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PIC16C6X

FIGURE 3-3: PIC16C63/R63/65/65A/R65 BLOCK DIAGRAM
Data Bus 8 PORTA
EPROM Program Counter [< JL RAO
Program ::: 22;
Memory RAM )
8 Level Stack File — RA3
4Kx14 (13-bit) Registers (<] Ra4ToCKI
192x 8 +—X] RA5/SS
Program 14
Bus RAM Addr(") t 9 PORTB
- Addr MUX
Instruction reg
H Direct Addr 7 Indirect D4 RBo/NT
Addr
RB7:RB1
STATUS reg
PORTC
4+— RCO/T10SO/T1CKI
<« RC1/T10SI/CCP2
Power-up N RC2/CCP1
Timer <+ RC3/SCK/SCL
Instruction Oscillator +—X| RC4/SDI/SDA
Decode & [i—>1 | Start-up Timer +—<| RC5/SDO
Control +—=[X| RC6/TX/CK
Power-on
Reset RC7/RX/DT
Timing — Watchdo
Xl<;::> Generation Timerg —_——_—— = =9
OSC1/CLKIN Brown-out RDOPSPO |
0SC2/CLKOUT FAE) ] ROO/PSPO
> RD2/PSP2
T <+ RD3/PSP3
<+ RD4/PSP4
X B RD5/PSPS5 |
MCLR VDD, Vss r— - == - o) — RD6/PSP6
| Parallel Slave " RD7/PSP7
| Port PORTE I
L — — — — 4 4_.|ERE0/E|
I
I < +[X| RE1/WR
RE1/WR
‘ Timer0 ‘ Timer1 ‘ Timer2 ‘ | I
ﬁ ﬁ | —[X] RE2/[CS |
. Y —_ —_ —_ — -
{} {} {} (Note 2)
‘ USART ‘ ]Sggﬁi';ffggxs cCP cep2 ‘
Note 1: Higher order bits are from the STATUS register.

2: PORTD, PORTE and the Parallel Slave Port are not available on the PIC16C63/R63.
3: Brown-out Reset is not available on the PIC16C65.
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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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NOTES:
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TABLE 5-1: PORTA FUNCTIONS

Name Bit# Buffer Type Function
RAO bit0 TTL Input/output
RA1 bit1 TTL Input/output
RA2 bit2 TTL Input/output
RA3 bit3 TTL Input/output
RA4/TOCKI bit4 ST Input/output or external clock input for Timer0.
Output is open drain type.
RA5/SS (1) bit5 TTL Input/output or slave select input for synchronous serial port.

Legend: TTL = TTL input, ST = Schmitt Trigger input
Note 1: The PIC16C61 does not have PORTA<5> or TRISA<5>, read as ‘0.

TABLE 5-2: REGISTERS/BITS ASSOCIATED WITH PORTA

Value on: Value on all
Address |Name | Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets
BOR
05h PORTA | — | — RA5(" RA4 RA3 RA2 RA1 RAO | --xx xxxx | --uu uuuu
85h TRISA | — | — |PORTA Data Direction Register" --11 1111 | --11 1111
Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by PORTA.

Note 1: PORTA<5> and TRISA<5> are not implemented on the PIC16C61, read as '0'.
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NOTES:
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8.0 TIMER1 MODULE

Applicable Devices
61]62]62A]R62[63|R6364]64A|R64[65]65A]RE5]66]67
Timer1 is a 16-bit timer/counter consisting of two 8-bit
registers (TMR1H and TMR1L) which are readable and
writable. Register TMR1 (TMR1H:TMR1L) increments
from 0000h to FFFFh and rolls over to 0000h. The
TMR1 Interrupt, if enabled, is generated on overflow
which is latched in interrupt flag bit TMR1IF (PIR1<0>).
This interrupt can be enabled/disabled by setting/clear-
ing the TMR1 interrupt enable bit TMR1IE (PIE1<0>).

Timer1 can operate in one of two modes:

¢ As atimer

¢ As a counter

The operating mode is determined by clock select bit,
TMR1CS (T1CON<1>) (Figure 8-2).

In timer mode, Timer1 increments every instruction
cycle. In counter mode, it increments on every rising
edge of the external clock input.

Timer1 can be enabled/disabled by setting/clearing
control bit TMR1ON (T1CON<0>).

Timer1 also has an internal “reset input”. This reset can
be generated by CCP1 or CCP2 (Capture/Compare/
PWM) module. See Section 10.0 for details. Figure 8-1
shows the Timer1 control register.

