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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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PIC16C6X

4.0 MEMORY ORGANIZATION FIGURE 4-2: PIC16C62/62A/R62/64/64A/
Applicable Devices R64 PROGRAM MEMORY
61]62]62A]R62]63|R63]64]64A[R64]65]65A]RE5]66]67 MAP AND STACK
4.1 Program Memory Organization | PC<12:0> |
CALL, RETURN 13
The PIC16C6X family has a 13-bit program counter RETFIE, RETLW
capable of addressing an 8K x 14 program memory Stack Level 1
space. The amount of program memory available to E
each device is listed below: Stack Level 8
Device Program Address Range Reset Vector 0000h
Memory - i
5 Peripheral Interrupt Vector | 0004h
PIC16C61 1K x 14 0000h-03FFh g 2 0005h
PIC16C62 2K x 14 0000h-07FFh z a On-chip Program
PIC16C62A 2K x 14 0000h-07FFh 3 Memory (—
PIC16CR62 2K x 14 0000h-07FFh
PIC16C63 4K x 14 0000h-OFFFh PSS,
PIC16CR63 4K x 14 0000h-0FFFh
PIC16C64 2Kx14 | 0000h-07FFh —_—
PIC16C64A 2K x 14 0000h-07FFh
PIC16CR64 2K x 14 0000h-07FFh 1FFFh
PIC16C65 4K x 14 0000h-0FFFh
PIC16C65A 4K x 14 0000h-0FFFh FIGURE 4-3: PIC16C63/R63/65/65A/R65
PIC16CR65 4K x 14 0000h-OFFFh PROGRAM MEMORY MAP
PIC16C66 8K x 14 0000h-1FFFh AND STACK
PIC16C67 8K x 14 0000h-1FFFh | PC<12:05 |
For those devices with less than 8K program memory, CALL, RETURN ]E 13,
accessing a location above the physically implemented RETFIE, RETLW
address will cause a wraparound. Stack Level 1
The reset vector is at 0000h and the interrupt vector is .
at 0004h. Stack Level 8
FIGURE 4-1: PIC16C61 PROGRAM Y Reset Vector 0000h
MEMORY MAP AND STACK Peripheral Interrupt Vector 0004:
0005
[ PC<12:0> |
CALL, RETURN 13 .
RETFIE, RETLW > On-chip Program [t
Stack Level 1 2o Memory (Page 0)
Stack Lovel 8 gL | 0800
=]
Reset Vector 0000h
-~ On-chip Program
5 Peripheral Interrupt Vector | 0004h Memory (Page 1)
= 0005h
05
§C% On-chip Program v oFFEn
3 Memory = - 1000h
03FFh
0400h %
% 1FFFh
1FFFh
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PIC16C6X

FIGURE 4-6: PIC16C62/62A/R62/64/64A/ FIGURE 4-7: PIC16C63/R63/65/65A/R65
R64 REGISTER FILE MAP REGISTER FILE MAP
File Address File Address File Address File Address
00h INDF(™ INDF( 80h 00h INDF(™ INDF( 80h
01h TMRO OPTION 81h 01h TMRO OPTION 81h
02h PCL PCL 82h 02h PCL PCL 82h
03h STATUS STATUS 83h 03h STATUS STATUS 83h
04h FSR FSR 84h 04h FSR FSR 84h
05h PORTA TRISA 85h 05h PORTA TRISA 85h
06h PORTB TRISB 86h 06h PORTB TRISB 86h
07h PORTC TRISC 87h 07h PORTC TRISC 87h
08h PORTD® TRISD® 88h 08h PORTD® TRISD® 88h
09h PORTE® TRISE® 89h o9h PORTE® TRISE® 89h
0Ah PCLATH PCLATH 8Ah 0Ah PCLATH PCLATH 8Ah
0Bh INTCON INTCON 8Bh 0Bh INTCON INTCON 8Bh
0Ch PIR1 PIE1 8Ch 0Ch PIR1 PIE1 8Ch
0Dh 8Dh oDh PIR2 PIE2 8Dh
0OEh TMR1L PCON 8Eh OEh TMR1L PCON 8Eh
OFh TMR1H 8Fh OFh TMR1H 8Fh
10h T1CON 90h 10h T1CON 90h
11h TMR2 91h 11h TMR2 9th
12h T2CON PR2 92h 12h T2CON PR2 92h
13h SSPBUF SSPADD 93h 13h SSPBUF SSPADD 93h
14h SSPCON SSPSTAT 94h 14h SSPCON SSPSTAT 94h
15h CCPRIL 95h 15h CCPRIL 95h
16h CCPR1H 96h 16h CCPR1H 96h
17h CCP1CON 97h 17h CCP1CON 97h
18h 98h 18h RCSTA TXSTA 98h
19h TXREG SPBRG 99h
1Ah RCREG 9Ah
1Bh CCPR2L 9Bh
1Fh 9Fh 1Ch CCPR2H 9Ch
o0h AOh 1Dh | CCP2CON 9Dh
General
Purpose 1Eh 9Eh
General Register
Purpose CB;S: 1Fh 9Fh
Register
o 20h General General Adh
Purpose Purpose
7Fh FFh 7Fh Register Register FFh
Bank 0 Bank 1 Bank 0 Bank 1
[ Unimplemented data memory location; read as '0". ] Unimplemented data memory location; read as '0'.
Note 1: Not a physical register. Note 1: Not a physical register
2: PORTD and PORTE are not available on 2: PORTD and PORTE are not available on
the PIC16C62/62A/R62. the PIC16C63/R63.
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PIC16C6X

