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QUESTION ONE (25 marks)

(a)

(i)

(i)

(iif)

Draw a block diagram to show the organization of a microprocessor based
system assuming typical functions.

(3 marks)
Write some features of CISC architecture.

(2 marks)
A program written for 16F84A, includes instructions roll equ {Bh'and fill equ
104k’ Based on these, write the machine instructions (op codes) for the
following assembly statements.
decf toll 0 goto  fill
bef  roll2 movlhy .35

(4 marks)

(b) A block of a program using 16F84A with a /0MHz crystal is shown in Figure-Q1.

(1)

(i)

bsf status, 5
moviw b’11000110"
movwf option_reg

Figure-Q1

Explain what is meant by the statements in Figure-Q1.
(4 marks)
Calculate the time taken by the timer to increment one count.

(3 marks)

In an application, a 4MHz crystal is used to provide clock signal to a 16F84A.

(i)

(i)

(iif)

It is required to overflow the timer in every /J5ms. State how you are going to do
it with minimum timing error.

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

(2 marks)
Show the bit configuration of the option register with respect to (i) above.

(2 marks)
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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.

(a)
()

(d)

Py
/—Jﬂ“\
{ return
AR

Figure — Q2

Write the assembly code for this subroutine.

(6 marks)
Derive the delay time provided by this subroutine.

7 marks)

How do you obtain a delay as clnse as possible to 0.3mis?

(5 marks)
Draw a flow chart of a subroutine which will provi-e a delay as close as possible to
10ms using (c) above. Your program must consider for a short program length. Show
the necessary calculations required.

(7 marks)
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QUESTION THREE (25 marks)

A common cathode LED display seven segments ‘a’to ‘g’ are connected to PortB(0) 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 numbers clearly. You may

draw clock oscillator R and C without values.
(7 marks)

(by Draw aprogram 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 must also be shown.
(12 marks)
(c) Show the contents of the TRISB and OPTION registers used for this program.

{6 marks)
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QUESTION FOUR (25 marks)

(a)

(b)

(©)

(i)  Itisrequired to interrupt a 16F84A by the timer and by an external signal on
PortB(0). Show the bit configuration of the INTCON register for this case.
{4 marks)

(i)  While executing the program in (i) abeve, INTCON shows a value of 32h at some
point of time. Describe the conditions relevant at this situation.

(4 marks)

(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)

(ify Ifthe 16F877 is running on a /0MHz crystal oscillator with SSPSTAZ and
SSPCON registers configured as C0/ and 32/, estimate the maximum data rate
of a device that can be connected using SPI.

(4 marks)

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

(i)  Describe what is meant if ADCONU is,

?y 7o tjofojoft
76 5 4 3 2 1 0
(3 marks)

(ily Complete ADCONQO bits ( bit 6 and bit 7).

(3 marks)

(iii) Describe what is meant if ADCONT is,

(3 marks)



PIC 16F84A File Address Fite: Address
_ oon | indirect agar P | indirectagar™ | son
PDIP, SOIC Ot TMRO OPTION_REG | 81n
T 02h PCL PCL 82h
RA2 = [e1 18] == RA1
RAZ =—e[12 17 [J s RAQ 03h STATUS STATUS 83h
RASITOCK! =—=[1 3 bl 16 ]~ OSCHCLKIN 04h FSR FSR 84h
- p— ] 5 = OSCTCLKOUT
M H Q g LRauT osh PORTA TRISA 85h
vss—= (16 @ 14[]<-vop
RBOANT =8 @  13]=~—Rer 06h PORTB TRISB 860
RB1 =07 P 2] R8s o7h ey < oarh
RB2 ~— E 2 " g ~— R85 58h EEDATA EECONT BEN
—-—— B 4
Ra3 1 RE oeh EEADR Eecon2t? 8gh
OAR PCLATH POLATH 2an
0Bh INTCON INTCON 88h
och 8ch
68
General Mapped
Purpose (accesses)
Re%isters inBank 0
{SRAM)
4Fh CFh
500 DOh
STATUS REGISTER (ADDRESS 03h, 83h)
RW-0 RAN.D RW-0 ®-1 R-1 RAN-% RAW-x RAN-x
| wmp | re1 | RPO | TO | PD z DC c |
bity bit 0

Linimplemented: Maintain as "o’

RP0: Register Bank Select bits (used for direct addressing)
01 = Bank 1 (80h - FFh)

oo = Bank O (00h - TFI)

