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Addr. Addr. Name Addr. Name Addr. Name
ooh 80h INDFE 100h INDFE 180h INDF
o1k B1h OPTION REG 101k TRARD 181h [OPTION REG
ozh 82h PCL 102h PCL 182h PCL
03h 83n STATUS 103N STATUS 183h1 STATUS
o4an 84n FSR 104h FSR 18an | FSR |
o5h a85hn TRISA 105h WD TCOMR 185h SRCOMN
o6h 86h TRISB 106hH PORTE 186Hh TRISB
o7l B7h TRISC 107h CMIACOMND 187Th BAaUUDCTL
o8h a8h TRISD 108h CMZCOMNO 188N AMNSEL
o9h 89h TRISE 109h CMZ2COMNT 189h AMNSELH
oAR aan PCLATH 108R PCLATH 18AN PCLATH
0OBh a8Bh IMNTCOMN TOER INTCOM 18Bh IMNTCOMN
oCh aCh FIE1 10Ch EEDAT 18ChHh EECOM1
oDh aDh PIEZ2 100h EEADR 1800 EECONZ
0OEh 8EhNh [ Sl elae] ] 10Eh EEDATH 18Eh Mot Used
OFh aFh OSCCOMN 10Fh EEADRH 18Fh Not Used
10h 20h OSCTUNE 110h 190N
11h 91h SSPCONZ
12h o92Zh PR2
13h 53h SSPADD
14h Sah SEPSTAT
15h a95h wrPuUB
16h i=1=141 oce
17h 97h VRCOMN
18h a8h THESETA
19h 99h SPBRG
1Ah DA |  SPEBRGH | Geaneaeral General
180 oBh [__PWMICON | FPurpose Purpose
1Ch 2Ch ECCPAS Ragistars Registers
1Dh aDh PSTRCOMN
1Eh DER ADRESL 96 bytes 98 bytes
1Fh aFh ADCOMN1
20h AOh

Genearal
Purpose
Reagisters
TFh FFh 80 bytes 17Fh 1EFHh
Bank 1 Bank 2 Bank 3
SFRs bank O
Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 | Bit0

00h INDF Indirect register
01h TMRO Timer TO Regist
02h PCL Least Significant Byte of Program Counter
03h STATUS IRPF | RP1 | RPO | TO | PD | =z | bc | ¢
04h FSR Indirect Data Memory Address Pointer
05h PORTA RA7 RAG RAS RA4 RA3 RAZ RA1 RAD
06h PORTB RB7 RB& RBS RB4 RB3 RB2 RB1 RBO
07h PORTC RC7 RC6E RC5 RC4 RC3 RC2 RC1 RCO
08h PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO
0gh PORTE - - - - RE3 RE2 RE1 REO
0AR PCLATH - - - Upper 5 bits of Program Counter
OBh INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF
0Ch PIR1 - ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF
0Dh PIR2 OSFIF C2IF C1IF EEIF BCLIF | ULPWUIF - CCP2IF
0OEh TMRIL Least Significant Byte of the 16-bit Timer TMRO
0OFh TMR1H Most Significant Byte of the 16-bit Timer TMRO
10h T1CON | T1IGINV | TMR1GE | TICKPS1 | TICKPSO | TIOSCEN | TISYNC | TMR1CS | TMR1ON
11h TMR2 Timer T2 Register
12h T2CON - [TouTPs3 | TOUTPS2 [ TOUTPS1 [ TOUTPSO | TMR20ON [T2CKPS1 | T2CKPSO
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register
14h | sspcon | wcoL | sspov | ssPEN | ckp | sspm3 | sspmz | ssPmi1 | ssPmo
15h CCPR1L |Capture/ComparePWM Register 1 Low Byte (LSB)
16h CCPR1H | Capture/ComparePWM Register 1 High Byte (LSB)
17h  |CCP1CON| P1M1 P1MO DC1B1 DC1B0 CcCcP1M3 [ ccPimM2 | ccPiMi1 | cCP1MO
18h RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
19h TXREG EUSART Transmit Data Register
14N RCREG EUSART Receive Data Register
1Bh CCPR2L |Capture/Compare PWM Register 1 Low Byte (LSB)
1Ch CCPR2H | Capture/Compare PWM Register 1 High Byte (LSB)
1Dh |CCP2CON - | - | pcze1 | pczBo | ccp2m3a | ccpzmz | ccPzmi1 | coPamo
1Eh ADRESH [A/D Result Register High Byte ]

