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MOSFET Chopper Circuit
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U1

AD555
U2

TC4420

+

C6

10 uF, 20V

C4

0.1 uF, 50V

C2

0.1 uF, 50V

C3

0.033 uF, 50V

5%  film

C1

63 uf, 50V

+

C5

0.1 uF, 50V

R1

1.00KΩ 1%

R2

499Ω 1%

High

Low

Q1

IRFP4410

P1: +12V

P2: Gnd

X1

X2

S

G

D

R3

4.7K, 5%SW1

open: DC

closed: pulse

Shown R1, R2 and C3 values give 20.2 Khz rep rate with 76% duty cycle

MOSFET

gate driver
Precision

timer

97 amp, 100V

9 mΩ max on resistance
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THEATER

λ

1. Set DC P/S to 15V and SW1 to “DC” state

2. Measure ISHUNT-DC, VPS, and VHEATER_DC, repeat for P/S set to 20V as a means of checking reproducibility or results.

3. The voltage difference between VPS, and VHEATER_DC divided by ISHUNT_DC yields the cabling + shunt + MOSFET resistance

4. RSHUNT + RCABLING + RSWITCH = .03439 Ω

5. With SW1 in the “DC“ state set VPS to 10, 15, … 35V 

6. For each voltage reading record THEATER, ISHUNT-DC, and VPS

7. Compute and graph RHEATER vs. THEATER this will give a curve that permits one to determine RHEATER during pulsed operation 

based only on temperature. Neither pulsed voltage nor current are easily measured, however, the chopper duty cycle can 

be accurately measured with a digital scope

8. This analysis assumes that the heater can be treated as a resistive load (Heater L/R time constant is <<  “on” pulse width).

High Low

Calculating Chopped DC Power



RHTR vs. THEATER
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Excel Polynomial curve fit

gives erroneous results!

Excel curve fitting app generates erroneous results, so read Y-value off graph manually

Extrapolated curve



Heater Power vs. ΔTAIR Plot: Inert Capsule
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IDC = VPS/(RCABLING RSWITCH + RSHUNT + RHEATER) where RHEATER is read off previous graph

PHEATER = IDC
2 * RHEATER * Duty Cycle

Power calculated via above method is slightly higher than taking Duty Cycle * VHEATER-DC * ISHUNT-DC. This is due to 

the slightly lower RHEATER value when applying chopped DC, as opposed to pure DC

Duty cycle = 0.76

RCABLING = 0.3439Ω

VPS = 10.00V, 15.00V … 35.00V

Yields a linear plot over entire range of interest for temperature and power.

y = 0.0668x - 0.3918
R² = 0.9997
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Comparison of Inert vs. Loaded Capsules
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