TABLE 4-2: SPECIAL FUNCTION REGISTERS FOR THE PIC16C62/62A/R62 (Cont.d)
Value on: Value on
Address | Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0 POR, all other
BOR resets®
Bank 1
8oh(! INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 | 0000 0000
81h OPTION RBPU ‘ INTEDG ‘ TOCS | TOSE | PSA ‘ PS2 | PS1 ‘ PSO 1111 1111|1111 1111
g2h(! PCL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
83h(® STATUS IRP®) ‘ RP1(®) ‘ RPO | TO | PD ‘ z | DC ‘ (o] 0001 1xxx | 000g quuu
84h(  |FSR Indirect data memory address pointer XXXX XXXX | uuuu uuuu
85h TRISA = ‘ = ‘PORTA Data Direction Register --11 1111 |--11 1111
86h TRISB PORTB Data Direction Register 1111 1111|1111 1111
87h TRISC PORTC Data Direction Register 1111 1111|1111 1111
88h — Unimplemented — —
89h — Unimplemented — —
8Ah(1:2) |PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
8Bh(" INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
8Ch PIE1 (6) (6) — — SSPIE CCP1IE TMR2IE TMR1IE |00-- 0000 [ 00-- 0000
8Dh — Unimplemented — —
8En  |PCON - | -] =] = ] =] = | #or | mor® |- - |- - w
8Fh — Unimplemented — —
90h — Unimplemented — —
91h — Unimplemented — —
92h PR2 Timer2 Period Register 1111 1111|1111 1111
93h SSPADD | Synchronous Serial Port (12C mode) Address Register 0000 0000 | 0000 0000
94h SSPSTAT — ‘ — ‘ D/A | P | S ‘ RW | UA ‘ BF --00 0000 | --00 0000
95h-9Fh — Unimplemented — —
Legend: x =unknown, u = unchanged, g = value depends on condition, - = unimplemented location read as '0".
Shaded locations are unimplemented, read as ‘0’.
Note 1: These registers can be addressed from either bank.
2: The upper byte of the Program Counter (PC) is not directly accessible. PCLATH is a holding register for the PC whose
contents are transferred to the upper byte of the program counter. (PC<12:8>)
3: Other (non power-up) resets include external reset through MCLR and the Watchdog Timer reset.
4: The BOR bit is reserved on the PIC16C62, always maintain this bit set.
5: The IRP and RP1 bits are reserved on the PIC16C62/62A/R62, always maintain these bits clear.
6: PIE1<7:6> and PIR1<7:6> are reserved on the PIC16C62/62A/R62, always maintain these bits clear.

© 1997-2013 Microchip Technology Inc.
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PIC16C6X

TABLE 4-5: SPECIAL FUNCTION REGISTERS FOR THE PIC16C65/65A/R65
Value on: Value on
Address |Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR resets®
Bank 0
0oh(™ INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 | 0000 0000
01h TMRO Timer0 module’s register XXXX XXXX [Uuuuu uuuu
02h(M PCL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
o03h®  |STATUS IRP(®) | RP1() | RPO ‘ TO ‘ PD | z ‘ DC | o] 0001 1xxx |000g quuu
04h(M) FSR Indirect data memory address pointer XXXX XXXX |uuuu uuuu
05h PORTA — | — |PORTA Data Latch when written: PORTA pins when read --XX XXXX | --uu uuuu
06h PORTB PORTB Data Latch when written: PORTB pins when read XXXX XXXX |Uuuuu uuuu
07h PORTC PORTC Data Latch when written: PORTC pins when read XXXX XXXX |Uuuuu uuuu
08h PORTD PORTD Data Latch when written: PORTD pins when read XXXX XXXX [Uuuuu uuuu
09h PORTE — — — — l — | RE2 ‘ RE1 | REO ---- -XXX | ---- -uuu
0Ah(12) [PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
oBh(" INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
0oCh PIR1 PSPIF (6) RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF | 0000 0000|0000 0000
0Dh PIR2 — — — —_ — — — CCP2IF | ---- --- 0f---- --- 0
OEh TMR1L Holding register for the Least Significant Byte of the 16-bit TMR1 register XXXX XXXX [Uuuuu uuuu
OFh TMR1H Holding register for the Most Significant Byte of the 16-bit TMR1 register XXXX XXXX [uuuu uuuu
10h T1CON — | — |T1CKPS1 ‘ T1CKPSO ‘T1OSCEN| T1SYNC ‘ TMR1CS | TMR1ON | --00 0000 | --uu uuuu
11h TMR2 Timer2 module’s register 0000 0000|0000 0000
12h | T2cON —  [routpsa | Toutpsz [ Toutpst [ TouTPso | TMR2ON | T2cKPS1 | T20KPSO [ -000 0000 | 000 0000
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX |Uuuuu uuuu
14h sspcoN | wooL | sspov | sspen | ckp | ssPms | ssPmz | ssPmi | ssPMo [o000 0000|0000 0000
15h CCPR1L |Capture/Compare/PWM1 (LSB) XXXX XXXX | uuuu uuuu
16h CCPR1H |Capture/Compare/PWM1 (MSB) XXXX XXXX | Uuuu uuuu
17h CCP1CON — — CCP1X CCP1Y CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO | --00 0000 | --00 0000
18h RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 -00x [ 0000 -00x
19h TXREG USART Transmit Data Register 0000 0000 (0000 0000
1Ah RCREG USART Receive Data Register 0000 0000 | 0000 0000
1Bh CCPR2L  |Capture/Compare/PWM2 (LSB) XXXX XXXX | Uuuu uuuu
1Ch CCPR2H |Capture/Compare/PWM2 (MSB) XXXX XXXX |Uuuuu uuuu
in  [ccrecon| — [ — [ copax [ copav [ ccpams | copamz [ copamt | copamo [ --00 0000 | --00 0000
1Eh-1Fh — Unimplemented — —
Legend: x =unknown, u =unchanged, q = value depends on condition, - = unimplemented location read as '0'.
Shaded locations are unimplemented, read as ‘0’.
Note 1: These registers can be addressed from either bank.
2: The upper byte of the Program Counter (PC) is not directly accessible. PCLATH is a holding register for the PC whose
contents are transferred to the upper byte of the program counter. (PC<12:8>)
3: Other (non power-up) resets include external reset through MCLR and the Watchdog Timer reset.
4: The BOR bit is reserved on the PIC16C65, always maintain this bit set.
5: The IRP and RP1 bits are reserved on the PIC16C65/65A/R65, always maintain these bits clear.
6: PIE1<6> and PIR1<6> are reserved on the PIC16C65/65A/R65, always maintain these bits clear.
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PIC16C6X