(LT ADCONO | ADCS1 | ADCSO | CHS3 | CHS2z | CHsS1 | CHSD |GO/MDONE| ApD@wdall2 /13
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SFRs bank 3
Address Name Bit7 Bi6 | Bits | Bit4 | Bt3 | Btz | Bl | BitO

180n INDF Indirect Register
181h | OPTION REG | RBPU | INTEDG | Tocs | Tose | psa | psz | ps1 | Ppso
182n PCL Least Significan Byte of the Program Counter
183h STATUS IRP RP1_| RPO TO 0 | z | oc | ¢
184n FSR Indirect Data Memory Address Pointer
185h SRCON SR1 SRO C1SEN C2REN PULSS PULSR - FVREN
186n TRISB |TRISB7 | TRISB6 | TRISBS | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO
187h | BAUDCTL | ABDOVF | RCIDL - SCKP | BRG16 - WUE | ABDEN
188h ANSEL ANS7 | ANS6 | ANSS | ANS4 | ANS3 | ANS2 | ANST | ANSO
189h ANSELH - - ANS13 | ANS12 | ANST1 | ANS10 | ANS9 | ANss
19Ah PCLATH - 1 - - Upper 5 bits of the Program Counter
198h INTCON GIE PEIE | TOE | INTE | RBIE | TOIF | INTF | RBIF
18Ch EECON1 EEPGD | - - - | WRERR | WREN WR | RD
190h EECON2 | EEPROM Control Register 2
File Address File Address —

00h | Indirect addr" | indirect adr.") | 80n —

0th TMRO OPTION_REG | 81h [

02h PCL PCL a2 R

03h STATUS STATUS ah —

0dh FSR FSR 8dh [

05h PORTA TRISA 85h -

06h PORTB TRISE 86h

Embedded Systems are used for:

1)
2)
3)

4)
2)

Computational
General purposes
Specific purposes
all of these

40-Pin PDIP
WCCRNF —> 41— RBTPGD
RADAND [} 2 391 e REBPGC
39~ RES
RAZANIVREFJOVREF +—n []4 3] e RB4
36 [1+—» REIPGM
35[]e—e RE2
R
5 %0 reONT
g wl—wo
§ s
5 30[1<—e ROTPSP?
& 281 ROBPSPE
o B ROSPSPS
g T RD4IPSP4.
RCTIOSOTICK! +—r 2[] +—» RCTRXDT
RCITIOSICCR2 a—n 25[]+—» ROETXCK
RCICCP! +—n [ 17 24 ]+ ROSISD0
RCYSCKISCL <1 18 23[]«—» RC4SDISDA
ROUPSPD +—» [ 10 2]+ ROVPSPI
RD1PSP! +—=[120 211+ RDZPSP2

0000 = Capture/Compare/PWM disabled (resets GGPx module)

0100 = Capture mode, every falling edge
0101 = Capture mode, every rising edge

0110 = Capture mode, every dth rising edge

0111 = Capture mode, every 16th rising edge

1000 = Compare mode, set output on match (CCPxIF bit is set)

1001 = Compare mode, clear output on match (CCPXIF bit is set)

1010 = Compare mode, generate software interrupt on match (CCPxIF bit is set, CCPx pin is
unaffected)

1011 = Compare mode, trigger special event (CCPxIF bitis set, CCPx pin is unaffected); CCP1
resets TMR1; GCP2 resets TMR1 and starts an A/D conversion (if A/D module is
enabled)

11306 = PWM mode

CCPx Mode Select bit

ia3.all3 /13
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Addr. Addr. Name Addr. Name Addr. Name
ooh 80h INDFE 100h INDFE 180h INDF
o1k B1h OPTION REG 101k TRARD 181h [OPTION REG
ozh 82h PCL 102h PCL 182h PCL
03h 83n STATUS 103N STATUS 183h1 STATUS
o4an 84n FSR 104h FSR 18an | FSR |
o5h a85hn TRISA 105h WD TCOMR 185h SRCOMN
o6h 86h TRISB 106hH PORTE 186Hh TRISB
o7l 87h TRISC 107h CMIACOMND 187Th BAaUUDCTL
o8h a8h TRISD 108h CMZCOMNO 188N AMNSEL
o9h 89h TRISE 109h CMZ2COMNT 189h AMNSELH
oAR aan PCLATH 108R PCLATH 18AN PCLATH
0OBh a8Bh IMNTCOMN TOER INTCOM 18Bh IMNTCOMN
oCh aCh FIE1 10Ch EEDAT 18ChHh EECOM1
oDh aDh PIEZ2 100Dh EEADR 1800 EECONZ
0OEh 8EhNh [ Sl elae] ] 10Eh EEDATH 18Eh Mot Used
OFh aFh OSCCOMN 10Fh EEADRH 18Fh Not Used
10h 20h OSCTUNE 110h 190N
11h 91h SSPCONZ
12h 92Zh PRZ2
13h 53h SSPADD
14h Sah SEPSTAT
15h a95h wrPuUB
16h i=1=141 oce
17h 97h VRCOMN
18h o8h THESETA
19h 99h SPBRG
1Ah DA |  SPEBRGH | Geaneaeral General
180 oBh [__PWMICON | FPurpose Purpose
1Ch 2Ch ECCPAS Ragistars Registers
1Dh aDh PSTRCOMN
1Eh DER ADRESL 96 bytes 98 bytes
1Fh aFh ADCOMN1
20h AOh

