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EE423 MICROCONTROLLERS AND MICROCOMPUTER SYSTEMS 


QUESTION ONE (25 marks) 

(a) (i) Draw a block diagram to show the organization of a microprocessor based 

system assuming typical functions. 

(3 marks) 

Oi) Write some features of CISC architecture, 

(2 marks) 

(iii) A program written for 16F84A, includes instructions 'foil equ I Bh 'and 'fill equ 

I GAil '. Based on these, write the machine instructions ( op codes) for the 

following assembly statements, 

dee! toU,D goto jill 

be! toll,2 movlw ,55 

(4 marks) 

(b) A block ofa program using 16F84A with a 10Mflz crystal is shown in Figure-Ql. 
.. 

bsf status, 5 
movlw b'11000110' 
movwf option_rer; 

Figure-Q1 

(i) 	 Explain what is meant by the statements in Figure-Q 1. 

(4 marks) 

Oi) 	 Calculate the time taken by the timer to increment one count. 

(3 marks) 

(c) In an application, a 4MHz crystal is llsed to provide clock signal to a 16F84A, 

(i) It is required to overflow the timer in every 15ms, State how you are going to do 

it with minimum timing error. 

(5 marks) 

(ii) 	 What is the percentage timing error in (i) above? 

(2 marks) 

(iii) 	 Show the bit configuration of the option register w;th respect to (i) above, 

(2 marks) 



EE423 MICROCONTROLLERS AND MICROCOA1PUTER SYSTEMS 


QUESTION TWO (25 marks) 

Consider the flow chart of a subroutine shown in Figure-Q2. Assume that the device in use is 

a 16F84A clocked with a 8MHz crystal. 

-1 

nop 
chw 

(a) Write the assembly code for this subroutine. 

(6 marks) 

(b) Derive the delay time provided by this subroutine. 

(7 marks) 

(c) How do you obtain a delay as d)se as possible to 0.5771s? 

(5 marks) 

(d) Draw a flow chart of a subroutine which will provi'le a delay as as possible to 
1011ls using (c) above. Your prognU11 must for a short program length. Show 

the necessary calculations required. 

(7 marks) 



EE423 MICROCONTROLLERS AND },11CROCOAfPUTER SYSTEAfS 

QUESTION THREE (25 marks) 

A common cathode LED display seven segments 'a'to 'g' are connected to PortB(O) to 

PortB(6) pins of a 16F84A, respectively. The microcontroller runs on a RC clock oscillator 

of 50KHz. 

(a) 	 Show the complete circuit diagram marking the 16F84A pin nwnbers clearly. You may 

draw clock oscillator Rand C without values. 

(7 marks) 

(b) 	 Draw a program flow chart/s with enough details and labels, to display 'F6' character 

by character in a continuous loop. Each character must be visible for 0.6 sec. The flow 

charts of any subroutines and relevant calculations '11ust also be shown. 

(12 marks) 

(c) 	 Show the contents of the TRlSB and OPTION registers used for this program. 

(6 marks) 
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QUESTION FOUR (25 marks) 

(a) (i) It is required to interrupt a 16F84A by the timer and by an external signal on 

PortB(O). Show the bit configuration of the INTCON register for this case. 

(4 marks) 

(ii) While executing the program in (i) above, INTCON shows a value of at some 
point oftime. Describe the conditions relevant at this situation. 

(4 marks) 

(b) (i) Draw a diagram to show the connections between 16F877 and a device, both 

using SPI interface. You must show the usual pin names and pin numbers where 

possible. 

(4 marks) 

(ii) If the 16F877 is running on a lOMHz crystal oscillator with SSPSTATand 
SSPCON registers configured as COh and 3217, estimate'the maximum data rate 
of a device that can be connected using SPI. 

(4 marks) 

(c) 	 Consider the use of Analog to Digital Convel1er (ADe) in a 16F877 clocked with a 
8MHz crystal oscillator. 

