Lab 1 — PIC Microcontrollers

All Answers must be types. This lab must be done individually. Don’t forget the
Coversheet (your name, lab number, course name)!

Read data sheet for PIC18F45K20 ;
Use FIGURE 1-2 to answer the questions (http://ww1.microchip.com/downloads/en/DeviceDoc/41303D.pdf)

Part |

1- How many timers are available in this architecture?

2- Explain the purpose of Capture/Compare PWM. What is PWM (Hint: You may
want to refer to your digital textbook)?

3- How many Capture/Compare PWM are available in the block diagram?

4- Which I/O ports can act as A/D converter?

5- Which I/O ports are used for MSSP?

6- Which ports can be setup as parallel slave port?

7- What is the data bus width going to each I/O port?

8- What is the size of the WREG in the processor in terms of bits?

9- What is BSR? What is the size of BSR in bits?

10- Which memory block can be accessed via BSR?

11- What special features are supported by PIC18F4X2 architecture? Briefly explain
each feature. Make sure you tabulate your answers.

12- Which I/O port can be used for interfacing with external devices or peripherals to
interrupt the processor?

13- What is the largest possible data RAM address in Hex?

14- What is the largest possible program memory address in Hex?

15- What is the purpose of file select registers? What part of the MPU are they
located at?

16- How many file select registers are available in the MPU and how wide is the
register?

17- Where does the instruction decoder get inputs from (which memory block)?

18- What does bank select register do? What is this register connected to in the block
diagram?

19- What is the difference between PIC18F and PIC18C in terms of memory
capabilities?

20- The following questions are regarding PIC45K20:

Using the resources available on www.microchip.com, show the pin out.

What is the instruction size for the chip?

How many I/O pins does it have?

What is the total number of pins on the chip?

What is the size of the EEPROM?

21- Using the resources available on www.microchip.com, find and show all different
types of PIC18F4XK20 families.

22- Which chip in PIC18F family has the largest RAM size?
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http://ww1.microchip.com/downloads/en/DeviceDoc/41303D.pdf

Part II:

- Read Appendix F, up to F.1.2 and demonstrate how to obtain Fig. F.1. You must
provide a screen snapshot. Make sure the device is set to PIC18F452 [Hint: Make
sure your program is setup as follow — there are several errors in the textbook!]

—

| Address HexValue  Binary Yalue Instruction
; 000000h 0EOCh  0000111000000000 MOVLW 0x00 [«
| Program Location | 000002h  6E94h  0110111010010100 MOWWF TRISC,A ~
| Microcontroller | PIC18F452 | Clock Frequency | 8.0 MHz 000004h  QESSh 0000111001010101 MOVLW 0x55
) ) 000006h 6E82h  (0110111010000010 MOVWF PORTC, A
Last Instruction Next Instruction 000008h 0003h  0000000000000011 SLEEP
[ MOVWF PORTC.A | SLEEP 00000ah  FFFFh  1111111111111111 NOP
00000Ch FFFFh  1111111111111111 NOP
| Instructions Counter | 4 | Clock Cycles Counter | 20 00000Eh  FFFFh  1111111111111111 NOP
LCH L 4 L 000010h FFFFh  1111111111111111 NOP
Program Courde s Working Regier RealTine | |0000Tah FRrEh  ILOIALIIIIAiI o
[PC [Tooooos T CCCCCCCCCCCCCC T Dz“s';‘"’" 00001eh FrFEh  LLLLLII1111ILLLL  NoP
[W Register (WREG] rECE 50 ps 000018h FFFF 1111111111111111  NOP
W Register WREG) [85 [ HIE 00001ah FFFFh  1111111111111111 NOP
) ) ) ) 00001Ch FFFFh  1111111111111111 NOP
Special Function Registers (SFRs) General Purpose Registers (GPRs) 00001Eh FFFFh 1111111111111111  NOP ~
Hex Binary Value Hex Hex =
Address andName  Value 76543210 Addr. Value Addr. Value 6 x CED'B... EE&
FFFh T0SU oo T af | [oooh [00~ [o1oh [00 |
FFEh TOSH o0 T 00th |00 [otth |00 —! . PORTC,7
FFDh TOSL o0 OO 002h (00 [012h |00
FFCh STKPTR g 003h |00 |03 |00 O Al |
FFBh PCLATU oo TCCCCrrET 004h [ 00 [074h |00 ’
FF&h PCLATH oo TCCCCCrr 005h |00 [015h |00
FFoh PCL 03 [ CCCECCC 006h | 00 | 016h | 00 PORTC.5 I
FF8h TELPTRU oo TCCCrrrr 007h |00 [017h |00
FF7h TBLPTRH |00 | (T 008h |00 [Oigh |00 O [[#lick'to change LEC £
FF6h TBLPTRL i 003h |00 [01sh |00
FF5h TABLAT T L e 00&h |00 [01ah |00 . PORTC. 3 1
FF4h PRODH o0 OO 00Bh [ 00 [01Bh |00
FF3h PRODL g 00Ch |00 [OiCh |00 O el |
FF2h INTCON1 o0 OO 00Dh [ 00 [01Dh |00 .
FF1h INTCON2 5 00Eh |00 [01Eh |00
FFOR INTCON3 co WECCCCCT || foofh [00 [oiFh [o0 PORTC.1 M
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2- Read up to F.1.15. Create the Byte.asm file as shown below. Include a snap shot
of all your windows. After loading the program you must see the following