Genearal
Purpose
Reagisters
TFh FFh 80 bytes 17Fh 1EFHh
Bank 1 Bank 2 Bank 3
SFRs bank O
Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 | Bit0

00h INDF Indirect register
01h TMRO Timer TO Regist
02h PCL Least Significant Byte of Program Counter
03h STATUS IRPF | RP1 | RPO | TO | PD | =z | bc | ¢
04h FSR Indirect Data Memory Address Pointer
05h PORTA RA7 RAG RAS RA4 RA3 RAZ RA1 RAD
06h PORTB RB7 RB& RBS RB4 RB3 RB2 RB1 RBO
07h PORTC RC7 RC6E RC5 RC4 RC3 RC2 RC1 RCO
08h PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO
0gh PORTE - - - - RE3 RE2 RE1 REO
0AR PCLATH - - - Upper 5 bits of Program Counter
OBh INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF
0Ch PIR1 - ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF
0Dh PIR2 OSFIF C2IF C1IF EEIF BCLIF | ULPWUIF - CCP2IF
0OEh TMRIL Least Significant Byte of the 16-bit Timer TMRO
0OFh TMR1H Most Significant Byte of the 16-bit Timer TMRO
10h T1CON | T1IGINV | TMR1GE | TICKPS1 | TICKPSO | TIOSCEN | TISYNC | TMR1CS | TMR1ON
11h TMR2 Timer T2 Register
12h T2CON - [TouTPs3 | TOUTPS2 [ TOUTPS1 [ TOUTPSO | TMR20ON [T2CKPS1 | T2CKPSO
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register
14h | sspcon | wcoL | sspov | ssPEN | ckp | sspm3 | sspmz | ssPmi1 | ssPmo
15h CCPR1L |Capture/ComparePWM Register 1 Low Byte (LSB)
16h CCPR1H | Capture/ComparePWM Register 1 High Byte (LSB)
17h  |CCP1CON| P1M1 P1MO DC1B1 DC1B0 CcCcP1M3 [ ccPimM2 | ccPiMi1 | cCP1MO
18h RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
19h TXREG EUSART Transmit Data Register
14N RCREG EUSART Receive Data Register
1Bh CCPR2L |Capture/Compare PWM Register 1 Low Byte (LSB)
1Ch CCPR2H | Capture/Compare PWM Register 1 High Byte (LSB)
1Dh |CCP2CON - | - | pcze1 | pczBo | ccp2m3a | ccpzmz | ccPzmi1 | coPamo
1Eh ADRESH [A/D Result Register High Byte ]

