Lectures 17: Project 2 Hints

 Interrupts in our board
 Interrupt configurations for project 2

= Project 2 discussion

Reading assignment

* Reference manual
— Sections B.5, B.6 B7
—3ections 12,26, 1239, 124
= Textbook
— Chapter 5

Interrupt controller on our board
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Interrupts for Project 2

* Qur job for project 2 is relatively easier.

* Since we only use the change notice interrupt,
we do not have to dealing with multiple
interrupts or nested interrupts...

* 50 what we need are two things:

1. Configure I/0 pins and interrupt settings
2. Write the corresponding ISR




Change Notification (CN) pins

* Generate interrupt requests to the CPU upon a change of
state on CN pins (input).

* Pin are sampled on every internal system clock cycle,
SYSCLE.

* Pin values compared with the values sampled during the
last read operation of the designated PORT register. Any
miismatch will cause a “interrupt-on-change" signal.

* Each CN pin has a pull up connected to it. The pull ups
act as a current source that is connected to the pin, and
eliminate the need for extarnal resistors when push
button or keypad devices are connectad.

How to configure CN pins?

Configure CM pins through 3 control registers
* CMNCODN: CN Control Register <bit 15=
— 1 =CN Maodule is 2nabled, 0 = disabled
* CNEN: CN Imterrupt Enable Register <bit 21-(
— [f a part pin is configured as an input [corresponding TRISx bit=1)
* 1=Portpin mput change notice enailed, 0= disabled
— [f a part pin is confizured as an gutput, CNENx bits have na =fect.
* CNPUE: CN Pull-up Enable Register <bit 21-(=
— [|f 3 part pin is configured as an nput [corresponding TRISx bit = 1)
* i=ppartpin pullup smebled, O = disabled

— [|f 2 port pin is configured as an gutput, the corresponding CNFUEx
bit should be disabled.

Connect Keypad to the Board

* Keypad outputs need to be connected to CN pins of
the MCLU
* CMNEN: CN Interrupt Enable Register <bit 21-0>

— Implies a2 total of 22 CN pins. Where exactly are they?
— Wie cam get all CN pins from board schematic

Connect Keypad to the Board

* Keypad ocutputs need to be connected to CN pins of
the MCL
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— To which port should we connect the keypad?
* Need 4 consecutive positions either 174 or 710
* Keybad < JBaor 1

— Whether to use row or column as outputs?
* Use COLs as outputs




How to configure CN interrupts?

* Each imterrupt has 7 control bits. The ones for CN interrupts
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0= has mtermupt requess

D04-111 = priority levels
D00 = InberTupt disabbed
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* How dowe pet such information?
— Use k=yword “change notice” to seanch the reference manual
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Configure CN pins and interrupts

Done in maind), before you enter the while{1)] loop
o steps:
1. Disable CPL interrupts.
= 2. Set desired CH |70 pin as input (TRI5x register bits = 1).
Note: if the 10 pin Is shered with on enelog perpheral, i
may be mecessary to set the correspanding ADIPOAG registar
it = 1 to ensure that the [0 pin is g digitel input.
3. Enabl= CN Maodul= ON (CRCOMN<15x) = 1.
= 4.  Erable individuzl CH input pinis), enzble optional pull up(s).
3.  Read correspanding PORT registers to clear mismatch
candition on CM input pins.

B. Configure the CN interrupt priority.
CH
T
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5.

CH pins —

iChear CN mterrupt fiaz, CNIF =00
Enable CN imbermupt =nable, CHEE=1.
Enable CAU) interrupts.
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CN Configuration Example (textbook)
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ISR Code Example (textbook)

= “When a CM interrupt occurs, the user showld read the PORT register
azsooated with the CH pinds). This will clear the mismatch conditon
and set up the CM bogic to detect the next pin change.
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