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Test 2

 NMOS Configuration
* MOSFET:
— STPENM60
e (Calculated Capacitance Values:
— 50pF, 100pF, 150pF, 200pF
 Max Voltage:
— 2500V
* Changes:

— Replaced diodes with 10k Resistors

— Used Cgs and Cgd values according to datasheet instead of
behavior model
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Test 2 — Calculations

Cgs  =440pF vd =500V
Cgd =10 pF Vgs =20V
Av =25

C'gs = Cgs + Av * Cgd

= 440 pF + 25 * 10 pF

= 690 pF
Vgs =Vd *C2/(C2+C'gs) Solve for C2
C2 =[(Vgs / vd) * C'gs] / [1 —(Vgs / Vd)]

= [(20 / 500) * 690p] / [1 - (20 / 500)]

= 28.75 pF

To ensure the MIOSFETs turn on, increase C2 to 50 pF
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Test 2 — Simulation & Values
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Test 2 — Chip

 Use same board as Test 1 Chip

* As aresult, axial lead resistors and a radial lead capacitor were used to fit the
previous spots
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Test 2 — Setup
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Test 2 — Sample 1 Results

¢ oy 4 il Trigd M Pos: 36.00ns TR
* Vin=500V
e Switching =400V, or 80.0%

Voltage Across (Difference):
. |V|1:465V(-45)  '
.« M2:343V (-122) | " |

|||||||||||

. M3: 236V (-107) it
e M4:140V (-96)
* MS 49 V (_91) Ky S W Trig'd M Pos;: 336.0ns

e The waveform oscillates only from
when switching to the high voltage

* The oscillation may be cause by the
extra length from the lead resistors
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Test 2 — Sample 2 Results

Tek B I il Trigd M Pos: 99.00ns TR
e Vin=752V
* Switching =560V, or 74.5% B
* Voltage Across (Difference):
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+ M2:515V (-185) e S A
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* M3:356V(-159)
« M4: 216V (-140)

e M5: 82V (-134)

* The results follow suit of the
previous sample

0 T'ri’d M Pos: 400,0ns

* The initial difference between
Vin and M1 are larger than the

last test ;
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Test 2 — Sample 3 Results
s i

b fill Trig'd M Pos: 93.00ns

 Vin=1.001kV
* Switching =660V, 65.5%
* Voltage Across (Difference):
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e M4:292V (-186)
e M5:115V (-177)
* As with the last test, the ‘,

switching voltage got worse, .

but at a faster rate for this test E T e
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Test 2 — Conclusion

 QOverall, resistors worked better than the diodes

* As mentioned, the additional length from the
lead resistors caused a delay substantial enough
to distort the wave

* The problem will be fixed by fabricating a new
board with pads for resistors instead of diodes
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