NN en ADCONO | ADCS1 | ADCSO | CHS3 | CHS2z | CHsS1 | CHSD |GO/DONE| ApD@dall4/ 13
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SFRs bank 3 40-Pin PDIP
Address Name Bit7 Bi6 | Bits | Bit4 | Bt3 | Btz | Bl | BitO — T b repe
WCLRNPr — <~ RETI
1800 INDF Indirect Register RADAND «—n 112 3951 - REBPGC
181h | OPTION REG | RBPU | INTEDG | Tocs | Tose | psa | psz | ps1 | Ppso RAVANT ~—[13 38— RES
182h PCL Least Significan Byte of the Program Counter RAZANIVREFJOVREF +—n []4 37 (] e RBL
183n STATUS RP RP1_ | RO | TO | PD | z | bc | c mm“g?g"’:} -—~0s 61— ::g i
184n FSR Indirect Data Memory Address Pointer | e, sour :‘::? < x %:’: i
185h SRCON SR1_| SRO | C1SEN | C2REN | PULSS | PULSR - FVREN REORDANS =18 I 33 [1<—w REOINT
186h TRISB  |TRISB7 | TRISB6 | TRISBS | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO REIMRANG ~—+08 2 Vo
187h BAUDCTL | ABDOVF | RCIDL - SCKP | BRG16 - WUE | ABDEN RECSIANT —» [ 10 E T e—vss
188h ANSEL ANS7 | ANSB | ANSS5 | ANS4 | ANS3 | ANS2 | ANst ANSO \\/,224’ d :12 i ig %'_‘ ggéj:g:
s % s RO
189h ANSELH - - ANS13 | ANS12 | ANS11 | ANS10 | ANS9 | ANss OSCICLK —=[[13 &  23[]~—= ROSPSPS
19Ah PCLATH | - Upper 5 bits of the Program Counter OSCUCLKOa—[ 1 2 27Jam ROUPSPS
198h INTCON GIE__| PEIE_| TOE | INTE | RBIE | TOF | INTF RBIF | RCTIOSOTICK! +—= [} 15 2] == RCTRXDT
19Ch EECON1 EEPGD | - - - WRERR | WREN | WR RD RCW’SCSVESE‘Z 1B 25w :g:‘;égk
- 2CCP1 +—w [ 17 2
190h EECON2 | EEPROM Control Register 2 e 4 e RCASDISDA
ROUPSPD +—» [ 10 2]+ ROVPSPI
RDIPSP! +—» 120 21[]+—s RD2PSP2
File Address File Address RAZ Rat |
al 0 0000 = Gapture/Gompare/PWM disabled (resets CGPx module)
00h | Indirect addr.'" | Indirect addr. 80h RA3 RAO | apture mode, every falling edge
RA4 ost | apture mode, every rising edge
0th TMRO OPTION_REG | 810 Sis Sas apture mode, every 4th rising edge
02 oL PeL a2h — apture mode, every 16th rising edge
| vss VoD f— ompare mode, set output on match (CCPxIF bit is set)
RBO re7 | ompare mode, clear output on match (CCPXIF bit is set)
G STATUS STATUS & e bl 1010 = Compare mode, generate software interrupt on match (CCPxIF bit is set, CCPx pin is
04h FSR FSR 8dh [ unaffected) B .
RB2 Res | 1011 = Compare mode, trigger special event (CCPxIF bitis set, CCPx pin is unaffected); CCP1
5h PORTA TRISA 85h - HEa resets TMR1; GCP2 resets TMR1 and starts an A/D conversion (if A/D module is
— enabled)
06h PORTB TRISB 86h ____1eLFBaA 11306 = PWM mode

CCPx Mode Select bit

Most microcontrollers have ............. architecture:

1) - Von-Neuman architecture
2) + Harvard Architecture
3) - both Von-Neuman & Harvard Architectures
4) - none of the them
3) All PIC16F's Microcontrollers are established with ....... (CPU) unit:
1) +  8-bit Microprocessor
2) 8-bit Microcontroller
3) 16-bit Microprocessor
4) 16-bit Microcontroller
4) RISC architecture is characterized by:

1) - the usage of large number of registers and limited access to Memory
2) - Fixed Instructions & Registers size

3) +  All answers

4) - none of these

ia3all5/13
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5) PIC16F877 & PIC16F84 microcontrollers need clock cycles to execute most of their Assembly
instructions.
1) - Two instruction cycle
2) ¥ 4
3) - 2
4) - 2,4,0r8
6) The depth of the PIC16F877's stack has levels of 13-bit width.
1) - 2
2) - 4
3) - 6
4) + 8
7) The Flash ROM can be used for:
1) - Storing temporary data
2) - storing of permanent data only
3) +  hosting the driving program & some of data variables like lookup
4) - hosting the driving program only

8) The interrupt of the timer2 couldn't be used for waking up the PIC16F873-Mc when it is in a sleep mode.
1) + true

2) - false
9) The Timerl of the PIC16F84-Mc has an internal register of 16-bit (Timer1L & Timer1H):

I} - true
2) + false

10) It's not true that any external interrupt can wake up the microcontroller from the sleep mode:
1) - true
2) + false

11) Some applications of the CCP module in PWM mode are:
1) - Generating repetitive pulses, Measuring Frequency, DAC & Wake up MC
2) +  Generating repetitive pulses, Measuring Frequency & DAC
3) - Generating repetitive pulses & Measuring Frequency
4) - all previous answers are right, in addition to get the MC in sleep mode

12) The slowest clock tick interrupt rate, which can be generated using Timer0 without pre-scaler, and it
operated with oscillator frequency of 4 MHz, is:

1) - 15.62587 Hz
2) |+ 3.906KHz
3) - 1526Hz

4) - 325KHz

13) The fastest clock tick interrupt rate, which can be generated using Timer0O operated with oscillator
frequency of 4 MHz, is:
1) + 1MHz

2) - 3.906 kHz
3) - 4MHz
4) - none of the above
14) The slowest interrupt frequency, which can be generated using Timer2 operated with oscillator frequency
of 4 MHz, is:
1) - 15,627 Hz
2) + 1526 Hz
3) - 1525Hz
4) - 15255Hz

15) In order to employ Timer0 in counter mode for counting up to 1000 events, you should function/configure

IHrnm daiall 6/ 13
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its pre-scaler with at least
1) - 256 Pre-Scale value
2) 64 Pre-Scale value
3) 16 Pre-Scale value
4) ~ + 4 Pre-Scale value
16) Timer2 module on the PIC16F877-MC couldn't generate an interrupt.
1) - True
2) + False
17) The Assembly instruction, MOVLW 583, didn't affect any bit in the status register.
1) - True
2) + False
18) The Assembly instruction, MOVF Chntr, will affect (may change) the logic value of at least one bit in the
status register.
1) - True
2) + False
19) After the execution of the Assembly instruction, ADDLW 0xFA, the bit value of the carry-Flag (CF) will
be 'l'. Assume, previous value of W-reg was 0x90.
1) +  True

2) - False
20) Study the following assembly code (program) for driving a Derbat with 2- .
‘motors (Left & Right): Lifmat?
; Iniallization & setup of PWM bf poromt o lgh ;193D Lo Rebige Enl bt
mavhe B 0GOUI18 "
ok D7/
mavafteon
mavhy BUG01190° mor ((PRIL
mavafecpleon i
mevnfecpleon .
moshs 0f9 Fmat
mavfpr? b oty mat en gk ; L1990 Right b Enclebit
Main ; Man Procedure (Subroutine) Start Point w1
LBl
call Lefmot! ml\jm” R
call Rightntor] o
call Delay_Sub; Assume this subroutine gemerates a delay time of I-minute mm‘,
call Lefomot? . B ) § .
call Rightmor? b poromot o right 5 L1930 Right Febide Enclebi
call Delay._Sub; Assune this subrantine generates a delay ime of 1-winute mbe D'
Jomaist nn (AL
Lefomatl e
bsf poria,mot en lft  ; L293D Left H-bridge Enablebit Yot g bk et
e D176
memCCPRL Kooy D v o o o
requrn o proces i epected conians.
1) - True

2) + False

2 1 ) Again, study the following assembly code (program) for driving a Derbot
with 2-motors (Left & Right): .
; I & setup of PRM
Tefnol?
vaoa0100
of con of portumat oy bt ; L2930 Lef Bbridge Encbledir
‘mavbe BOGOGLION morhe DY
movwfecpleon moref CCPRIL
movufecpleon ey
movbe O il
movwfpr? Ght 129D Riokt b i
Main ; Main Procedure (Subrouting) Sart Point o ::;J“; :’—"—'@' LD i Bl
B! ol
call Leftmot! meref CCPRIL
call Rightwati e
callDelay_Sub; Assume this subroiine generaies u delaytime o I-minute Rt
cazi;,f::t.: ) bif portuat o right  ; L293DRight Brbridge Enchlebit
ca 0t .
call Delay_Sub; Assume this subrowutine generates a delay time of I-mimuse nrbe D
GoTOLB1 mong((PRLL
F— e
Lefmott o s program my berepestewioh diffrentquesion
Bl pom ot endeft ;193D Left Bdbridye Emablebit it b i drvingprogra, she Derbtvill e T-mime o ight ond e bt oo
otk D'I76 s rces & rpesal vy i ey g & dacvsed b ke sl
movaf CCPRIL
bl
1) - True
2) + False

22)

IHrnm a8l 7/13
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24)

with 2-motors (Left & Right): menef CCPRIL
+ Initiallization & setup of PAM refum
movbe BUGHIRIN Lefm
movwfileon bef portmot on bt ; L293D Left H-dridge Enableit
movl BOG00LI0G" mbe D7
morwfecpleon monef CCPRIL
movwfecpleon i
hurie 03 Rt
movwfpr? PV ok b "
.\;;i. + Main Procedure (Subroncie)Strt Pt ’im;f’-"—w LD g i
i)
callLefmatl menef CCPRIL
call Rightmot! ) e
call Delay_Sub; Assume this subroutine penerates a delay time of l-minute Eglowd
call Lefmot? b pormot st LI93D igh B Eelei
call Rightmot? mrbe D7
call Delay_Sub; Assume this subroutine generates a delay time of L-minute mnf CCPRIL
GOTOLBI retum
e eeording o ok program, neglect any odher desgn comiderstiom, dhe J-wwie foreand and
Lefimatl Backwardspesdsare:
bef ports, mot en keft - ; L293D Left H-bridge Enable bit
movhe DI76"