windows:
N o T ) A—— ) O =l | R
File Simulation Rate Tools Options Help ' PORTC.7 M
Program Location | C:\Program Files\PIC18 Simulator IDE\byte. hex 0001 ORG 0x20 =
- 0002 HOVLW  0x00 [PoRTC.6 M
| Microcontioller | PIC18F452 | Clock Frequency | 8.0MHz —-c MOVUF  TRISC O
Last Instruction Nest Instruction 0004 MOVLW 0x55
SLEEP [ SLEEP 0005 MOVWF  PORTC,0 . FORTC.5 | Il
0006 SLEEP -
[ Instructions Counter | 21 | Clock Cycles Counter | 88 PORTC.4 I
ngramtounterandWorkE\gFLegisLﬂ - F!Deal'{_\me Lin 6, Col 1 Bsiey PORTC.3
[PC [[oooozs OO MEmTT LN
- BB 11.00
W Register WREG) | 55 | BT ECE - O FORTC.2 M
Special Function Registers (SFRs) General Purpose Registers (GPRs) | Address HexValue Binayy Value Instruction
T — . . 000018h 0000h  0000000000000000 NOP ['PORTC.1
Address andName  Value 76543210 Addh, Valie Addh Value 00001ah  0000h  0000000000000000  NOP
00001Ch 0000h  0000000000000000 NOP | |
FFFhTOs0  [o0 [ CCCCC «f| [oooh [00 [oioh [o0 | [ [00001Eh 00OOh  0000000000000000 HOP PORTC. 0
FFER TOSH (oo [T o0ih (G0 [oih (G0 — |[000020h QE0Oh  0000111000000000 MOVLY 0x00
e R = 000022h 6E94h  0110111010010100 MOVWF TRISC,A
FFDh TOSL o e o02h |00 [012h |00 n n [~ Always On Top
SESSSSS 100 000024h  0ESS 0000111001010101 MOVLY 0x55
FFCh STKPTR o0 CCCECCETT 003h [ 00 [013h |00 000026h 6E82h  0110111010000010 MOVWF PORTC, A
FFBh PCLATU o0 e 004h |00 |0O14h |00 0000282 OOOBE 0000000000000011  SLEEP
FFah FCLATH o oo 00002ah FFFFh  1111111111111111 NOP
Fean poLATH | [o0] COCCECCT | || oo Coo e foo” ||| IG0CEER EEEER T e
AEnlREL S S SS S 100 00002Eh FFFFh  1111111111111111 NOP
FFeh TBLPTAU 00 EECCCEET 007h [00_ [017h |00 000030h FFFFh  1111111111111111 NoP
FF7h TBLPTRH o0 TCCCCTT 00sh (00 [018h |00 000032: FFFFE 1111111111111111  NOP
FFEh TBLPTRL oo e 00%h |00 [01%h |00 000034h  FFFF 1111111111111111  NOP
FFen TABLAT — [o0” T TGGan (G0 [0iAR |00 000036h FFFFh  1111111111111111 NOP ~
FF4h PRODH oo T 00Bh |00 [01Bh |00 [
FF3h PRODL o0 CCCCCrrr 00Ch |00 [01Ch |00 weys =n TP
FF2h INTCONT L 00Dh | 00~ [01Dh | 00
FFih INTCON2 F5 MENECETE 00Eh |00 [01ER |00
FFOh INTCON3 co MECCCCCT o | foorh [0 [otFn [o0 @

3- Answer the following questions:

a. What does ORG command do?

b. What is the value of PORT C after the program is executed?
What is the value of the PC counter after the program is completed?
What do you have to do to store the program starting at 0046 HEX?
How can you change the program to set the WREG value to be A2 after
the program is executed?
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4- In this section, you are required to use the 7-Segment LED panel and display
2010 on the panel. Hint: make sure you are using common Anode.
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