Open-Drain Schmitt Trigger with Programmable Low Level
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Circuit equations for high output voltage case
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Circuit equations for low output voltage case
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Solve For Normalized Resistance Values
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Solving for R5 in terms of specification parameters did not prove workable. The expression was to large to display.
I will instead compute R5 using a formula expressed in terms of other resistance values.



Explicit Formula for R5

R5(VH-Vrhy - Vut VL Vou) = | Rz < R2(Vl. Vu) . VTup Vi Vol )
R3 < R3(Vy . Vruy . Vut - Vi Vo)
Rq < R4(Vy . Ve Vut Vi Vo)
R2'R3-V) + R3-Rq-V) - Ry'R3-Vg ~ R3-Rg-VgL + Ry'R3-Rgq-V) — Ry-R3-Rq-Vg

Worked Example

Vv 10 v 8 0.8 V 4—0.4v 4+ 0.4 v 2 v (%]

cc= H=g =98 Vry; = TH = L=yg oL=y
Vee 7 vee T vee Vee Vec

|‘1 =1

r = R2(Vy, Vryy . Vs Vi VoL ) = - 625000

|‘3 = R3(VH , VTH,L ’VTHT , VL’ VOL) =1.388889

r4:= R4(Vy, Vry) . Voup - VL. VoL ) = 2- 500000

Fg = RS(VH ’VTHl ’VTHT ’VL’VOL) =0.3125
Unnormalized Values

R1 = 10K

Rz = r2R1 =6.25-kQ

R3 = r3R1 = 13.88889- K2

R4 = r4-R1 = 25.000000- k2

R5 = r5R1 = 3.125-KQ
VH = VH'VCC =8

LTSpice Simulation of Real Comparator
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