(i) 	 Describe what is meant ifADCONO 

(3 marks) 

(ii) Complete ADCONO bits ( bit 6 and bit 7). 

(3 marks) 

(iii) Describe what is meant ifADCONI is, 

(3 marks) 



PIC 16F84A 


POIP, sOle 

~RA1 

RA3~ 2 
Rill ~~ :i1 ---

~RAO 

RMITOCKI ~:> "0 -OSC1iCLK!N 

MCLR- 4 § - OSC2!CLKOUT 

Vss - a5 ~ 4-"""_•••_ \to!) 

RBOliNT -- d 6 ~ - RB7 
RB1~q7» ~RB6 
RB2~g8 l1P~RB5 

RS3 -y 9 10P~ RB4 
'----- 

STATUS R:::GISTER (ADDRESS 03h, 83h) 

File Addre~s 

DOh Indirect <ldar [1) : 8011 

Olh 6111 

02h B2h 

0311 STATUS 

FSR 

PORTA 

STATUS 

FSR 

TRISA 

PORTS TRISB 

8311 

04h 8411 

05h 85h 

0611 8611 

0711 87h 

D8h 8811 

0911 89h 

OAh BAh 

8B11 

DCh 

OBh 

8Ch 

68 
General 
Purpose 
Re~sters 
(S AM) 

4Fh CFh 
DOh5011 

RiW-O RiW-O R'v"f-O R-I R-I RiW-X RiW-x Rl\;V-x 

bit 0 

Unimplemented: Iv1<lintain as 

RPO Register Bank Select bits (used for direct addressing) 

01 Bank 1 (80h - FFh) 
Bank 0 (OOh - 7Fh) 

TO. Time-out bit 
1 After power-lip, C>:',,;ElT instruction. or SLZE::? instruction 
o /\ WOT time-out occurred 

PD: Powe.-down bit 
1 = After power-up or by the CLF.WDT instruction 
0= By execution Oritle ~;:':2ZP instruction 

Z Zero bit 
1 = Tile result of an arithmetic or logiC operailon is zero 
o The result of on arithmetic or logic operation is not zero 

ODC: Digit carry/borrow bit (.:cDDWF, ADDLW, ,:':';BLil, .%3ilr instructions) tile polmity 
IS reversed) 

1 A cmry-out from tile 4t11 low order bit of tile result occurrecl 
{) = No carry-out from the 4tl11ow order bit of the result 

C: Carry/burrovv bit (!>.D=i1(~?, ;'~DDLltlf SUBIwW, STJc,~'~? ~nstructicns) (for tile polarity is 
reversed) 

1 = A carry-out from tile Most Signiftcant bit of lhe result occurred 
0= No early-out from the Most Significant bit oflile result occurred 

Note: 	 A subtracllon is executed by adding tile two's complement of the second operand. 
For rotate i"""=' RI,=) instructions, this bit IS loaded with eltiler tile high or low oreler 
bit of tile sOllrce register 
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PIC 16F84A 


OPTION REGISTER (ADDReSS 81h) 

PORTB Pull~up En[lole bit 


PORTB plllI~up5 are disabled 

o PORTS pull~ups EIre enabled by indiviciu>ll port latch val1l85 

INTEDG: Interrupt Edge Select bit 

1 Interrupt 011 rising edge of RBOilNT pin 
o Interrupt 011 falling edge of RBOIINT pin 

TOeS: TMRO Clock Source Select bit 

1 Tn:H1stticl1 on RA4/TOCKJ pin 
o lnle:[ml inslrucliQn cycle clock (CLKOUT) 

TOSE: TMRO Source Edge Select bit 
Increment on high~to~!ovl transition on RA4ITOCKI pin 

o IncrenlE'llt on 10w~to~l1igh tmnsition on RA4ITOCKl pin 

PSA: Presculer Assignment bil 

Presc,ller is ,1ssigned to the WOT 
o Prescoler is assigneci to the TimerO Imxlllie 