1

2 -

3

4)  +

23) Again, study the following assembly code (program) for driving a Derbof

)
Different

) -
Exactly Equal

Little bit Similar

Approximately Equal

with 2-motors (l:efl & Right): o
5 Ini tion & setup of PRM ——
mavlw BO0G00160 il
f
moenfeon Ltand
mosbs BOLIN ol o
wosfccplean b porn v it L33D LefBebidge e bt
mavwfecpleon L "
—r wore (CPRIL
movnfpr? )
Main ; Main Procedure (Subrowtine) Sart Point Riglowal
LBI bof porte, mod ex rigkt  ; L2930 Right-bridge Enable bt
call Leftmot! mols DT
call Righmot! moref (CRRIL
call Delay_Sub; Assume this subroutine geverates a delay time of I-minute fon
call Leftmot? Righimol?
callRightmo2 b porin o it 33D Rgh B Eble bt
call Delay,_Sub; Assume this subroutine geverates a delay time of I-winue L
GOTOLB! moref CCRRIL
- ]
Lefomot! Areonding i dks program, neglecd ey ot design considerations, and ofer Paminaes e Derbot
bsf porta, mot en left  ; L293D Left H-bridge Enable bit Posinnisat

1
2
3

4)

)

) aF

)

Again, study the following assembly code (program) for driving a Derbot |

The Origin Start Point

The Destined/Designed Point
The Middle point between the Start & the Designed Points
- None of the previous answers

with 2-motors (Left & Right): W ol ;LD LB Elhi
; Iitallzation & setup of PRY -
o CCR2L
movfilcon o
osbs BOIOLIN e
movfecpleon b gt gt ;LD e Enehit
movwfecpleon ke D7
oo (CORL
elum
Main ; Main Proceduire (Subrowuting) Start Point Rghinat
131 bf pors moten gt LI9AD Rgh e et
call Leftmot] nusbeD17E
call Righmot! wone (CRRL
call Delay_Sub; Asswone this subroutine generates a delay time of 1-minuse .
cail Lefmot? gl
call Righmot? b porit o rght  ; LI93D Rkt Hebvide Enablei
call Delay_Sub; Assume this subrowdine generates a delay time of 1-minute noke D'
GOTOLBI oo CCRIL
— e
Lefmot! Lok " ordesn s, o oty o Tk
Pooriat

1) - The Origin Start Point

uog
|

IHrnm iaaall 8/ 13
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The Destined/Designed Point

The Middle point between the Start & the Designed Points

3)

4) None of the previous answers
2 5 Again, study the following assembly code (program) for driving a Derbot
with 2-motors (Left & Right) with bit litle modificationin main proc: -
; Iniallzasion & setwp of PRY Lofmadt
morbe BUONNL b stk LOIDLA Ry nclelt
movwft2con P W,
norbs BRI Rl
et
moswfccpleon Lot
mowefecplean b potnat v it ; L2ADLgh B Ensiebit
movbe 0fF .
mowfpr morsfCCPRIL
Main ; Main Procedure (Subroutine) Start Point refom
LBI Rightoatl
call Lefimat! Buf porte,mot en right 7 L293D Right H-bridge Enable bt
cal Righmotl ""'*':QET;;I
call DelaySiub; Assume this subroutine generates o delay time of l-winate :;j
call Lefimot] o
bef ports, mot e right  ; L293D Right H-bridge Enable bit b portuat o right ;233D RighHebrige sl
+dstumethe ollowing subrout delay e 1 for 3 Rowaion oD
callDely Si2 orefCCPRIL
GOTOLB! et
According i this progrom sinwti, aegeet oy other devign comsiderations, the Derdot i drived
it

1) A circular fashion starting from and passing through the Starting Point
2) - A spherical fashion starting from and passing through the Starting Point
3) - A Rectangular way starting from and passing through the Starting Point

4) + A Squaral round starting from and passing through the Starting Point
2 6) Again, study the following assembly code (program) for driving a Derbot
with 2-motors (Left & Right) with bi lirle modification in main proc:

; Iniialzasion & set wp of PM f‘ﬂ"“” . . )
worbe BIOITOY :immm_rqi ; L93D Left Bebdge Encbiebit
movifeon monCCPRIL
movbe BUOOOII0F e
movefecpleon Lfms 7
ml’u{rrp}m i f:)\'ﬁ:n;nj} 3 L293D Left Bbrdge Enchle it
morbe0f9 moef CCPRIL
mowefpr) et
Main ; Main Procedure {Subrouting) Start Point Righowatl
i) s m;?r_u_w ; L1930 RightH-bige e i
o
uz;;m; PonfCCPRIL
o it remmy
call Delay. Sub; Assume this subroutine generates o delay dme of 1-minie Tghmat? o
el W m::w_qrw ; L33D Righ e Ene i
bef porta, mot en right  ; L293D Right H-bridge Enable bit "?‘.mfmm
5 Assume the following subroutine generates a delay time of (4 sec) enough for S(° Rotation et
calDelas SuB? Acaring 4 rgrm, et e s coweion, nd ot e aveonof
v 1he GOTO B! istucion, e Derbt e s
1) - The initial point of the second quarter arc of the circular round
2) - The initial point of the second quarter arc of the Spherical round
3) - The initial point of the second side (assume width) of the rectangular round

4) +  The initial point of the second side of the Squaral round
27)
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Again, study the following assembly code (program) for driving a Derbot

with 2-motors (Left & Right) with bit itle modification in main proc: ¢al Dely Sub?
GOTOLB
 Initiallization & setup of WM !
mavls BN Lifmott
movwfteon bof porismoten bt ; L293D Lefi F-bridge Enbickt
y . nosieDTF
mavle BUO0GLION -
movwfecpleon em
mowifccpleon Lyfmoc?
) bf pormat e kgt ; L293D L g Encbebit
e moske D'
maoufpr? movef CCPRIL
Main ; Main Procedure (Subrotine) Start Point renm
il
L8 bf ports ot o right ;12930 Right F-bidge Ewblebi
coll Lefomot! nosbe D17
callRighmot! novef CCRRIL
callDelay_Sub; Assume this subrontine generates o delay time of I-minute m:‘:
cell Lefomot! bof pormaten_rigt ;L2930 Right -ridge Encblebi
bef porta, mot en right ;193D Right H-bridge Enablebit il

nosefCCPRIL
etwn
Aeconing b s pogr, eget iy oterdesign conslirtions,the el bk i or

5 Assuane the following subroutine generates  delay time of (4 sec) enongh for 9% Rotarins

veach st s srtgpofer:
1) - 4 minutes
2) + 4 minutes and 12 seconds
3) - 4 minutes and 16 seconds
4) - Will not exactly back or pass throughout its original/starting point
28) According to the usage of the CCP module in PWM mode for Digital-to-Analog (DAC) conversion, an
external is needed.

1) + RC Filter circuit.
2) Low-pass RC Filter circuit followed by bandpass filter.
3) High-pass RC Filter circuit followed by bandpass filter.
4) - Band-pass RC Filter circuit followed by bandpass filter.
29) A Microcontroller like PIC16F84 which is developed without CCP on-chip module couldn't be used for
generating a digital waveform.
1) - True
2) + False
30) A square waveform with 50% duty cycle which is generated using the CCP module in PWM mode, can
drive a motor with:

9] - Suitable average current for guiding a motor in stable driving

2) - some +ve average current but, it doesn't enough to drive a motor
3) + azero average current which stops the movement of a motor

4) - none of the above answers.

3 1 Read and study the following assembly code for generating a software delay time.
) Assume a PIC16F873-MC operated with oscillator frequency of 4 MHz.
SwDly

moyhy Oxf3 ; 0f9 is @ Hexadecimal value
moywf cntrl
del

nop. AT
nop. T
nop ;IT
nop. T
Hop, AT
nop. ;1T
nop. ;1T
nop. 1T
nop. T
nop. ;1T
nop. 1T
nop. T
nop ;IT
nop. T
Hop, AT
nop. ;1T
nop. T
decfszentrl,l AT
goro, del 2T

return
According i the above subroutine, assume there is another subroutine, let's name it QuterSub
which is used to invoke/call the SwDIy subroutine using a loop with 200-repitions. Hence, the

1 delay time after QuierSub ine execution is equal fo:
1) - 200 seconds

2) - 200 minutes

3) + 1 seconds

4) - 1 minute
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3 2) Read and study the following assembly code for generating a software delay time.
Assume a PIC16F873-MC operated with oscillator frequency of 4 MHz,

SuDly.
moslw 09 ; 0f9is a Hexadecimal value
movwf cntrl

del
nop. AT
nop. AT
nop. AT
nop. AT
nop. AT
nop. AT
nop. AT
nop AT
nop. AT
nop. AT
nop, AT
nop. AT
nop. AT
nop. AT
nop. AT
nop. AT
nop. AT
decfsz ontrl 1 AT
gote del 2T

return

According to the above subroutine, assume there is another subroutine, let's name it QuterSub
which is used to invoke'call the SwDly, subroutine using a loop with 200-repitions. Hence, how
many calls are required from a thinl subroutine, named QuterSub2, to the QuterSub for
generating a delay time of 4 minutes?

