3_{Iso}}þÿ!’ADC_{IsoInSel})
þÿ%æAdded digital isolator ISO6731FDWR (2/1 IOs) to control the fan output

(Fan_{EnIso}þÿ!’U14-20 (GP15), Fan_{ModeIso}þÿ!’U14-19 (GP14), Fan_{PGIso}þÿ!’U14-17 (GP13)); Removed R35.
þÿ%æAdded ZXTR2005P5 (fan isolator logic supply from Bat+/Bat-).
þÿ%æAdded gate voltage slope limiter (C37, R139, R39, D23) for Q1A (GCM188R71C105KA64D); Changed R29 to 1M.
þÿ%æAdded þÿ�1�0�0�µ�Fcapacitor to output (reduces voltage spikes due to BLDC-switching).

þÿ "Moved EEPROM (U24) to the right of the RPi Pico.
þÿ "Small layout optimizations
þÿ "Updated manufacturability/DFM info
þÿ "Corrected typos

0.1.1 (2023-10-01)
þÿ "Replaced J15 with B16B-PH-SM4-TB (part availabilty)
þÿ "Correction in custom rule

0.1.0 (2023-09-29)
þÿ "First feature complete revision

X+1: Changes on interfaces, downwards compatibility is not ensured, changes on provisions
Y+1: Changes without impact on interfaces, downwards compatibility is ensured, improvements
Z+1: Formal changes, spelling mistakes, corrections
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