PS2:PSO: Presn11er Rilte Select bits 

Bit Volu8 TMRO Rale 

oee ·1 .2 
OQl 1 4 
010 1 8 
011 1 ·16 
IGO 1 '32 
11)1 1 ·64 
::0 1 128 
111 1 2~,6 

WOT Rote 

: 1 
.2 
.4 

(\ 
_16 
: 32 
: 64 

·128 

INTCON REGISTER (ADDRESS aSh, aSh) 

RV'!~x 

RBiF 

bit 0 

GIE: Glotlni Interwpt Enable bit 

1 ~ En<Jbh}s ,111 UllnlllskC'd interrupts 
Dis8bles oli interrupts 

EElS: EE Write Complete Interrupt Enoble bil 

~ ~ En<lblcs Ille EE Wrile Cornpl'~te interrupts 
l} '" Dis,ables the EE Write Complete interrupt 

TOlE: TMRO Overflow Interrupt En,,:.'!e bit 

1 ~ En;)oles TfvlRO interrupt 
o '" Dis8bies the TMRO :l1terrllpt 

INTE: R8DiiNT Externlliinterrllpt Enable bit 

1 = Enabl,)s tl18 R80iiNT external interrupt 
o =DisaJJles rhe RBOiiNT externel interrupt 

R81E RB POl1 CIlt1n90 interrupt En;)!)!e bit 

1 =Enables tile RB chilnge i:lterrupt 
o =Oisabl'3s the pon C:1[1:198 intelltqt 

TOIl" TMRO Overflow Interrupt Flag bit 

1 =TMRO register has Qvelllowed (must cleared in sortwllrS) 
o = TMRfJ register did !lot overflow 

INTF: RBO/I~JT EXl>3iT:iJl Interrupt Flag bit 
1 =TI,e RBO/INT extemo' i;ltOffUpt occurred (mll"t be Cletlred in softwme) 
o ~ The RBO;INT eXleil18; i~llerrupt did not occur 

RBIF: RB Port Change Intemlpt Rtlg ~)it 

1 =At least one of the :~B7R64 pins chang8d state (must be c!ear""j in 5oftwC1re) 
[) = None of the RB7:RB4 pins have ch,mggd state 
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16F84A and 16F877 

Mnemonic, 
Operands 

~ 

14-Bit OpcQde 

MSb LSb 

StlluS 
Affected 

Notes 

BYTE:-ORIENTED FILE REGISTER OPERATIONS 

"ODWF f, a A(jdWaf1d! 1 00 0111 ·jfff fU! C,OC,Z '1,2 
ANOWF I,a ANOWwrthf 1 00 0101 dtff fiff Z '),2 

CLRF I Clear I 1 00 0001 l!!t rtff Z 2 
CLRW - ClearW 1 00 0001 0:0::< = Z 
COMF I,d Complement I 1 00 1001 dift' ffer: Z 1,2 

DECF to Decrement r 1 00 0011 dfff f!:ff Z 1.2 
DECFSZ t, a Decrement f, SKip if 0 1 (2) OC 1011 dfff :ff: 1,2,3 

INCF I,d increment I 1 OC 1010 dtft frtf Z 1,2 
tNCFSZ I, d Increment f, SkIp it 0 1 (2J 00 1111 <.,\!ff !!f! 1.2,3 
IORWF t, d Inclusive OR W Wiill I 1 00 O!OO dfff ffr! Z 1,2 
MOVF I, d Move f 1 00 1000 dfft rff! Z 1,2 
MOW,IF f Move Wtof I 00 0000 :!off! ft.!! 
NOP No Oper<Jtion I 00 0000 Oy_,<O 0000 
RLF f, d Rotate len f lhrough Cuny I 00 1101 dtf! if!.! C 1,2 
RRf r.d Rotale R:gtJl r tllrougll Garry 1 00 110,) dfff ffff C 1,2 
SUBWF I,d Subtrucl W lrom f 1 00 0010 dfff fff! C,OG,Z 1.2 
SWAPF f,d Swap nihlJles In 1 I 00 11H' dtf{ tftt '1,2 