TABLE 4-6:

SPECIAL FUNCTION REGISTERS FOR THE PIC16C66/67

Value on: Value on
Address | Name Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 POR, all other
BOR resets®
Bank 0
ooh™ INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000|0000 0000
01h TMRO Timer0 module’s register XXXX XXXX |uuuu uuuu
02h(" PCL Program Counter's (PC) Least Significant Byte 0000 0000 [ 0000 0000
03h(  |STATUS IRP | RP1 | RPO ‘ TO ‘ PD | z ‘ DC | (¢} 0001 1xxx |000g quuu
04h(M FSR Indirect data memory address pointer XXXX XXXX |uuuu uuuu
05h PORTA — | — | PORTA Data Latch when written: PORTA pins when read --XX XXXX | --uu uuuu
06h PORTB PORTB Data Latch when written: PORTB pins when read XXXX XXXX |Uuuu uuuu
07h PORTC PORTC Data Latch when written: PORTC pins when read XXXX XXXX |Uuuuu uuuu
08h() PORTD PORTD Data Latch when written: PORTD pins when read XXXX XXXX | uuuu uuuu
09h®  |PORTE — — — — ’ — | RE2 ‘ RE1 | REO |---- -xxx|---- -uuu
0Ah(12) [PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
oBh(™ INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
0Ch PIR1 PSPIF®) (4) RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
0oDh PIR2 — = = - = = — CCP2IF | ---- --- 0f---- --- 0
OEh TMRI1L Holding register for the Least Significant Byte of the 16-bit TMR1 register XXXX XXXX |uuuu uuuu
OFh TMR1H Holding register for the Most Significant Byte of the 16-bit TMR1 register XXXX XXXX |uuuu uuuu
10h T1CON — | — |T1CKPS1 ‘ T1CKPSO ‘T1OSCEN| TISYNC ‘ TMR1CS | TMR1ON | --00 0000 | --uu uuuu
11h TMR2 Timer2 module’s register 0000 0000 | 0000 0000
12h T2CON — | TOUTPS3 | TOUTPS2 ‘ TOUTPS1 ‘ TOUTPSO | TMR20ON ‘ T2CKPS1 | T2CKPSO | -000 0000 | -000 0000
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX |Uuuu uuuu
14h ssPCON | wooL | sspov | ssPEN | ckp | ssPma | sspmz | ssPM1 | ssPMo 0000 0000|0000 0000
15h CCPR1L |Capture/Compare/PWM1 (LSB) XXXX XXXX |Uuuuu uuuu
16h CCPR1H |Capture/Compare/PWM1 (MSB) XXXX XXXX | Uuuu uuuu
17h CCP1CON — — CCP1X CCP1Y CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO | --00 0000 | --00 0000
18h RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 -00x [ 0000 -00x
19h TXREG USART Transmit Data Register 0000 0000 | 0000 0000
1Ah RCREG USART Receive Data Register 0000 0000 | 0000 0000
1Bh CCPR2L  |Capture/Compare/PWM2 (LSB) XXXX XXXX | Uuuu uuuu
1Ch CCPR2H |Capture/Compare/PWM2 (MSB) XXXX XXXX | Uuuu uuuu
ih  |ocracon| — | — | copex | copav | copama | copamz | copamt | copamo [ --00 0000 | --00 0000
1Eh-1Fh — Unimplemented — —
Legend: x =unknown, u =unchanged, g = value depends on condition, - = unimplemented location read as '0'.
Shaded locations are unimplemented, read as ‘0’.
Note 1: These registers can be addressed from any bank.
2: The upper byte of the Program Counter (PC) is not directly accessible. PCLATH is a holding register for the PC whose
contents are transferred to the upper byte of the program counter. (PC<12:8>)
3:  Other (non power-up) resets include external reset through MCLR and the Watchdog Timer reset.
4: PIE1<6> and PIR1<6> are reserved on the PIC16C66/67, always maintain these bits clear.
5: PORTD, PORTE, TRISD, and TRISE are not implemented on the PIC16C66, read as '0'.
6: PSPIF (PIR1<7>) and PSPIE (PIE1<7>) are reserved on the PIC16C66, maintain these bits clear.

DS30234E-page 32

© 1997-2013 Microchip Technology Inc.




PIC16C6X

FIGURE 4-13: PIE1 REGISTER FOR PIC16C63/R63/66 (ADDRESS 8Ch)

RW-0  RMW-0  RMW-0 RMW-0 RWO RW-0 RWO0 _RW-0
[ — | — 1 moie | 7xiE | ssPiE | ccP1iE | TMR2IE | TMRIIE | [R = Readable bit

bit7 pito |W = Writable bit
U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

bit 7-6: Reserved: Always maintain these bits clear.

bit 5: RCIE: USART Receive Interrupt Enable bit
1 = Enables the USART receive interrupt
0 = Disables the USART receive interrupt

bit 4: TXIE: USART Transmit Interrupt Enable bit
1 = Enables the USART transmit interrupt
0 = Disables the USART transmit interrupt

bit 3: SSPIE: Synchronous Serial Port Interrupt Enable bit
1 = Enables the SSP interrupt
0 = Disables the SSP interrupt

bit 2: CCP1IE: CCP1 Interrupt Enable bit
1 = Enables the CCP1 interrupt
0 = Disables the CCP1 interrupt

bit 1: TMR2IE: TMR2 to PR2 Match Interrupt Enable bit
1 = Enables the TMR2 to PR2 match interrupt
0 = Disables the TMR2 to PR2 match interrupt

bit 0: TMR1IE: TMR1 Overflow Interrupt Enable bit
1 = Enables the TMR1 overflow interrupt
0 = Disables the TMR1 overflow interrupt

