Pic Servo PWM Frequency – 19.531 KHz

Motor Poles – 4

Motor Commutation Steps per revolution – 24

Lead Screw Pitch  - .083 in

Gear Ratio – 5.8:1

Linear Speed  - 1 in/sec

Motor Speed – 12.048 rps*5.8 = 69.9 rps or ~70 rps/4193rpm

Commutation Frequency is 70rps*24 steps/rev = 1680 Hz

L6234

Conditions – Tj = 25C, Vs = 32V, Fsw = 19.5KHz, Id = .5A (avg)

Iq = 6mA * 1.2 = 7.2mA

Rds = .3 ohm

Itotal = .0072A

E = .5A*29V/.5072A*32V = 14.5W/16.2W = 89.5%

Generic NFET Half Bridge

A PWM frequency of 19.531 KHz means that every PWM cycle (every 51.2 usecs) two FETs must be turned off, and two FETs must be turned on.  For IRFR2307Zpbf, we have following:

Rds - 16mOhm

Qg – 50nC

Assume that transistors must be switched in 1 usec

200nC/1usec = 200x10^-9/1x10^-6 = .2A = 200mA

200mA/FET * 4 FETs = 800mA

duty cycle for switching FETs = 1usec/51.2usec = 1.9% = .019

800mA * .019 duty cycle = 15.63mA

switching power = 32V * .01563A = .5W

Quiescent current for half-bridge driver chips = 1mA/chip (IRS2109) * 3 drivers = 3mA

18.63mA * 10V = .19W

If we assume a switching supply (90% efficiency)for half-bridge drivers, then power for switching fets is .19W/.90 = .22W

E = .5A*31.98V/(.5A^2*.032ohm + .22W) = 15.99W/16.228W = 96.7%