XORWF f,a ExClusive OR W with f I 00 0110 ,:Iff t ffff Z 1,2 

BIT-ORIENTED fiLE REGISTER OPERATIONS 

BCF f,b Bil Clear I '1 b"""'4-1.. ... !. f!'f! 1,2 
aSF f,b BIISet I 1 0'1 Olbb bfff·· ffft 1.2 
BTFSC f, b Bit Test 1, Skip if Clear 1(2) 01 lObb bftf ffU :3 
8TFSS f, b Bit Test f, Skip if Set 1 (2) 01 llb):) l)fff fftf 3 

LITERAL AND CONTROL OPERATIONS--
ADOlW k Add literal ;lIld W 1 11 111x ;:i:}d: Kkk!: C,DC,Z 
ANDLW k AND literal Witll VI 1 11 1001 ~:!;:}:k i-:}.:tl: Z 
CALL K Call sut)rO~ltine 2 10 Ck':i: %:}:}:}-: ;:J:.k): 

---
GlRWOT Clem Watchdog TImer 'I 00 0000 0110 01,J0 TO.PO 
GOTO k Go to address 2 10 l};};}: }':Y.•)·:k ;:;:kk 
IORlW k Inclusive OR literal \,;;:11 W I 1 11 1000 i'Z};"kJ: ki:l:J: Z 
MOVlW k Move lIter;;!1 to Vi 1 11 oo:.(]( i:kkk K~:kk 

RETFIE Re!um from Interrupt 2 00 0000 0000 1(11)1 

RETl'.\' k Return with Ilter<l1 in W 2 11 01y_, }~J:kk l:};;':l: 
RETURN Retum from Subroutine 2 oc 0000 DC'J0 lC<;O 

SLEEP Go 11'110 standby mode I Q,:. 0000 0110 001!. TO,PO 
SUBlW k Subtract W from liIerill I 11 110x kkkk Kkk): G.OC,Z 
XORlW \( Exclusive OR Illdal Wl1l1 W 1 11 1010 t:X~~:}: }:}:l:k Z 

Note 1: 	 When an 110 register is rno(lIfled as a func!ion of Itself ( e.g .. ~·~O·;f ?ORTS, 1), ttle value used will be ttw! value present 
on tile pins themselves. For example, if the dul<llillcil is "I' for a pin configured as ;Ilput and is driven low by an external 
device. Ihe d<1tl w!1i be written back with a '0', 

2: 	 Irthls Instruction is executed on tile TI\IRO res ,ter «llld, where ,'pplicable, d" I), the prescaler WIll be cleilred it 
assigned 10 tile TImerO Mooule. 

3: 	 It Program COllnter (PC) is modlned or ;) COn(illion,JlleS!:$ Irue, [he inStruction requires two cyCles. TM second cycle is 
executed as.a NOt'. 
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PIC 16F877 

Pin Oiagram 

POIP 

1 V 40 tJ - RB7IPGD 

2 39 P - RBGJPGC 

vss 

-RBS 
_RB4 
___ RB3IPGM 
____ RB2 

......- RBi 

--- RBQIINT 

-VDD 

....-····,vss 
RD7/PSP? 

RD6l?SP6 
RD:;,?SP5 

RC4/PSP4 

RC71RXJDT 

RC:filfXJCK 

Res/SDO 

RC4/SDIISDA 

RD3.1PSP3- RD2,PSP2 

3 
4 

5 
6 

7 

8 

9 

10 

Il 
12 
13 

14 

15 
16 
17 

18 
19 
20 

'<:'t 
r.... 
00 

t--
t-
CO u.. 
1.0 
T" 

U 
n. 

