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dsPIC33 DSC Evolution

Increasing Performance and Integration with each generation

dsPIC33F dsPIC33E dsPIC33C dsPIC33»
¢ 40 MHz * 70 MHz ¢ 100 MHz
« Single core * Single core  Single/dual cores
¢ Flexible PWMs * Improved PWMs « Improved PWMs
* Multiple S/H 10-bit ADC * 12-bit ADC * 3.5 Msps ADCs
e 16— 256 KB Flash ¢ Integrated Op-Amps * Integrated PGAs
® 32-512 KB Flash * Functional safety
¢ 5x5 mm package * 4x4 mm package
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https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/dspic-dscs
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Data Memory
(RAM)
32K x 16 bit

DSP: dual access
MCU: single access

Instruction
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* < Memory
4M x 24 bit
MCU 23-bit PC
ALU Control Linear
Address Path DSP Data Path

MCU/DSP Data Path Program Data/Control Path
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. Cycle count . Number of |Execution Time

Function ) Conditions*
equation cycles @ 100 MIPS

Complex FFT** - N=128 8485 84.84ps
Complex FFT** N=256 19055 190.56ps
Complex FFT** N=512 42361 (423.61ps
Single Tap FIR - - 1 9.9 ns
Block FIR 53+N{4+M) N=32,M=32 1205 12.06ps
Block FIR Lattice A41+N({4+7M) N=32, M=32 7337 73.38ps
Block lIR Canonic 36+N(8+75) N=32,5=4 1188 11.88ps
Block IR Lattice 46+N(16+7M) N=32, M=8 2350 23.49us
Matrix Add 20+3(C*R) C=8R=8 212 (21ps
Matrix Transpose 16+C(6+3(R-1)) |C=8,R=8 232 2.31ps
Vector Dot Product  |17+3N N=32 113 1.14ps
Vector Max 19+7(N-2) N=32 229 2.28us
Vector Multiply 17+4N N=32 145 1.44ps
Vector Power 16+2N N=32 80 0.81ps
PID Loop Core - - 7 69.3 ns
*C= #columns, N=# samples M=Htaps, S=#sections, R=8rows
**Complex FFT routine inherently prevents overflow
leyele = 10 nanoseconds @ 100 MIPS
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Main
DEFAULT
B IPL=3 IPL=3 IPL=3
1IF (IFS0ID = 17 | Timert Intermupt | ——__ Timer1 Internupt Timer1 Internupt
CTXT1 T CTXT1 CTXT1
v
PL=4 IPL=4 IPL=4
ADCAN1 Interrupt| ADCAN1IF (IFSB[15)) = 1; |ADCANA Intermupt| ——————___ ADCAN1 Interrupt
CTXT2 CTXT2 \ CTXT2
v
IPL=5 IPL=5 IPL=5
PWM1 Interrupt PWM1 Interrupt | Py1IF (IFSS[14]) = 1; | PWMA Intermupt
Default Default CTXT2
Active Register Set: CTXT1 Acfive Register Set: CTXT2 Active Register Set: CTXT2
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https://www.microchip.com/en-us/solutions/technologies/power-conversion/full-digital-power
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https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/dspic-dscs/applications/sensor-interfacing
https://www.microchip.com/en-us/solutions/technologies/functional-safety
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https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/dspic-dscs/embedded-security-solutions
https://www.microchip.com/en-us/solutions/motor-control-and-drive/motorbench-development-suite
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