TO. Time-nuit bit

1= After power-up, CLRYDT Nstruction, or 212 instiuction
0= AWDT tims-out occurred

PD: Powe.-down bit

1= After power-up or by the crrwoT instruction

0= By execulion of the sZE2xP instruction

Z: Zero bit

1 = The result of an arithmetic or logic operalion is Zero

o = The result of an arithmetic or logic nperation is not zero
DC: Digit carry/borrow bit (apowr, an
is reversed)

1= A carrv-out from the 4th low order it of the result accurred
0 = No carry-out from the 4th low order bit of the result

= instructions) (for borrow, the polanty

C: Carry/borrow bit (ADTWE, 2DDLW, SUBLW, SUBKF  instructions} (for borrow, the poladty is
reversed)
1= A carry-out from the Most Significant bit of the result ocaurred
o = No carry-out frem the Most Significant bit of the result occurred
Note: A subtraction is executed by adding the two's complement of the second operand.
For rotate {(ras, ROF) instructions, this bitis loadaed with either the high or low order
bit of the source registar.
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PIC 16F84A

QOPTION REGISTER (ADDRESS 81h)
RW-1 WW-1 RAW.1 RW-1 RiW-1 RAW.1 RN

RW.1

[ RBPU [INTEDG 70CS | ToSE | PSA PS2 PS1

PSO

bit 7

REU: PORTB Pull-aip Enable bit

1= PORTB pull-ups are disabled

6 = PORTE pull-ups are enabled by individual port latch values

INTEDG: Interrupt Edge Select fit

1 = Interrypt on rising edge of REONT pin

0 = [nterrupt on falling edge of RBY/INT pin

TRCS: TMRO Clock Source Select bit

1 = Transiticn on RA4TOCK! pin

o = Internal instniction cycle dock [CLKOUT}

TOSE: TMRO Source Edge Selsct bit

1 = Increment on high-io-low tansition an RA4/TOCKI pin

0 = increment on low-to-high transition on RA4/TOCKI pin

PSA: Prescaler Assignment bit

1= Prescaler is assignad to the WDT

0= Prescoler is assigned to the Timer( medule

PS2:P80: Prescaler Rate Salect bits

Bit Value  TMRO Rate WDT Rate
ooe
061
D1y
011
150
131
11a
111

Lod rh O B IS e

RS

1
1
1
1
1
1
1
1:

TP i R

fasR e

=]

8

ke e e e o e s
I o R ™ < <N

7

INTCON REGISTER (ADDRESS O0Bh, 8Bh)
RAW.G Rw-0 RIW-O RAN-O RIVW-0 RW.0 RO

it

RAW-x

[ GIE | EEE TOIE | INTE RBIE TOE | INTF

REBIF

Bit7

GIE: Global Interrupt Enable bit

1 = Enables all unmaskad interrupts

¢ = Disables ali intertupls

EEIZ: EE Write Complete inteirupt Enabile bit

1 = Epnables the EE Writs Complete intarrupts

¢ = Disables the EE Write Complete interrupt
TOIE: TMRO Overflow Interrupt Enaide bit

1 = Enables the TMRO interoupt

0 = Disablas the TMRO nterrupt

INTE: RBU/INT External Interrupt Enable bit

1 = Enables the RBUANT external interrupt

0 = Dizables the RBO/ANT extemnal interrupt
REIE: RB Port Changa interrupt Enable hit

1 = Enables the RB pont change interrupt

0 = Disables the RB port change indermint

TOIF: TMRO Overflow Irterrupt Flag bit

1 = TMRO register has overfiowed {must be cleared in softwars)
0 = TMRT register did not overflow

INTF: RBOJNT Extarral Inferrupt Flag bit

1 = The REOANT extemna! interrupt occurrad (must be ceared in software)
o = The RBOJINT external interrupt did nat ocour
RBIF: RB Port Change interrupt Flag bit

bit 0

1 = Atleastone of the 3B7:RB4 pins changed state (must ba cigared in sofiware)

i = None of the RB7.RE4 pins have changed siate
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16F84A and 16F877