1) - Approximately 1 call, which generates 3 minutes and 20 seconds

2) + 240 calls

3) Doesn't possible since the OuterSub is generating more than 4 minutes in 1-call
4) 4 calls

33) |Read and study the following lookup subroutine:
; A lookup Subroutine named LTl
LETBL

addwfpel
retlw 23
retiw 3f ; look to the following 6 retlw.. instructions after this one
retlw 47
retlw 7f
retlwa2
retlwif
retl 03
retly 67
According to the above subroutine, what are the work register's output values when the input
values given by caller subroutine are: 0, 4, and 8 in one-to-one?

a) NaN; al; 67

b) 23;4;: NaN

¢) 23;a2; NaN

d) None of these answers

Note that: The NaN Symbol means Unknown value.

1) - a
2) - b
3) + c

4) - d
34) Which is the most basic non-volatile memory?

1) - Flash memory
2) -  PROM

3) - EPROM

4) + ROM

35) Which of the following memories has more speed in accessing data?
1) + SRAM

2) -  DRAM
3) - EPROM
4) -  EEPROM
36) What is the purpose of address bus?
§)] - to provide data to and from the chip

2) - to select a specified chip

3) +  to select a location within the memory chip

4) - to select a read/write cycle View Answer
37) Which of the following is not a serial protocol?
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- SPI
- I2C
- Serial port
+ RS232
38) Which of the following is an ideal interface for LCD controllers?
1) - SPI
2) - parallel port
3) - Serial port

4) +  Motorola-Bus

39) At instance time while the program is executing. It is noticed that the
INTCON register's value is BSH. Which type of interrupt(s) is (are) enabled?

RW) RW([ RW  RW)  RWD  RWD) RW(0) RWx) Features
INTCON | GIE | PElE | ToiE | INTE | RBIE | TOF [ WIF [ RBIF | Bitname

Ba? Bt Bas B4 Bt a2 Bt Btd
1) - No one interrupt is enabled
2) - Global Interrupt Enable bit only
3) +  Timer0, External, and Port-B on-change interrupts
4) - All available interrupts are enabled

40) During the work of the microcontroller, an interrupt is occurred, and the
INTCON register's value is changed from FSH to FAH. Which interrupt
source flag bit has been so-triggered?

RWID) RW([ RW[ RW{) RW[D  RW  RW[D  RW(x) Features
INTCON| GIE | PEIE | TOIE | INTE | RBIE | TOF | INTF | RBIF | Bitname
Ba? Bag Bas B d Bitd Baz Bai Bitd

a) No ene interrupt Flag bit is triggered
b) External Interrupt

¢) Port-B on change Interrupt

d)  Answers in (b) & (c)

1) - a
2) + b
3) - cC
4) - d

41) During the work of the microcontroller, an interrupt Service routine is now to be
invoked & executed, and the INTCON register's value is found with FEH
value. Which interrupt type is the source of next invocation, since the
external interrupt service routine is in executing of its previous instruction of

the its last instruction?

RW{) RW[ RW[E RW{@) RW[@  RW[  RW[ RW(x) Features
INTCON | GIE [ PEIE | TWE [ INTE | RBIE | TOF [ WIF | RBIF | Bitname
Be7 Bag Bes Bad Bit3 B2 B Bt

1) - The External Interrupt
2) - Both the Port-B on change & the External Interrupt
3) - TimerO Interrupt

4) +  The Port-B on change Interrupt
42)
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An interrupt Service routine is in execution, and the INTCON register's value
is found with F8H value. Which interrupt type is the source?

RWIO)  RW[O)  RW(O  RWIO)  RWE RW)  RW(  RWix)  Features

INTCON| GIE | PEIE | TWE | INTE | RBIE | TOF | NTF [ RBIF | Bitname
Ba7 Bl Bas B4 Bt Ba2 B Bitd

1) - No Interrupt is happened
2) - The Port-B on change or the External Interrupt
3) - The Port-B on change, the External Interrupt or the Timer0 Interrupt

4) + unknown
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