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Shape exploration electrodes

def pip(x, y, pts):
    inside = False
    for i in range(len(pts) - 1):
        x1, y1 = pts[i].x, pts[i].y
        x2, y2 = pts[i+1].x, pts[i+1].y
        if (y1 > y) != (y2 > y):
            xin = (x2 - x1) * (y - y1) / ( 
(y2 - y1) + 1e-9 ) + x1
            if x < xin:
                inside = not inside
    return inside

for gi in shape_fp.GraphicalItems():
    if gi.GetLayer() == pcbnew.F_Cu:
        try:
            ps = gi.GetPolyShape()
            for i in range(ps.Outline-
Count()):
                ...
                loops.append(pts)



# 2a) Place vias (must be ≥border from any edge)
        placed = 0
        y = ymin; row = 0
        while y <= ymax:
            xoff = 0 if (row % 2) == 0 else pitch/2
            x = xmin + xoff
            while x <= xmax:
                if pip(x, y, pts):
                    dmin = min(
                        seg_dist(x, y, pts[i].x, pts[i].y, pts[i+1].x, pts[i+1].y)
                        for i in range(len(pts)-1)
                    )
                    if dmin >= border:
                        via = tp_tpl.Duplicate()
                        via.SetPosition(pcbnew.VECTOR2I(int(x), int(y)))
                        # **Only** override net; leave pad layer set alone!
                        for pad in via.Pads():
                            pad.SetNetCode(netcode)
                        board.Add(via)
                        placed += 1
                        total_vias += 1
                x += pitch
            y += dy; row += 1

        print(f"• Loop {idx+1}→{netname}: placed {placed} vias")

def seg_dist(x, y, x1, y1, x2, y2):
    dx, dy = x2 - x1, y2 - y1
    if dx == 0 and dy == 0:
        return math.hypot(x - x1, y - y1)
    t = ((x - x1)*dx + (y - y1)*dy) / 
(dx*dx + dy*dy)
    t = max(0, min(1, t))
    px, py = x1 + t*dx, y1 + t*dy
    return math.hypot(x - px, y - py)



  # 2b) Create the F.Cu zone (outline 
only; you’ll press B to fill)
        zone = pcbnew.ZONE(board)
        zone.SetLayer(pcbnew.F_Cu)
        zone.SetNetCode(netcode)
        zone.SetIsFilled(True)
        zone.SetPadConnection(pcbnew.-
ZONE_CONNECTION_FULL)
        zone.SetLocalClearance(0)

        chain = pcb-
new.SHAPE_LINE_CHAIN()
        for p in pts:
            chain.Append(p)
        zone.Outline().AddOut-
line(chain)
        board.Add(zone)



# Build list of net names: 
["/S1","/S2",…]
NET_NAMES = [f"/S{i+1}" for i in 
range(MAX_NETS)]

exec(open(r'C:\Users\tessa\OneDrive\Documents\ID thesis\first 
PCB\Scripts\script.py').read())
• Loop 1→/S1: placed 1015 vias
• Loop 2→/S2: placed 792 vias
• Loop 3→/S3: placed 548 vias
• Loop 4→/S4: placed 329 vias
• Loop 5→/S5: placed 130 vias

� Done. 2814 vias placed; zones created—press B to fill.�



# === USER CONFIGURATION ===
SHAPE_FP_NAME = "W3"     # footprint containing multiple copper loops
TP_FP_NAME    = "TP 0.15mm"   # your through-hole testpoint footprint
MAX_NETS      = 16            # supports nets /S1 … /S12
BORDER_MM     = 0.3           # required copper annulus width
PITCH_MM      = 0.55          # hex‐grid pitch for vias

Minimum via hole size (flex PCB)             | 0.15 mm   |
Minimum via pad size (flex PCB)              | 0.35 mm   |
Minimum annular ring                         | 0.10 mm   |
Minimum hole-to-hole clearance (same net)    | 0.13 mm   |
Required copper clearance between testpoints | ≥ 0.20 mm |

minimum pitch = 0.35 mm (pad diameter) + 0.2 mm (required clearance)
= 0.55 mm
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