14-Bit Cpcode

Mnemonic, e Status
Operands Description Cycles on Len | Atrected Notes
BYTE-CRIENTED FILE REGISTER OPERATIONS
SODWF id Add W and1? 1 0¢ 0111 4fer £frf | CDCZ 1.2
ANDWF 1,d AND W with 1 1 00 D101 Arfrf ffEf Z 1.2
CLRF 1 Ciear [ 1 00 000L Lfff ffff ¥4 2
CLRW - Clear W 9 00 G001 Oaex  XEXX 2
COMF rd Complement { 1 0 10061 &fff rfrfr zZ 1.2
DECF f.d Decrgment { 1 00 9011 drfff FLff Z 1.2
DECFSZ f.d Decrement f, Skip i 0 1(2) 00 1011 dfff fres 1.2.3
INCF 1d increment 1 1 00 1010 Grff f£frr Z 1,2
INCF&Z Id Increment 1, Skip if 0 142) 00 1111 Sfff Ifff 1.2.3
{ORWF f,d nclusive ORW with 1 1 00 QIG0 Aarff ffrr Z 1.2
MOVF id Move T 1 00 1000 dfff Ifff Z 1,2
MOVWF { RMove Wiof 1 o8 0000 Lfff f£rff
NOP - No Operation 1 Q2 0000 Oxx{ 0000
RLF fd Rotate Left { ihrough Carny 1 00 1101 Gfff ff2f C 1,2
RRF f.d Rotale Right T through Carry 1 G0 1100 dfff fIff o4 1.2
SUBWF f,d Subtract W froro 1 40 0010 gffr ferff| CDCE 1,2
SWAPF f.d Swap nibbles in 1 4 o0 11lg 4ffr fEff 1.2
XORWF f.d Exclusive OR W with 1 1 Q0 010 Afff £EET Z 1,2
BIT-ORIENTED FILE REGISTER OFERATIONS
BCF f,b Bil Clear ¥ 1 Q1 0L bIff f£irf 4,2
BSF 1.b Bil Bel 1 i 01 01bh BELL £Erf 1.2
BTFSC b Bit Test 1, Skip if Ciear 1{2) 01 10kb bfzt fref 3
BTF5S f.b Bit Test 1, Skip if Set 142) 01 1lkb BELEf LIt 3
LITERAL AND CONTROL OPERATIONS
ADDLW k Add titeral and W 1 11 111w c.DCZ
ANDLW K AND literal with W t 11 19401 z
CALL K Call subreutine 2 10 ik e
CLRWDT - Clear Watchdog Timer 1 Q00RO TOPD
GOTO Kk Go to address 2 10 IXkx
IORLW K Inclusive OR Iiteral with W 1 11 1000 z
RMOoVEW Kk tlove lifteral o W 1 1l Himx
RETFIE - Return from interrupt 2 o8 0000
RETUN k Return with literalin W 2 11 0lmx
RETURN - Return from Subroutine 2 (LB ivield] o
SLEEP - Go inte stangby mode 1 LIV e ] TO,PD
5UBLW Sublract W from el 1 110 iiox cocz
XORLY |4 Exclusive OR lileral with W 1 1101910 4

Note 1@ When an VO register is modited as a function of iisell (e.g., ¥OvE 308715, 1), he value used will be that value present
on the pins themselves, For example, if the data fateh is *1" for a pin configured a5 nput and 15 driven low by an extermnal
dewice, the data will e wiitten back with 3 0",

2: Ithis instruction is execuied on the TMRQ reg ster (and, where applicabie. & = 1), the prescaler wifl e cleared if

assigned to the Timer0 Module.
31 M Program Counter (PC) is modified of a conditional test s lrue, the instruction requires two cycles, The second cycle is
execuled as a NGE,
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Pin Diagram

PIC 16F877

PDIP

FACLRA/PP et ]
RAWANG <oetn E
RATIAN b [ ]

RAZIANZNVREF - st [
RAVANINREF+ et [
RATOCKS e ]
RASIAMASSE e [ ]
REGRGIANS e []
REAWRIANG st []
REAUCSIANT e [

[ —

OSCHUCLKIN e [
OSCHCLEOUT v
RCITICSOITICK!] e [
RCUTICSYCCP2 o []
RCHCCPY i [
RCVSCRISCL - []
ROGPSFO e [
ROYPSP i [

Lo RU——— gy

W oW m o d Wk -

PIC16F877/874

RETPGD
REWPGC
RBES

RB4

- RBI/PGM
882

RB1
RBO/INT
VoD

Va3
ROTPSPT

- RDEPSPE
RO&ISPS
ROSPGPY
RCTHRIDT
ROBITXICK
RCHSDO
RC4STUSDA
RLAPSP3
RUAPGP2
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PIC 16F877
SSPSTAT. SYNC SERIAL PORT STATUS REGISTER (ADDRESS: 94h)