36 

37 

36 

35 

34 

33 

32 
31 

30 

29 
2"8 

27 

26 

25 
24 

23 

22 
21 
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PIC 16F877 


SSPSTAT: SYNC SERIAL PORT STATUS REGrSTER (ADDRESS: 94h) 

SMP: Sample bit 
SPI Master mode 
1 = Input data sampled at end of data output time 
o Input data sampled at middle of data output time 
SPI Slave mode: 
SMP must be cleared when SPI is used in slave mode 
In 12C Master or Slave mode 
1 =Slew rate conlrol disal)led for standard speed mode ClOD KHz ami ·1 MHz) 
o '" Slew rate control enabled for high speed mode (400 kHz) 

eKE: SPI Clock Edge Select (Figure 9-2, figure 9-3 and Figure 9-4) 


SPI mode: 

ForCKP =0 

1 Data transmitted on rising edge of SCK 

0= Data transmitted {In falling edge of SCK 

ForCKP = 1 

1 =Data transmitted on falling edge of SCK 
o = Data transmitted on lising edge of SCK 

In 12C Master or Slave mode: 
1 Input levels conform to SMEllS spec 
o =Input levels conform to 12C specs 

D/A: OataiAddreSS bit (eC mode only) 

1 = Indicates Il.at the last byte received or transmitted was datil 

o := Indicates that the last byte received or transmitted was address 

P: STOP bit 

(12C mode onty~ Tilis bit is cleared wilen tile MSSP module is disi:loled, SSPEN is cfeared.) 


1 indICates Illat a STOP bit has been detected last (this bit is '0' on RESET) 

o = STOP bit was not detected last 

s: START!)lt 

(J2C mOtie only. This bit is cleared when tile MSSP module is Clisabled. SSPEN is cleared.) 

1 '" Ind.icates lhat a START bit has been detecttd last (this bit is '0' on RESET) 

o = START I)it was not detected last 

RNV: Read/Write bit Information (1 2C mode oniy) 

Tilis bit holds the RN{ bit information following the last aciaress fJ1atch~ This 1)lt is only vaiid from the 

acldress match to tile next START bit, STOP bit or not ACK bit. 


1:= Read 
G:= Vlrite 

1 =Transmit Is in progress 
o " Transmit is not in progress 
~oglcal OR of lhis bit with SEN, RSEN, PEN, RCEN, or ACKEN will indicate if Ule [vISSP Is in IDLE moue. 


UA: Update Adclress (lO-blt 12C mode only) 


1 '" Illc!icates that the lIser needs to update tile address in tl.e SSPADO register 

o = Acldress does not need to be updated 


BF: Buffer Full status bit 


Receive{$PI and '-"'-''-'-'''''-''.''J.,. 
1 Receive complete, SSPBUF is full 
o Receive not complete, SSPBUF is empty 

1 := Data transmit in progress (does not Include the ACK and STOP l)its), SSPBUF Is full 
o = Data transmit complete (does not inclucle tile ACf< and STOP /)its), SSF'BUF is empty 
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PIC 16F877 

SSPCON: SYNC SERIAL PORT CONTROl.. REGISTER (ADDRESS 1.4h) 

R/W-O RfIN-O RfIN-O RJW-O R1W-O RfN-O RIW-O RNJ-D 

WCOl SSPOV SSPEN CKP SSPM3 SSPM2 SSPMI SSPMO 

bil7 	 bit a 

weOL: Write Collision Detect bit 
Master mode: 
1 = A write to SSPBUF was attempted while tile 12C conditions were not valid 
o No coUision 
Slave mode: 
1 = SSPBUF register is written while still transmitting the previous word (must be cleared in 

software) 
o = No colliSion 

SSPOV: Receive Overflow Indicator bit 
In SPI mode: 
1 A new byte is receivedwl1i1e SSPBUF holds prevIous d<lta. Data in SSPSR is 1051 on overtlow. In SI<l'1e 

mode, the llser m{Jst read the SSPBUF, even if only transmitting data. to avoid overflows. In Muster 
mode, the overflow bit is not set, since each operation is initiated by writing to the SSPBUF register 
(Must be cleared in software.) 