FIGURE 4-14: PIE1 REGISTER FOR PIC16C64/64A/R64 (ADDRESS 8Ch)

RW-0  RW-0 U0 U0 RW-0 RW-O _RWO _RMW-0
[psPE [ — [ — [ — [ ssPiE [ ccPiE | TMR2IE | TMRIIE | [R = Readable bit
bit7 bito |W = Writable bit
U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

bit 7: PSPIE: Parallel Slave Port Read/Write Interrupt Enable bit
1 = Enables the PSP read/write interrupt
0 = Disables the PSP read/write interrupt

bit 6: Reserved: Always maintain this bit clear.
bit 5-4:  Unimplemented: Read as '0'

bit 3: SSPIE: Synchronous Serial Port Interrupt Enable bit
1 = Enables the SSP interrupt
0 = Disables the SSP interrupt

bit 2: CCP1IE: CCP1 Interrupt Enable bit
1 = Enables the CCP1 interrupt
0 = Disables the CCP1 interrupt

bit 1: TMR2IE: TMR2 to PR2 Match Interrupt Enable bit
1 = Enables the TMR2 to PR2 match interrupt
0 = Disables the TMR2 to PR2 match interrupt

bit 0: TMR1IE: TMR1 Overflow Interrupt Enable bit
1 = Enables the TMR1 overflow interrupt
0 = Disables the TMR1 overflow interrupt

© 1997-2013 Microchip Technology Inc. DS30234E-page 39



Applicable Devices

PIC16C6X

61]62]62A]R62]63]R63]64]64A]R64]65]65A]RE5]66]67

11.5.1.3 TRANSMISSION

When the R/W bit of the incoming address byte is set
and an address match occurs, the R/W bit of the
SSPSTAT register is set. The received address is
loaded into the SSPBUF register. The ACK pulse will
be sent on the ninth bit, and pin RC3/SCK/SCL is held
low. The transmit data must be loaded into the SSP-
BUF register, which also loads the SSPSR register.
Then pin RC3/SCK/SCL should be enabled by setting
bit CKP (SSPCON<4>). The master must monitor the
SCL pin prior to asserting another clock pulse. The
slave devices may be holding off the master by stretch-
ing the clock. The eight data bits are shifted out on the
falling edge of the SCL input. This ensures that the SDA
signal is valid during the SCL high time (Figure 11-26).

An SSP interrupt is generated for each data transfer
byte. Flag bit SSPIF must be cleared in software, and
the SSPSTAT register is used to determine the status
of the byte. Flag bit SSPIF is set on the falling edge of
the ninth clock pulse.

As a slave-transmitter, the ACK pulse from the master-
receiver is latched on the rising edge of the ninth SCL
input pulse. If the SDA line was high (not ACK), then the
data transfer is complete. When the ACK is latched by
the slave, the slave logic is reset (resets SSPSTAT reg-
ister) and the slave then monitors for another occur-
rence of the START bit. If the SDA line was low (ACK),
the transmit data must be loaded into the SSPBUF reg-
ister, which also loads the SSPSR register. Then pin
RC3/SCK/SCL should be enabled by setting bit CKP.

FIGURE 11-26: 12C WAVEFORMS FOR TRANSMISSION (7-BIT ADDRESS)

Receiving Address RW = 1

SCL

, Data in
+ sampled

SSPIF (PIR1<3>)

BF (SSPSTAT<0>)

DA /AT X A6 X A5 X A4 A3 X A2 XA /D7) 06X D5 X 04 )X(D3)}(D2)(D1 X(DO )

SCL held Iow
e CPU
responds to SSPIF

Transmitting Data ACK

CKP (SSPCON<4>)

A ,
L cleared in software From SSP interrupt
SSPBUF is written in software }service routine

Set bit after writing to SSPBUF
(the SSPBUF must be written-to
before the CKP bit can be set)
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PIC16C6X

Steps to follow when setting up an Asynchronous
Reception:

1. Initialize the SPBRG register for the appropriate
baud rate. If a high speed baud rate is desired,
set bit BRGH (Section 12.1).

2. Enable the asynchronous serial port by clearing
bit SYNC and setting bit SPEN.

3. |If interrupts are desired, then set enable bit
RCIE.

4. If 9-bit reception is desired, then set bit RX9.

5. Enable the reception by setting enable bit
CREN.

Flag bit RCIF will be set when reception is com-
plete, and an interrupt will be generated if
enable bit RCIE was set.

Read the RCSTA register to get the ninth bit (if
enabled) and determine if any error occurred
during reception.

Read the 8-bit received data by reading the
RCREG register.

If any error occurred, clear the error by clearing
enable bit CREN.

TABLE 12-7: REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION

Value on Value on

Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR Resets

0Ch PIR1 PSPIFM | (2 RCIF TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA SPEN RX9 | SREN | CREN — FERR OERR RX9D | 0000 -00x | 0000 -00x
1Ah RCREG | USART Receive Register 0000 0000 | 0000 0000
8Ch PIE1 PSPIE® | (2) RCIE TXIE | SSPIE| CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA CSRC TX9 | TXEN | SYNC — BRGH | TRMT TX9D | 0000 -010 | 0000 -010
99h SPBRG | Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x = unknown, - = unimplemented locations read as '0'. Shaded cells are not used for Asynchronous Reception.

Note 1: PSPIE and PSPIF are reserved on the PIC16C63/R63/66, always maintain these bits clear.
2: PIE1<6> and PIR1<6> are reserved, always maintain these bits clear.