RIW-0 RIW-0 R-D R-0 R-0 R-0 R0 R-0
| svp [ cke | oK | p s | rW | UvA | BF
bit 7 bit 0

SMP: Sample bit

SPI Master mode:

1 = Input data sampled at end of data cutput thne

0 = {nput data sampled at middle of data output time

SP1 Slave mode:

SMP must be cleared when SPI is used in slave mode

In I2C Master or Slave moda:

1 = Siew rate control disabled for standard speed mode (100 kHz and 1 MH2)
0 = Siew rate control enabled for high speed mode (400 kHz)

CKE: SPI Clock Edge Seiect (Figure 8-2, Figure 9-3 and Figure 94}

SP1_mode;

ForCKP =0

1 = Data transmitted on rising edge of SCK

0 = Data transmiited on falling edge of SCK

For CKP =1

1 = Data transmitted on falling edge of SCK

0 = Data transmitted on rising edge of SCK

in 1°C Master or Siave mode:

1 = Input levels conform io SMBus spec

0 = Input levels conform to 1°C specs

DiA: Data/Address bit (1°C mode only)

1 = Indicates that the last byle received or transmitted was data

0 = Indicates that the last byle received or transmitted was address

FISTOP bRt )
(12C mode only. This bit is cleared when the MSSP module is disabled, SSPEN is cieared )
1 = Indicates that a STOP bil has been detected fast {this bitis ‘0" on RESET)

0= S3TOP bit was not delected last

S START bit

{(PC mode only. This bit is cleared when the MSSP module is disabled, SSPEN is cleared )
1 = Indicates that a START bit has been datacied last {this bitis ‘0" on RESET)

0 = START hit was not detected fast

R/W: Read/write bil Information (1°C mode oniy)

This bit holds the RAY bit information following the last address match. This bit is only vaiid from the
address match to the next START bit, STOP bit of not ACK bit.

1= Read

G = Write

In 120 Master mode:

1 = Transmit is in progress

0 = Transmit is not in progress

Logical OR of this bit with SEN, RSEN, PEN, RCEN, or ACKEN will indicate if the MSSP is in IDLE mode.
UA: Update Address (10-it FC mode only)

1 = Indicates that the user needs 1o update the address in the S3PADD register

¢ = Address does not need 1o be updated

BF. Buifer Full Status bit

Recelve (SP1and 12C modes):

1 = Receive complete, SSPBUF is full

0 = Receive not complete, SSPBUF is emply

Transmit (1°C mor's onl:

1 = Data transmit in progress {does not nclude the ACK and STOP tils), SSPBUF is fuil
0 = Data fransmit complete {does not mclude the ACK and STOP bits), SSPBUF is emply
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PIC 16¥877

SSPCON: SYNC SERIAL PORT CONTROL REGISTER (ADDRESS 14h)

RAN-0 RIW-0 RAW-0 RIW-0 RAW-D RIW-D RIW-0 RAW-0
WCOL | SSPOV | SSPEN | GCKP | SSPM3 | SSPM2 | SSPM1 | SSPMO
bit 7 bit 0

WCOL: Write Collision Defect bit

Master mode:

1= A write to SSPBUF was attempted while the 12C conditions were not valid
0 = No cailision

Slave mode:
1 = SSPBUF register is written while still transmitling the previous word {must be cleared in
software)

¢ = Mo coliision

S5SPOV: Receive Gverflow Indicator bit

In SPI mode;

1= Anew byte is received while SSPBUF holds previous dala. Data in SSPSR is loston overflow. In Slave
mode, the user must read the SSPBUF, even if only transmitting data. to avoid overflows. In Master
mode, the overflow bit is noi set, since each operation is initiated by writing to the SSPBUF register.
{Must be cleared in software.}

0 = No overfiow

in 1I°C mode:

1= Abvyleis received while the SSPBUF is holding the pravious byte. SSPOVis a "dont care” in Transmit
mode. (Must be cleared in software.) )

0= No overflow

$SPEN: Synchronous Serial Port Enable bit

in SPImode,

When enabled, these pins must be properly configured as input or output

1 = Enables seriai port and contigures SCK, SDO, S0, and S8 as the source of the serfal port pins

0 = Disables serial port and configures these pins as KO port pins

n 12C mode,

When enabled, these pins must be propenly configured as input or oulput

1 = Enables the serial port and configures the SDA and SCL pins as the source of the serial port pins
¢ = Disables serial port and configures these pins as VY0 port pins