o = No overflow 

1 =	A byte IS received wl1He the SSPBUF is hOlding ttle previOlls byte. SSPOV is a "doni care" in Transmit 
mode. (Must be cleared in software.)' 

o 	 No overflow 

SSPEN: Synchronolls Serial Port Enable bit 
In SPlmode, 
When enabled, these pins must be propeny conflgured as input or output 
1 =Enables serf<11 pori and configures SCK, 300,501, and S3 as the source ortrle seri<ll port pins 
o == Disai)les serial port and configures tilese pins tlS I/O port pins 

When enZibled, tliese pins must be proper1y conflgured as input or output 
1 Enables the serinl port ami configures the SDA and SCl pins <lS tI1e source of the serinl port pins 
o Disables serial port and configures these pins as liD port pins 

C KP: ClOCK Polarity Select bit 
In SPI mode: 

I '" Idle state for clock is a high level 

0= Idle state for clock: is a (01'1 level 

SCK release control 
1 	 Enable clock 
o =Holds clock low (clock strelcI1). (Used 10 ensure dalCl setup Ilme.) 

Unused in 1/1is mode 

SSPM3:SSPMO: Synchronous Serial Port 1·;1ode Select bits 
0000 SPI Master mode, clock Fosc/4 
0001 SPI Master m01je, clock = F05C,!'16 
pOlO = SPI Master !~10de, clock'" F05Cl64 
0011 =SPJ Master mode, ctoclc '" TrI1R2 
0100 = SPI Slave mode, cJock = SCK pin. 
0101 = SPI Slave mode, clock = :::leK pin. SS can be used as liO pin. 
0110'" 12C Slave mode, 7-bit address 
0111 12C Slave mode,IO-bit address 
1000 f2c I...laster mode, clock Fosc I (4 • (SSPADO+1) 
1011 12C Firmware Controlil';cl Master mode (sl;:we idle) 
1110 j

2C Firmware Corltrolled Master- n,ode, 7-bit address willl START and STOP t)lt Interrupts enai)le,j 
1111 '" j2C Firmware Controlled Master mode, 10-bit adclress with START and STOP bit in1E:lTlJpts enabled 
1001, 1010, 1100, 1101 = Reserved 
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PIC 16F877 

PIC16F877/876 REGISTER FILE MAP 

PCl 

General 

11Fh 

2011 

'IFll 9FI, 
12011ADll 

EFh 16Fh 
FOI1 i70h 

HFI)7Fll FFll 
BankO Sankl 

II Unimplemented dam memory locations, rCCld CIS '0', 
* Nol a physical register, 

Note 1: Tl1ese registers are not implemented 011 tile i='ICI6FB76, 
2: Tllese registers are reserved, maintain tllese ,,:;gisters clear. 

ADRESL 

ADCONI 

General 
Plii'Pose 
Register 
80 ByteS 

nccesses 
70h-7Fll 

File 

Address 


100h 

'10'111 
102h 
10311 
10411 
10511 
105h 
107h 

10811 
10911 
WAh 

10BIl 
lOCh 
10011 
WEh 
1QFh 

11011 
111h 
11211 
11311 
1'1411 

11511 
11611 
117h 
11811 
119h 
llAh 
118h 

11Ch 
1'IOh 
HEll 

Indirect addel ') ! 