For the PIC16C62A/R62/63/R63/64A/R64/65A/R65/
R66/67, when the Timer1 oscillator is enabled
(T1OSCEN is set), the RC1 and RCO pins become
inputs. That is, the TRISC<1:0> value is ignored.

For the PIC16C62/64/65, when the Timer1 oscillator is
enabled (T1IOSCEN is set), RC1 pin becomes an input,
however the RCO pin will have to be configured as an
input by setting the TRISC<0> bit.

The Timer1 module also has a software programmable
prescaler.

FIGURE 8-1: T1CON: TIMER1 CONTROL REGISTER (ADDRESS 10h)

U-0 U-0 R/W-0 R/W-0 R/W-0

R/W-0

R/W-0 R/W-0

[ — [ — [r1ckPs1[T1CKPSO[TIOSCEN| TTSYNC

[TMR1CS [TMR1ON| [R = Readable bit

bit7

bit 7-6:  Unimplemented: Read as '0'

11 = 1:8 Prescale value
10 = 1:4 Prescale value
01 = 1:2 Prescale value
00 = 1:1 Prescale value

bit 3: T10SCEN: Timer1 Oscillator Enable Control bit
1 = Oscillator is enabled
0 = Oscillator is shut off

TMR1CS =1
1 = Do not synchronize external clock input
0 = Synchronize external clock input

TMR1CS =0

bit 1: TMR1CS: Timer1 Clock Source Select bit

0 = Internal clock (Fosc/4)

bit 0: TMR1ON: Timer1 On bit
1 = Enables Timer1
0 = Stops Timer1

pito [W = Writable bit

U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

bit 5-4: T1CKPS1:T1CKPSO0: Timer1 Input Clock Prescale Select bits

Note: The oscillator inverter and feedback resistor are turned off to eliminate power drain.

bit 2: T1SYNC: Timer1 External Clock Input Synchronization Control bit

This bit is ignored. Timer1 uses the internal clock when TMR1CS = 0.

1 = External clock from T10SI (on the rising edge) (See pinouts for pin with T10SI function)

© 1997-2013 Microchip Technology Inc.
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TABLE 9-1: REGISTERS ASSOCIATED WITH TIMER2 AS A TIMER/COUNTER

Value on: | Value on
Address |Name Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 POR, all other

BOR resets

0Bh,8Bh [INTCON| GIE PEIE TOIE INTE RBIE TOIF INTF RBIF [0000 000x|0000 000U
10Bh,18Bh
0Ch PIR1 |PSPIF®l @ RCIFM | TXIFM | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000|0000 0000
8Ch PIE1 |PSPIE® ® RCIE® | TXIEM | SSPIE | CCP1IE| TMR2IE | TMR1IE [ 0000 0000|0000 0000
11h TMR2 | Timer2 module’s register 0000 0000|0000 0000
12h T2CON | — [ TOUTPS3 TOUTPS2] TOUTPS1] TOUTPSO] TMR2ON] T2CKPS1] T2CKPS0] -000 0000 -000 0000
92h PR2 Timer2 Period register 1111 1111|1111 1111
Legend: x =unknown, u =unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by Timer2.

Note 1: The USART is implemented on the PIC16C63/R63/65/65A/R65/66/67 only.
2: Bits PSPIE and PSPIF are reserved on the PIC16C62/62A/R62/63/R63/66, always maintain these bits clear.
3: PIR1<6> and PIE1<6> are reserved, always maintain these bits clear.
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10.3 PWM Mode

Applicable Devices
61]62]62A]R62[63]R63]64]64A]R64[65]65A]RE5]66]67
In Pulse Width Modulation (PWM) mode, the CCP1 pin
produces up to a 10-bit resolution PWM output. Since
the CCP1 pin is multiplexed with the PORTC data latch,
the TRISC<2> bit must be cleared to make the CCP1
pin an output.

Note: Clearing the CCP1CON register will force
the CCP1 PWM output latch to the default
low level. This is not the PORTC /O data
latch.

Figure 10-4 shows a simplified block diagram of the
CCP module in PWM mode.

For a step by step procedure on how to set up the CCP
module for PWM operation, see Section 10.3.3.

FIGURE 10-4: SIMPLIFIED PWM BLOCK
DIAGRAM

Duty cycle registers '/ CCP1CON<5:4>

CCPRI1L

l ]

Comparator

ARG %

RC2/CCP1

TRISC2

Comparator

Clear Timer,
* CCP1 pin and

Note 1: 8-bit timer is concatenated with 2-bit internal Q clock
or 2 bits of the prescaler to create 10-bit time-base.