CKP: Clock Polarity Select bit

in SPimode:;

1 = jdle state for clock is a high level

1 = ldle state for clock is a low level

1 17C Slave mode:

S5CK retease control

1 = Enable clock

3 = Holds clock tow (clock stretch). (Used o ensure dala selup time. }
In I°C Master mode:

Unused in this mode

SSPM3:ISSPMO: Synchronous Serial Port Mode Select bils

0000 = 8P Masler mode, clock = Fosc/4

0001 = SP1 Master mode, clock = FoscHé

0010 = SPI Masier mode, clock = Fosc/td

0011 = SPI Master mode, clock = TMR2 ouiput/2

0100 = SPI Slave mode, dock = SCK pin. 58 pin contro enabled.

6101 = SP1 Slave mode, clock = SCK pin. 85 pin controt disahled. $8 can be used as VO pin.

$110 = °C Slave mode, 7-bit address

D111 = I°C Slave mode, 10-bit address

1600 = G Master mode, clock = Fosc / {4 * {(SSPALD+1))

1011 = PC Fimnware Controlled Master mode {Slave idle)

1110 = ¢ Firmware Gontroffed Master mode, 7-bit address with START and 8TOP bit interrupts enabled
1111 = 1°C Firmware Canirofled Master made, 10-bit address with START and STOP bit interrupts enabled
1001, 1010, 1100, 1101 = Reserved
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PIC 16K877

P1C16F¥877/876 REGISTER FILE MAP

File Fite File File
Address Address Address Address
indirect acar. ) | 0On indirect ader™ gon | Indirectaddr )| 100n | Indirect addr!? | a0
TMRO 0th OPTION_FEG  51n TWMRO 101h OPTION_REG| 181h
POL 02h PCL a2n PCL 102h PCL 1820
STATUS 03h STATUS 83h STATUS | 103 STATUS 183h
FSR 04h ESR 84h FSR | 104h FSR 184h
FORTA 05h TRISA 85h o 105n 185h
PORTE 06h TRISB 86h 106h TRISE 186h
PORTC 07h TRISC 87h 107nh 187n
PORTDM | 08¢ TRIGDUY  gan 108h 1881
pORTEM | 03n TRISEY | gon 10%h : 1890
PCLATH DAh PCLATH BAR PCLATH 10AR PCLATH 184N
INTCON 0Bh INTCON 8Bh INTCON 108h INTCON 188h
PIR1 OCh PIEY 8Ch EEDATA 1aCh EECON1 18Ch
PIR? 00h PIE2 80h FEADR 10Dh EFCON2 18Dh
TMRIL OEh PCON 8Fh EEDATH | 1CED 18ER
TMR1H OFn EEADRH | 10Fh 18Fh
TICON 10h 110R 180h
TMR2 11h SSPCON2 | 91h 111h ’ 191h
T2CON 12h PR2 92h 112h 1920
SSPBUF 13h SSPADD 93h 113h 193h
SSPCON | 14h S5FSTAT | G94h 114h : 194h
CCPRIL 15h ' 115h 196h
CCPRTH 1Gh 116h 156h
CCPICON | 17n g General 17h gen&f al 197h
RCSTA | 18h TXSTA | 98h Redes | 1180 Registor | 198N
THREG 19h SFBRG g9h 16 Byles 118h 15 Bytes 1950
RCREG AR 11Ah 1940
CCPR2L 18h 11Bh 195h
CCPR2H 1Ch 11Ch 18Ch
CCPZCON | 1Dh 110h 19Dh
ADRESH | 1Eh ADRESL YEnD 11ER 12Eh
ADCOND 1Fh ADCONI 9Fh 11Fh 19Fh
20h AR 1200 1Ah
General General General General
Purpose Puipose Purpose Purpose
Register Regisier Register Register
96 Bytes 80 Bytes EFh 80 Bytes — A0 Bytes 1EFh
accesses Fon ancesses 170n ACCESZCE 1FOn
TOh-7F1 70h-7Fh 70h - 7FR
7Fh FFh 17Fh 1FFh
Bank O Bank 1 Bank 2 Hank 3

B Unimplemenied data memory locations, read as 0.
* Not a physical register,

Mote 1: These registers are notimplemeanted on the PIC1GFB76.
2: These registers are reserved, mainiain these ragisters clear.
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PIC 16F877
ADCONGC REGISTER (ADDRESS: 1Fh)

