EE 14 Homework 2
Due on Gradescope, Wednesday February 11 at 1:30pm

This homework will give you a little more practice with configuring a timer/PWM module, and give you a
chance to investigate the range of timer/PWM implementations available in real chips.

Part 1: Register calculations

For these problems, assume that both the prescaler, counter, and compare registers are all 16 bits, and that
the PWM output value is 1 while the counter is < the compare value. Note that all of these assumptions
are dependent on the particular microcontroller, timer, and configuration.

If the input clock runs at 4 MHz, calculate values to achieve the specified waveform (frequency and duty
cycle) as precisely as possible. If it is not possible to exactly match the specified value, briefly explain how
you know, and give a “close-enough” solution.

(a) Produce a wave at 8kHz with a duty cycle of 10%. (This was the example from class.)

(b) Produce a wave at 120 Hz with a duty cycle of 50%.

(¢) Produce a wave at 2 Hz with a duty cycle of 50%.
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(d) Produce a wave at 10.24000 Hz with a duty cycle of 90%.

(e) Produce a wave at 1 MHz with a duty cycle of 20%.

(f) Produce a pulse with an on-time of 260 us at 1 Hz. You'll need to pick the prescalar carefully.
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Part 2: Exploring timers

Pick at least one of the microcontrollers from each of the three groups below. For each one, look up its
datasheet or reference manual, and fill in the table about its timer and PWM capabilities on the next page.

Group 1 Group 2 Group 3
e Microchip ATtiny85 e Microchip PIC18F57Q84 o TI F29HK59TU-Q1
e Microchip AVR16EB14 e Renesas RA4M1 e NXP MKV56F1IMOVLL24
e ST STMSL101F1 e Microchip ATMega2560
e Renesas RSF10Y17ASP e TT MSP430F6768
o TI MSP430G2210 e SiLabs
e SiLabs EFMSBB50F16G- EFM32GG12B510F1024GL112
QFN12 e Espressif ESP32-C3

e Nordic Semi nRF52840
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Choice

Clock frequency

SRAM size

Flash size

Number of pins

Number of timers

How many bits are
the timer counters?

How many bits are
the prescalars?

Which (or how
many) pins are
PWDM-capable?

What observations or questions do you have after this exercise?