FUe 

Address 


'18011 

181h 

18211 
18311 
18411 
'185h 
'186h 
187h 
18811 
189h 

18All 
18811 
18Ch 
180h 
18Eh 
18Fh 
19011I, 
191 h 
'I92h 
19311 
19411 
195h 
19611 

General "9711
Purpose 

Register 
 19811 
16 Bytes 19911 

19Ah 
198h 
19Ch 
19011 

']C:Etl 

19FIl 

IAOtl 

General 

1EFh 

1FOh 

1FFIl 
Sani< 3 

F~e 
Address 

DOll 
01h 

0211 
0.'311 
0411 
0511 
0611 
0711 
0811 

09h 
DAh 
D6h 
OCh 
OOh 
OEh 
OFh 

'lOh 
1'lh 
'1211 
'13h 
'1411 
1511 

1611 
1711 
!8h 
19i1 
'iAIl 
'1811 
1Ch 

1011 
1Eh 

File 

Address 


80h 
Glh 
82h 
83h 

84h 
85h 
86h 
8711 
88h 
89h 
8All 

8Bh 
BCh 
BOh 

BEh 
8Fh 
90h 

91h 

92h 
93h 
94h 
95h 
9611 
9711 
9811 

9911 
9All 
9811 
9CIl 
9DIl 
SEll 
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PIC 16F877 

ADCONO REGISTE.R (ADDRESS: 1Fh) 

RIVV-O RIVV-O 


ADCS1 ADCSO 


bit 7 hit a 

ADCS1 :ADCSO: AID Conver-.:>ion Clock Select bits 
00 FascJ2 
01 FascJ8 
10 Fosc/:32 
11 FRC (clock derived from the internal AID module RC oscillator) 

CHS2:CHSO: Analog Channel Select bits 
000 channel 0, (RAG/ANO) 
001 channel1, (RA1JAN") 

010 channel 2, (RA2/AN2) 
011 channel 3, (RA3/AN3) 
100 channel 4, (RA5/AN4) 
101 channel 5, (REOIAN5){1) 
110 channel 6, (RE1!AN6)(1) 
III ::: channel 7, (RE21AN7)!1) 

CO/DONE: AID Conversion Status bit 

1 =AID conversion in progress (setting this bit starts the AID conversion) 
o =AID conversion not in progress (this bit is automatically cleared by flardw;:lfe when tile AJD 

conversion is complete) 

Unimplemented: Read as '0' 

ADON: AfD On bit 
1 =AID converter module is 
0::: AID converter module is shut-off and consumes no current 
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PIC 161?877 

ADCON1 REGISTER (ADDRESS 9Fh) 

u-o u-o RIVV-O u-o RIW-O R/W-O Rf\lV-O RlVl/-O 

bit 7 bit 0 

ADFM: AID Resul: Format Select bit 

1 :;;: RighI justified 6 Most Significant bits of are read as '0' 

0:::: Left 6 least Significant bits of ADRESL me read as '0' 


Unimplemented: Read as '0' 


PCFG3:PCFGO: NO Port COllfi~'LI.ration Control bits 


PCFG3: '1.N4 AN3 
VREF+ VREf-

CHANI 

PCFG() ! 
Refs(2) 

0000 VDD Vss 8/0 

0001 RA3 Vss 7/1 

0010 VDD 'Iss 510 

0011 RA3 Vss 411 

0100 VOD >Iss 3/0 

0101 0 0 RA3 Vss 211 

011x D D Vss 0/0 

1000 A A A A VREF+ i VREF A RA;7 6/2 

1001 D D A A A A A \!OD vss 610 

1010 0 0 A A VREF+ A A RA3 vss 511 

1011 D D A A : VREF A RA.3 RA2 4/2 

1100 D D D RA2 3/2 

1101 D 0 RA2 212 

1110 D 1/0 

11E D 1/2 

A = Analog input D 

Note 1: TI,Bse cl,annels are not availal)le on F'IC-I !3FB73187r3 devices_ 
2: Tilis column indicates the number of analog ch;:mnels clVailoble as AiD inputs ,mel 

the num!)er of chcmnels liseel as vollfl!=)B reference 
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FIGURE 10·1: USARTTRANSMITBLOCK DIAGRAM r------------------

FIGURE 10-4: USART RECEIVE BLOCK DIAGRAM 

x64 Baud Rate eLK 

f---j-------.............j FIFO 
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