R/W-0 R/W-0 R/W-0 RW-0 R/W-0 RW-0 U-g

RW-0

ADCST | ADCSO | CHS2 | CHS1 | CHSO | GO/DONE |j

ADON

hit7

ADCS1:ADCS0: A/D Conversion Clock Select bits
00 = FOSC/Z

01 = Fosc/8

10 = FO8C/32

11 = FRC (clock denved frum the internal A/D module RC oscillator)
CHS2:CHS80: Analog Channel Seiect bits

000 = channel 0, (RAUB/AND)

001 = channel 1, (RAT/ANT)

010 = channel 2, (RA2/AN2)

011 = channel 3, (RAJ/AN3)

100 = chamnel 4, (RAB/AN4)

101 = channel 5, (REO/ANS)Y)

110 = channel 6, (RE?!ANﬁ}m

111 = channel 7, (REZANTIT

CQ/DONE; A/D Conversion Status bit
IFADON = 1-
1 = A/D conversion in progress (setting this bit starts the A/D conversion)

hit 0

o = A/D conversion not in progress (this bit is automatically cleared by hardware when the A/D

conversion is complete)
Unimplemented: Read as 0’

ADON: A/D On bRt
1 = A/D converter module is operating
o = A/D converter module is shut-off and consumes no operating current

Data Page 8 of 10



PIC 16¥877

ADCON1{ REGISTER (ADDRESS 9Fh)
u-0 U0 RW-0 130 RwW-0 RAN-0 RAW-O RAW-0

ADFM i PCFG3 | PCFG2 | PCFGH PCFGO

bit 7 bit 0

ADEM: A/D Resull Format Select bit

1 = Right justified. & Most Significant bits of ADRESH are read as 0"
o = Left jusiified. B Least Significant bits of ADRESL are read a3 "0,
Unimplemented: Read as '/

PCFG3:PCFGO: A/D Port Configuration Conirol bits:

PCFG3: | ANT ang!™ | ANsUTI| ANa | ANS ANZ | ANT | ANO | oo vy, CHAN

PCFGO | REZ | RE1 | RE0 | RA5 | RA3 | RAZ | RA1 | RAD Refs
0000 A A A A A A A A VoD | Vss B/0
0001 A A A A | VREF+ | A A A RA3 | vss 771
GO1D v D D A A A A A Yoo Vss ai0
GOl D D D A VREF+ A A A RA3 Vas 4/1
0100 D D D D A o A A VoD | Vss 30
9101 o D D D VrRer+ | D A A RA3 | Vss 271
01ix b D D D 8] D D VDD Vss 0/
1000 A A A A VREF+ | VREF- A A RA3 RAZ 612
1801 5 D A A A A A A VDD Vss /0
1010 D D A A | VREF+ | A A A RAZ | Vss &1
1011 D D A A VREF+ | VREF- A A RA3 RA2 412
1100 D D D A | VrER+ | VREF- | A A RA3 | RA2 312
1101 D D D D | VREr+  VREF- | A A RA3 | RAZ 212
1110 D D Y D D D 0 A voo | Vss 10
111t D o D D | VREF+ | VREF- | D A RA3 | RAZ 172

A = Analog input D = Digital VO

Note 1: These channels are not available on PICTEFBT 3875 devices,
2: This column indicates the number of analog channels available as A/D inpuis and

the number of analog channels used as voltags reference inpuls.

Legend:
R = Readable bit W= Writable bit U = Unimplemented hif, read as'0"
-n = Yalus at POR 1= Bitis set 0" = Bitis cleared % = Bit is unkinown

Data Page 9 of 10



PIiC 151877

FIGURE 1041: USART TRANSMIT BLOCK DIAGRAM
F Data Bus
TXREG Register |
TXIE { g
Y 13677
' el B B
: ’(8)\ L ¢ (o i N%Ceéztgotl@
- e .. TSRRegster ... M i
nterupt E ] * RCBTNCK pin
TREN | Baud Rats CLK j ]
/ TRmT|  [spen
Baud Rate Genarator ‘
TXeD]|
FIGURE 10-4: USART RECEIVE SLOCK DIAGRAM
.. B% Baud Rate CLK e J OERR FERR l
: ; | CREN
Fose SPBRG : ' o I [ _______
! . gf 1 Msb RER Reaqister Lsb
" Baod Ame Gonaraier ~18 W STOP|(8) 7| eaws |1 0]|sTART|!
H i
i t
RCTIRXOT ' :
/7 Pin Buffer 1
K J* and Control . ggﬁ%‘lel",’

Dala Bus
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