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Introduction:
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An inverter is a power electronics device used to convert DC power to Gaten, [ conveer [ contol |
AC power. Our group designed a three-phase inverter to converta 12 V - J 1B » Jin H ] ) o J )
DC signal from a series combination of batteries to a 12 Vg line-to- l T soy J] "ﬂww AT (M) ﬂrhﬂ et ”[L
line, 60 Hz AC signal for three phases when attached to a delta e ' | I
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connected, purely resistive load of 18 W. The 18 W load Is comprised of

three 6 W incandescent lightbulbs. For proof of concept, we use one o Tt e
oscilloscope to display thge PWM signalg used to drivepthe electronics and Figure 1: Block Diagram for our design Figure 2: Simulated current from boost converter

another oscilloscope to display the sinusoidal waveforms across the load.

Components and Design:

Boost Two bV
Converter Batteries

MCU PWM signal generation: FRDM-KL25Z microcontroller PWM — "8V

timer m 25K2713

Half H-Bridge Controller: LT1160 Half H-Bridge n-channel MOSFET T HUE SOV

driver, two 1 uF 50 V ceramic capacitors, and a 1N4002 diode (1 per = Eﬁ‘i’w

i e 1T
Half H-Bridge: six 25K2713-ND power MOSFETS (2 per phase) e

Filter: 3 series connected 10 mH toroidal power inductors and 3 delta ~ Non-inverted PWM

connected 100 uF 50 V electrolytic capacitors el :I:T:T:T:TIT INTOP  BGATEDR

Feedback control: A to B phase bridge rectifier circuit with voltage | l.l £ % FH} INBOTTOM B GATE FB 25K2713

divider PGND
Boost Converter: KNARCO DC 12 V step up to 24 V Regulator
Load: 18 W, delta connected load of three 6 W incandescent lightbulbs

Electrical Battery: Series combination of 6 V batteries il i , ? ”
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(both PWMs from O to +3.3 V) @ LCFilter L-L Output (sine wave alternating between +12 V., 60 Hz)

*Filter and load attached®
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Testing: ALELLMLELAERRY
M C U PWM Ve I |fy| ng phase Sh IftS and pe “Ods Of th ree p haSGS V|a @ Half-Bridge L-N Output (u f:ll::aﬁSE PWI:! Iﬁigga;ﬁa;tel:ngf ng between 0 and +24 V) o Half-Bridge L-L Dutpu‘i {up?_:ialed P:u;M Zignal alitlijTating between 124 V)
OSCiIIOSCOpe o Ther anda 104 cne Mo tilter and load attache
Half H-Brldge Verlfylng phase Shlﬂ:s and perIOdS Of three phases via Flgure 3 Slngle phase for our deSIQn ) :T{,p|lc1|u|mstleps e e ez | o R | o - | o ——
oscilloscope
Filter: Ve“fyl N g the FFT of the o UtpUt close |y resembles the FFT of a . _ _________________________________________________________________________________________________________________________ _______________________________________________________________________________________________________________________________________ _
60 Hz sinusoid : z
Feedback control: A to B phase bridge rectifier circuit with voltage
divider - _ _________________________________________________________________________________________________________________________ _____________________________
Boost Converter: \er |fy| ng the boost converter could pro duce and C ONncC I LUSION. y _ _________________________________________________________________________________________________________________________ _____________________________

maintain a 24 V, 1 A output from the 12 V input for the PWM
Electrical Battery: Verifying the batteries could supply the

Future Work:

The following are ideas to further improve the Three-Phase DC-AC
Inverter:
* Debugging PCB to allow for the design to be placed into the enclosure

Our DC to 3-phase inverter met a handful of different specifications. The || S R
inverter input is 12 VV DC from a series combination of batteries. We will |
use a microcontroller to generate PWM signals, both inverted and _
noninverted, for each phase. The noninverted and inverted PWM signals JI§ _ ......................................................................................................................... .............................
are then sent into an LT1160 IC chip that controls the switching of n-

channel power MOSFETSs. A boost converter will connect the batteries to
the “logic 1” side of the Half-H bridge to essentially scale up the _ _:
PWM signal from the microcontroller to the necessary peak voltage. This | I N T .

* Replace the boost converter to be feedback friendly while also
providing enough power
* [mplementing feedback control design

signal Is then sent Into a filter to smooth out the signal so that we may

Figure 4: Filter Frequency Response measured on AD2
obtain a 12 Vs, 60 Hz AC output. FIGUTe 2. . y P
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