© 1997-2013 Microchip Technology Inc.
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PIC16C6X

TABLE 12-8: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER TRANSMISSION

Value on Value on

Address | Name Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other

BOR Resets
0Ch PIR1 PSPIF() (2) RCIF | TXIF | SSPIF| CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA SPEN RX9 | SREN | CREN — FERR OERR RX9D | 0000 -00x | 0000 -00x
19h TXREG | USART Transmit Register 0000 0000 | 0000 0000
8Ch PIE1 PSPIEM | (2) RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA CSRC TX9 | TXEN | SYNC — BRGH TRMT TX9D 0000 -010 | 0000 -010
99h SPBRG |Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x =unknown, - = unimplemented locations read as '0'. Shaded cells are not used for Synchronous Master Transmission.

Note 1: PSPIE and PSPIF are reserved on the PIC16C63/R63/66, always maintain these bits clear.
2: PIE1<6> and PIR1<6> are reserved, always maintain these bits clear.

FIGURE 12-12: SYNCHRONOUS TRANSMISSION

at pz|oap4501 ‘sza|a4[o1|ozpa|04[o1 |oz|os|o4'o1|02|oap4| |osa4: atfzjasipdatioz agedates IQS‘QA;Q1 |ozos|odar ‘sza‘m@ |ozfosos
RC7/RX/DT pin Bit0 : Bit1 I Bit 2 @D : Bit7 : Bit0 : Bit1 SDCE@
v - WORD 1~ > -« WORD2 . -

RCGMX/CKpin___ , i [~ 1 Ly Tl L L s
Write t o 1 1 X 1 1 1 : 1
TXREG rog —— |+ T S SR B a—
Write word1 ' Write word2 ' ' ' ' ' '
TXIF bit P ‘ : - : : : ' (¢ :
(Interrupt flag) : A L J : | : )()( l l : : ) :

TRMTbE —— R (. S (T
| | \ | ) \ \ \ ' ) \

TXENbit ] : g ' : §§ ‘ L

Note: Sync master mode; SPBRG = '0'. Continuous transmission of two 8-bit words

FIGURE 12-13: SYNCHRONOUS TRANSMISSION THROUGH TXEN

RC7/RX/DT pin X bto X bt Xwiz 0 X wie W b

RC6/TX/CK pin M

|

TXRvgrc'aterég j )/g
TXIF bit )( )(
TRMT bit j )()(
(C
TXEN bit ))
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TABLE 12-10: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE TRANSMISSION

Value on Value on

Address | Name Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 POR, all other

BOR Resets
och PIR1 PSPIFM | (2) | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA | SPEN RX9 | SREN | CREN — FERR | OERR RX9D | 0000 -00x | 0000 -00x
19h TXREG | USART Transmit Register 0000 0000 | 0000 0000
8Ch PIE1 PSPIE™ | (2) RCIE | TXIE |SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA CSRC TX9 | TXEN | SYNC — BRGH | TRMT TX9D | 0000 -010 | 0000 -010
99h SPBRG | Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x =unknown, - = unimplemented locations read as '0'. Shaded cells are not used for Synchronous Slave Transmission.

Note 1: PSPIF and PSPIE are reserved on the PIC16C63/R63/66, always maintain these bits clear.
2: PIR1<6> and PIE1<6> are reserved, always maintain these bits clear.

TABLE 12-11: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE RECEPTION

Value on Value on
Address |Name Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0 POR, all other
BOR Resets
0Ch PIR1 PSPIF(M) ) RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA SPEN RX9 | SREN | CREN = FERR OERR RX9D 0000 -00x | 0000 -00x
1Ah RCREG | USART Receive Register 0000 0000 | 0000 0000
8Ch PIE1 psPIEM ) RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA CSRC TX9 | TXEN | SYNC = BRGH TRMT TX9D 0000 -010 | 0000 -010
99h SPBRG |Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x = unknown, - = unimplemented locations read as '0". Shaded cells are not used for Synchronous Slave Reception.

Note 1: PSPIF and PSPIE are reserved on the PIC16C63/R63/66, always maintain these bits clear.
2: PIR1<6> and PIE1<6> are reserved, always maintain these bits clear.
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TABLE 13-12: INITIALIZATION CONDITIONS FOR ALL REGISTERS (Cont.d)

Register Applicable Devices Power-on Reset |MCLR Reset during: |Wake-up via

Brown-out —normal operation |interrupt or
Reset — SLEEP WDT Wake-up

WDT Reset
TRISD 61(62|62A |R62 |63 |R63 |64 |64A|R64|65|65A |R65|66 |67 1111 1111 1111 1111 uuuu uuuu
TRISE 61(62|62A |R62|63|R63 |64 |64A|R64|65|65A |R65|66 |67 0000 -111 0000 -111 uuuu -uuu
PIE1 61(62|62A |R62|63|R63 |64 |64A|R64|65|65A |R65|66 |67 00-- 0000 00-- 0000 uu-- uuuu
61(62|62A |R62|63|R63 |64 |64A|R64|65|65A | R65|66 |67 0000 0000 0000 0000 uuuu uuuu
PIE2 61(62|62A |R62 |63 |R63 (64 |64A|R64|65|65A |R65(66|67| ---- --- o | ---- --- o | === --- u
PCON 61|62|62A |R62 |63 |R63 |64 |64A |R64 |65|65A |R65(66(67| ---- -- ou | ---- -- uu | ---- -- uu
61|62|62A |[R62 |63 |R63 |64 |64A |R64 |65|65A |R65(|66(67| ---- --0- ---- --u- ---- --u-
PR2 61(62|62A |R62|63|R63 |64 |64A|R64|65|65A |R65|66 |67 1111 1111 1111 1111 1111 1111
SSPADD |61|62|62A |R62|63|R63|64|64A|R64|65|65A|R65|66|67 0000 0000 0000 0000 uuuu uuuu
SSPSTAT |61|62|62A |R62|63|R63|64|64A|R64|65|65A|R65|66|67 --00 0000 --00 0000 --uu uuuu
TXSTA 61|62 |62A |[R62 |63 |R63 |64 |64A [R64 [65|65A |R65|66(67| 0000 -010 0000 -010 uuuu -uuu
SPBRG  |61(62|62A|R62|63|R63 |64 |64A|R64|65|65A |R65(66(|67| 0000 0000 0000 0000 uuuu uuuu
Legend: u =unchanged, x = unknown, - = unimplemented bit read as'0', q = value depends on condition.

