Appendix A Microcontoller use in this research

MICROCHIP

dsPIC30F6010A/6015

dsPIC30F6010A/6015 Enhanced Flash
16-bit Digital Signal Controller (DSC)

Note: This data sheet summarizes features of this
group of dsPIC30F devices and is not intended fo be
a complete reference source. For more information
on the CPU, peripherals, register descriptions and
general device functionality, refer to the “dsPIC30F
Family Reference Manual™ (DST0046). For more
information on the device instruction set and pro-
gramming, refer to the “dsPIC30F33F Frogrammers
Reference Manual” (DST0157).

High-Performance Medified RISC CPU:

Modified Harvard architecture

C compiler optimized instruction set architeciure
with flexible Addressing modes

83 base insfructions

24-bit wide instructions, 16-hit wide data path

144 Kbytes on-chip Flash program space

(Instruction words)

& Khytes of on-chip data RAM

4 Khytes of nonvolatile data EEFROM

Up to 30 MIFPS operation:

- DC to 40 MHz external clock input

- 4 MHz-10 MHz oscillator input with
FLL acfive (dx, Bx, 16x)

- 7.37 MHz internal RC with PLL active
(4, 8x, 16x)

44 interrupt sources:

- b external interrupt sources

- B user selectable priorty levels for each
interrupt source

- 4 processor trap sources
16 x 16-hit working register array

DSP Engine Features:

Dwal data fetch
Accumulator write-back for DSP operations
Modulo and Bii-Reversed Addressing modes

« Twa, 40-bit wide accumulators with optional
saturation logic

« 17-bit x 17-hit single-cycle hardware fractionalf
integer multiplier

All DSP instructions single cycle
+16-hit single-cycle shift
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Peripheral Features:

+ High-current sinkfsource IO pins: 25 mA25 mA
« Timer module with programmable prescaler:

- Five 16-bit imersicounters; optionally pair
16-hit timers into 32-bit timer modules

+ 18-hit Capture input functions
+ 16-hit Compare/PWM output functions
+ 3-wire 5Pl modules {supports 4 Frame modes)

+ 2C™ module supports Multi-Master/Slave mode
and 7-hit10-bit addressing

+ 2 UART modules with FIFO Buffers
v 2 CAN modules, 2.0B compliant (dsPIC306010A)
« 1 CAN module, 2.0B compliant (dsPIC306015)

Motor Control PWM Module Features:

+ B PWNM output channels:

- Complementary or Independent Cutput
mades

- Edge and Center-Aligned modes
+ 4 duty cycle generatars
+ Dedicated time base
+ Programmable output polarity
+ Dead-Time control for Complementary mode
+ Manual output control
« Trigger for A/D conversions

Quadrature Encoder Interface Module
Features:

+ Phase A, Phase B and Index Pulss input
+ 18-hit up/down position counter

» Count direction status

+ Position Measurement (x2 and x4) mode

* Programmable digital noise filters on inpuis

+ Alernate 16-bit Timer/Counter mode

+ Interrupt on position counter rolloverfunderflow



dsPIC30F6010A/6015

Analog Features:

« 10-bit Analog-to-Digital Converter (ADC) with
4 S/H Inputs:
- 1 Msps conversion rate
- 16 input channels
- Conversion available during Sleep and Idle
« Programmahble Brown-out Reset

Special Microcontroller Features:

* Enhanced Flash program memory:
- 10,000 erase/wnte cycle (min.) for
industrial temperature range, 100K (typical)
« Data EEPROM memory:
- 100,000 eraseiwrite cycle (min.) for
industrial temperature range, 1M (typical)
+ Self-reprogrammakle under software control

* Power-on Reset (FOR), Power-up Timer (PWRET)
and Cscillator Start-up Timer (OS5T)

Flexible Watchdog Timer (WDT) with on-chip,
low-power RC oscillator for reliable operation

Fail-3afe Clock Monitor operation detects clock
failure and switches to on-chip, low-power RC
oscillator

Programmable code protection

In-Circuit Serial Programming™ (ICSP™)
Selectable Power Management modes

- Sleep, Idle and Alternate Clock modes

CMOS Technology:

» Low-power, high-speed Flash technology

* Wide operating voltage range (2.5V to 5.5Y)
* |ndustrial and Extended temperature ranges
« Low-power consumgption

dsPIC30F Motor Control and Power Conversion Family”

Device | ins | e Byt | SFAM | EEPROM| Timer Imput G| Congro| A0 1051 | Quod | |2 7, | 2
Instructions PWM PWM = =
d=PIC30F2010 | 28 12K74K 512 1024 3 4 2 6 ch & ch Yes (1|11 ([—
dsPIC30F3010 | 23 24KS8H 1024 1024 3 4 2 6 ch & ch Yes (1|11 [—
d=PIC30F4012 | 23 48K EK 2048 1024 5 4 2 6 ch & ch Yes [ 1|1 [1]1
dsPICI0F201 | 40¢ 24R8H 1024 1024 3 4 4 G ch 9 ch Yes [ 2|11 [—
44

dsPIC20F4011 444}4." 48K EK 2048 1024 5 4 4 6 ch 9 ch Yes [ 2|11 ]1
dsPIC30F3015 | 64 BERIZ2K 2048 1024 3 4 4 g ch 16 ch Yes (1|2 1]1
dsPIC30F5016 a0 BERIZ22K 2048 1024 5 4 4 g ch 16 ch Yes (1|2 1]1
dsPIC30FE0104 | 30 144K048K | 8192 4096 3 8 g dch 18 ch Yes [ 2| 2|12
dsPIC30FED1S | 64 144K48K | 8192 40496 3 8 8 3 ch 18 ch Ves | 21211

* This table provides a summary of the dsPIC30F peripheral features. Other available devices in the dsPIC30F Motor Control and

Power Conversion Family are showmn for feature comparison.
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80-Pin TQFP
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Appendix B VSG Schematics diagram and PCB designed
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Figure AB-2 A Microcontroller dsPIC30F6010a controller PCB
101



wiwvnl jeJzolresuod

p £10S939 13 veuo q

Figure AB-4 IGBT power part PCB
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Figure ABS-6 Overall system of VSG testing EUT
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