Note 1: One or more bits in INTCON, PIR1 and/or PIR2 will be affected (to cause wake-up).
2:  When the wake-up is due to an interrupt and the global enable bit, GIE is set, the PC is loaded with the interrupt vector (0004h)
after execution of PC + 1.
3: See Table 13-10 and Table 13-11 for reset value for specific conditions.
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CLRF Clear f

Syntax: [label] CLRF f

Operands: 0<f<127

Operation: 00h — (f)
152

Status Affected: Z

Encoding: ‘ 00 | 0001 | 1fff | EEEE

Description: The contents of register 'f' are cleared
and the Z bit is set.

Words: 1

Cycles: 1

Q Cycle Activity:

Example

Q1 Q2 Q3 Q4
Decode Read Process Write
register data register 'f'
i
CLRF FLAG_REG
Before Instruction
FLAG_REG = O0x5A
After Instruction
FLAG_REG = 0x00
z = 1

CLRW Clear W
Syntax: [ label] CLRW
Operands: None
Operation: 00h — (W)
152
Status Affected: Z
Encoding: ’ 00 ‘ 0001 ‘ 0xXXX ‘ XXXX |
Description: W register is cleared. Zero bit (Z) is
set.
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode No- Process | Write to
Operation data w
Example CLRW
Before Instruction
W = O0x5A
After Instruction
W = 0x00
zZ = 1
CLRWDT Clear Watchdog Timer
Syntax: [ label] CLRWDT
Operands: None
Operation: 00h - WDT
00— ﬂDT prescaler,
1->T0O
1->PD
Status Affected:  TO, PD
Encoding: ’ 00 ‘ 0000 ‘ 0110 ‘ 0100 |
Description: CLRWDT instruction resets the Watch-
dog Timer. It also resets the prescaler
of the WDT. Status bits TO and PD are
set.
Words: 1
Cycles: 1

Q Cycle Activity:

Example

Q1 Q2 Q3 Q4

Decode No- Process Clear
Operation data WDT
Counter
CLRWDT
Before Instruction
WDT counter = ?
After Instruction
WDT counter =  0x00
WDT prescaler= 0
TO = 1
PD = 1
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[Applicable Devices[61]62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

17.2 DC Characteristics: PIC16LC62/64-04 (Commercial, Industrial)
Standard Operating Conditions (unless otherwise stated)
DC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA < +70°C for commercial
Param Characteristic Sym | Min | Typt | Max | Units Conditions
No.
D001 Supply Voltage VDD 3.0 - 6.0 V  |LP, XT, RC osc configuration (DC - 4 MHz)
D002* | RAM Data Retention VDR - 15 - Vv
Voltage (Note 1)
D003 | VDD start voltage to VPOR - Vss - V | See section on Power-on Reset for details
ensure internal Power-
on Reset signal
D004* | VDD rise rate to ensure |SvDD | 0.05 - - | V/ms | See section on Power-on Reset for details
internal Power-on Reset
signal
D010 Supply Current IDD - 2.0 | 3.8 | mA |[XT, RC osc configuration
(Note 2, 5) Fosc = 4 MHz, VDD = 3.0V (Note 4)
D0O10A - 225 | 48 | pA |LP osc configuration
Fosc = 32 kHz, VDD = 3.0V, WDT disabled
D020 Power-down Current IPD - 7.5 | 30 pA | VDD = 3.0V, WDT enabled, -40°C to +85°C
D021 (Note 3, 5) - 0.9 [13.5| pA |VDD=3.0V, WDT disabled, 0°C to +70°C
D021A - 09 | 18 | pA |VDD = 3.0V, WDT disabled, -40°C to +85°C
* These parameters are characterized but not tested.
1  Datain "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
Note 1: This is the limit to which VDD can be lowered without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin
loading and switching rate, oscillator type, internal code execution pattern, and temperature also have an
impact on the current consumption.

The test conditions for all IDD measurements in active operation mode are:
OSC1 = external square wave, from rail to rail; all /O pins tristated, pulled to VDD
MCLR = VDD; WDT enabled/disabled as specified.

3: The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is
measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD and Vss.

4: For RC osc configuration, current through Rext is not included. The current through the resistor can be esti-
mated by the formula Ir = VDD/2Rext (mA) with Rext in kOhm.

5: Timer1 oscillator (when enabled) adds approximately 20 pA to the specification. This value is from charac-

terization and is for design guidance only. This is not tested.
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[Applicable Devices[61]62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

FIGURE 17-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING
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Note: Refer to Figure 17-1 for load conditions.

TABLE 17-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER REQUIREMENTS

Parameter Sym | Characteristic Min Typt Max | Units Conditions
No.
30* TmcL | MCLR Pulse Width (low) 100 — — ns | VDD =5V, -40°C to +85°C
31* Twdt | Watchdog Timer Time-out Period 7 18 33 ms | VDD = 5V, -40°C to +85°C

(No Prescaler)

32 Tost | Oscillation Start-up Timer Period — 1024Tosc — — | Tosc = OSC1 period
33" Tpwrt | Power-up Timer Period 28 72 132 ms | VDD = 5V, -40°C to +85°C
34* Tioz |I/O Hi-impedance from MCLR Low | — — 100 ns

*

These parameters are characterized but not tested.

1 Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.
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[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65[66]67]
FIGURE 20-10: I2C BUS START/STOP BITS TIMING

SCL

START STOP
Condition Condition

Note: Refer to Figure 20-1 for load conditions

TABLE 20-9: I2C BUS START/STOP BITS REQUIREMENTS

Parameter Sym Characteristic Min | Typ | Max | Units Conditions

No.

90* Tsu:sTA | START condition 100 kHz mode 4700 | — | — ns Only relevant for repeated START
Setup time 400 kHz mode 600 | — | — condition

91* THD:STA |START condition 100 kHz mode 4000 | — | — ns After this period the first clock
Hold time 400 kHz mode 600 | — | — pulse is generated

92* Tsu:sto |STOP condition 100 kHz mode 4700 | — | — ns
Setup time 400 kHz mode 600 | — | —

93 THD:STO |STOP condition 100 kHz mode 4000 | — | — ns
Hold time 400 kHz mode 600 | — | —

*  These parameters are characterized but not tested.
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[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65 [66]67]

211 DC Characteristics: PIC16CR63/R65-04 (Commercial, Industrial)
PIC16CR63/R65-10 (Commercial, Industrial)
PIC16CR63/R65-20 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)

DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for industrial and
0°C < TA < +70°C for commercial
Param Characteristic Sym | Min | Typt | Max | Units Conditions
No.
D001 | Supply Voltage VDD 4.0 - 5.5 V | XT, RC and LP osc configuration
DOO1A 45 - 55 V | HS osc configuration
D002* | RAM Data Retention VDR - 15 - \

Voltage (Note 1)

D003 | VDD start voltage to VPOR - Vss | - V | See section on Po eset for details
ensure internal Power-on

Reset signal

D004* | VDD rise rate to ensure Svbp | 0.05 - - | V/ms | See secti Poweﬁa@set for details
internal Power-on Reset
signal

D005 |Brown-out Reset Voltage |(BvbD | 3.7 | 4.0 | 43 \ BQDEQ cor}f{gu(a{tion bit is enabled

D010 | Supply Current (Note 2, 5) |IDD - 2.7 5 mA<9q% c c}\r}f}g Fosc = 4 MHz,

D013 - 10 0 /}»\
§ £ 20 MHz, VDD = 5.5V
D015* | Brown-out Reset Current | AIBOR - /859\ X% OR enabled, VDD = 5.0V

(Note 6)
D020 | Power-down Current IPD - 100 uA | VDD = 4.0V, WDT enabled,-40°C to +85°C
D021 |(Note 3, 5) - RN pA | VDD = 4.0V, WDT disabled,-0°C to +70°C
D021A - 1. 9 pA | VDD = 4.0V, WDT disabled,-40°C to +85°C
D023* | Brown-out Reset Current | AIBOR - >50 425 | pA |BOR enabled, VDD = 5.0V
(Note 6)
. but ot tested
T less otherwise stated. These parameters are for design guidance only
Note 1 be lowered without losing RAM data
2 t iSTmainly~a function of the operating voltage and frequency. Other factors such as I/O pin
oscillator type, internal code execution pattern, and temperature also have an
pnditignsyfor all IDD measurements in active operation mode are
ternal $quare wave, from rail to rail; all /O pins tristated, pulled to VDD
VDD; WDT enabled/disabled as specified.
3: er down current in SLEEP mode does not depend on the oscillator type. Power-down current is mea-

wjth the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD and Vss.

4: For RC osc configuration, current through Rext is not included. The current through the resistor can be esti-
mated by the formula Ir = VDD/2Rext (mA) with Rext in kOhm.

5: Timer1 oscillator (when enabled) adds approximately 20 nA to the specification. This value is from character-
ization and is for design guidance only. This is not tested.

6: The A current is the additional current consumed when this peripheral is enabled. This current should be
added to the base IDD or IPD measurement.
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[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65 [66]67]

FIGURE 21-3: CLKOUT AND I/0 TIMING
Q4 1 Q1 . Q2 . Q3

0OSC1

e i oL :
CLKOUT \k Lo . /[ 1

g — : ‘ |
e il _
;-—17——3 : ; 15 m ‘
Sy | oame L X Y

' — :1— ' '
' 20, 21 ' <
Note: Refer to Figure 21-1 for load conditions.

TABLE 21-3: CLKOUT AND I/O TIMING REQUIREMENTS <
Param |Sym Characteristic m:?&f Max Units | Conditions
No.
10* | TosH2ckL |OSC17T to CLKOUTY 75 200 ns Note 1
11* | TosH2ckH |OSC1T to CLKOUT? — 75 200 ns Note 1
12* TckR CLKOUT rise time \ 35 100 ns Note 1
13* TckF CLKOUT fall time — 35 100 ns Note 1
14* TckL2ioV | CLKOUT Y to Port out valid N\ — — | 0.5Tcy +20| ns Note 1
15* TioV2ckH | Port in valid before CLKOUT ’f\ Tosc +200| — — ns Note 1
16 TckH2iol | Port in hold after CLKOUT T 0 — — ns Note 1
17* | TosH2ioV |OSC17T (Q1 cycle) to'Rort out valid — 50 150 ns
18* TosH2iol |OSC17T (Q2 cycle) to or\prut /F’I§1 6CR63/R65 100 — — ns
invalid (/O iy@“;& C16LCR63/R65 200 - - ns
19* TioV2osH | Port inpg/va&iﬂ’tyé@i)ﬁ (I/Qjrf setup time) 0 — — ns
20* | TioR Port outpi risg’ t%e/ PIC16CR63/R65 — 10 40 ns
/\\U\ PIC16LCR63/R65 — — 80 ns
21*  |TioF Poft oYtplit fall time,~ PIC16CR63/R65 — 10 40 ns
O “\% PIC16LCR63/R65 — - 80 ns

TI\Q' rﬁn\high or low time Tcy — — ns

RB%QB} change INT high or low time Tey — — ns

Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x TosC.
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[Applicable Devices[61]62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

FIGURE 23-14: TYPICAL Ipop vs. FREQUENCY (RC MODE @ 100 pF, 25°C)
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FIGURE 23-15: MAXIMUM Ipp vs. FREQUENCY (RC MODE @ 100 pF, -40°C TO 85°C)
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TXSTA
Diagram ...
Section

Special Function Registers, Initialization

Conditions
Special Function Registers, Reset Conditions.........
Special Function Register Summary... 24, 26, 28 30 32
File Maps ..

SCI - See Universal Synchronous Asynchronous Receiver
Transmitter (USART)

Serial Port Enable bit, SPEN..
Serial Programming
Serial Programming, Block Diagram ...
Serialized Quick-Turnaround-Production ..
Single Receive Enable bit, SREN
Slave Mode

Special Features, Section

SPEN

SPI
Block Diagram..
Master Mode....
Master Mode Timing ..

Serial Clock
Serial Data In
Serial Data Out
Slave Mode Timing ....
Slave Mode Timing Diagram
Slave Select
SPI clock....
SPI Mode
SSPCON.....

SPI Clock Edge Select bit, CKE...
SPI Data Input Sample Phase Select bit, SMP...
SPI Mode ...
SREN
SS..
SSP
Module Overview ....
Section
SSPBUF..

SSPSTAT...

SSP in I°C Mode - See I°C
SSPADD.... ... 25,27, 29, 31, 33, 34, 99
SSPBUF . . 24,26, 28, 30, 32, 34, 99
SSPCON. .24, 26, 28, 30, 32, 34, 85, 90
SSPEN. .85, 90

SSPIE ..

. 84,89
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34
130, 131
Status Blts Dunng Varlous Resets..
Stop bit, P
Switching Prescalers ..
SYNC,USART Mode Select bit, SYNC.... .
Synchronizing Clocks, TMRO.........ccccoeirienenieieesereeeene
Synchronous Serial Port (SSP)

Block Diagram, SPI Mode.........ccccueviiiinieneniieiniieienns

SPI Master/Slave Diagram .

Synchronous Serial Port Enable bit, SSPEN..
Synchronous Serial Port Interrupt Enable bit, SSPIE ..
Synchronous Serial Port Interrupt Flag bit, SSPIF
Synchronous Serial Port Mode Select bits,

SSPM3:SSPMO
Synchronous Serial Port Module
Synchronous Serial Port Status Register ...........cccceeveneee. 89

T

TOCS....
TOIE.
TOIF .

71
... 24, 26, 28, 30, 32, 34
71

T1SYNC..... 71
T2CKPS1:T2CKPS0O 75
T2CON.... .24, 26, 28, 30, 32, 34, 75

Time-out .
Time-out bit
Time-out Sequence
Timer Modules

OVEIVIEW, Al ....ceeieeiieiee et 63
Timer0

Block Diagram .........cccccecvvviiiiiiiiiiicsciccies 65
Counter Mode...
External Clock ..

Interrupt .. 65
Overview. 63
Prescaler 68
Section.... 65
Timer Mode ... ..65
Timing DiagramTiiming Diagrams

Timer0

TMRO register...
Timer1
Block Diagram
Capacitor Selection ....
Counter Mode, Asynchronous.
Counter Mode, Synchronous...
External Clock ..
Oscillator
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TMRO Clock Source Select bit, TOCS
TMRO Interrupt.....
TMRO Overflow Interrupt Enable bit, TOIE ..
TMRO Overflow Interrupt Flag bit, TOIF ...
TMRO Prescale Selection Table ....
TMRO Source Edge Select bit, TOSE
TMR1 Overflow Interrupt Enable bit, TMR1IE ...
TMR1 Overflow Interrupt Flag bit, TMR1IF.
TMR1CS ....
24, 26, 28, 30, 32, 34

24, 26, 28, 30, 32,

TMR2 Register
TMR2 to PR2 Match Interrupt Enable bit, TMR2IE
TMR2 to PR2 Match Interrupt Flag bit, TMR2IF
TMR2IE...
TMR2IF ...

Transmit Shift Register Status bit, TRMT .
Transmit Status and Control Register ..105
TRISA ....25,27,29, 31, 33, 34, 51
.25,27,29, 31, 33, 34, 53
.25,27, 29, 31, 33, 34, 55, 94
....25,27,29, 31, 33, 34, 57
.25, 27,29, 31, 33, 34, 58

Universal Synchronous Asynchronous Receiver Transmitter
(USART)

Asynchronous Mode
Setting Up Transmission.........ccccoceeeeervvereennenns
Timing Diagram, Master Transmission .
Transmitter

Asynchronous Receiver
Setting Up Reception..
Timing Diagram

Asynchronous Receiver Mode
Block Diagram ..
Section....

Section..

Synchronous Master Mode
Reception........ccccviviiiiiiicince 118
Section
Setting Up Reception..
Setting Up Transmission
Timing Diagram, Reception
Timing Diagram, Transmission
Transmission

Synchronous Slave Mode
Reception .

Section

Setting Up Reception

Setting Up Transmission .
Transmit....

Transmit Block Diagram .
Update Address bit, UA .........
USART Receive Interrupt Enable bit, RCIE
USART Receive Interrupt Flag bit, RCIF...
USART Transmit Interrupt Enable bit, TXIE.
USART Transmit Interrupt Flag bit, TXIF...
UV Erasable Devices

w

Wake-up from Sleep
Wake-up on Key Depression.
Wake-up Using Interrupts.........ccoovveiiiiiiiiniiiiccee
Watchdog Timer (WDT)
Block Diagram ..........coccecvvviiiiivniiicsiesee e 140
Period
Programming Considerations..
Section.

Weak Internal Pull-ups..
Write Collision Detect bit, WCOL...........ccceevuveeeeeeennee. 85, 90

X
XMIT_MODE ..

Zero bit ..
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