A PWM output (Figure 10-5) has a time base (period)
and a time that the output stays high (duty cycle). The
frequency of the PWM is the inverse of the period
(1/period).

FIGURE 10-5: PWM OUTPUT

Period

| [

- ]

. Duty Cycle .

‘ TMR2 = PR2

TMR2 = Duty Cycle
TMR2 = PR2

10.3.1 PWM PERIOD

The PWM period is specified by writing to the PR2 reg-
ister. The PWM period can be calculated using the fol-
lowing formula:
PWM period = [(PR2) + 1] » 4 « TOSC *
(TMR2 prescale value)
PWM frequency is defined as 1 / [PWM period].
When TMR2 is equal to PR2, the following three events
occur on the next increment cycle:
¢ TMR2 is cleared
¢ The PWM duty cycle is latched from CCPR1L into
CCPR1H
¢ The CCP1 pin is set (exception: if PWM duty
cycle = 0%, the CCP1 pin will not be set)

Note: The Timer2 postscaler (see Section 9.1) is
not used in the determination of the PWM
frequency. The postscaler could be used to
have a servo update rate at a different fre-
quency than the PWM output.

10.3.2 PWM DUTY CYCLE

The PWM duty cycle is specified by writing to the
CCPRIL register and to the CCP1CON<5:4> bits. Up
to 10-bit resolution is available: the CCPR1L contains
the eight MSbs and the CCP1CON<5:4> contains the
two LSbs. This 10-bit value is represented by
CCPR1L:CCP1CON<5:4>. The following equation is
used to calculate the PWM duty cycle in time:

PWM duty cycle = (CCPR1L:CCP1CON<5:4>) «

Tosc * (TMR2 prescale value)

CCPR1L and CCP1CON<5:4> can be written to at any
time, but the duty cycle value is not latched into
CCPR1H until after a match between PR2 and TMR2
occurs (i.e., the period is complete). In PWM mode,
CCPR1H is a read-only register.
The CCPR1H register and a 2-bit internal latch are
used to double buffer the PWM duty cycle. This double
buffering is essential for glitchless PWM operation.
When the CCPR1H and 2-bit latch match TMR2 con-
catenated with an internal 2-bit Q clock or 2 bits of the
TMR2 prescaler, the CCP1 pin is cleared.

Maximum PWM resolution (bits) for a given PWM

frequency:
Fosc
'°9( FPWM )

= — bits
log(2)

Note: If the PWM duty cycle value is longer than
the PWM period the CCP1 pin will not be
forced to the low level.
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61]62]62A]R62]63]R63]64]64A]R64]65]65A]RE5]66]67

The SS pin allows a synchronous slave mode. The
SPI must be in slave mode (SSPCON<3:0> = 04h)
and the TRISA<5> bit must be set the for synchro-

point at which it was taken high. External pull-up/
pull-down resistors may be desirable, depending on the
application.

nous slave mode to be enabled. When the SS pin is
low, transmission and reception are enabled and
the SDO pin is driven. When the SS pin goes high,
the SDO pin is no longer driven, even if in the mid-
dle of a transmitted byte, and becomes a floating
output. If the SS pin is taken low without resetting
SPI mode, the transmission will continue from the

FIGURE 11-5: SPI MODE TIMING, MASTER MODE OR SLAVE MODE W/O SS CONTROL

SCK
(CKP =0) ' ‘ . ; ) ' ) X ‘ ‘

SCK oo . . . ‘ ‘
(CkP = —] mEnEaEaEaE sl
sp0 < bitt_ > bite > bits < bita < bit3 > bit2 bitt_>_" bito
501 — OO O
b | | | | | kit
SSPIF : ' : : : : ; ;
FIGURE 11-6: SPI MODE TIMING, SLAVE MODE WITH SS CONTROL
ES) /_
SCK
(CKP = 0) ~—, u \—I u u u u u [
SCK ; A . . : ‘ ‘ :
(©kP = 1) ——— mEmE el aEaEanEal e
spo —< )< _vit1 > bite > vits > bie X btz > bite > witt < bito >—
DI f f OO e
‘ Copitz 1 1 1 1 1 1 [mm_i

TABLE 11-1: REGISTERS ASSOCIATED WITH SPI OPERATION

To emulate two-wire communication, the SDO pin can
be connected to the SDI pin. When the SPI needs to
operate as a receiver the SDO pin can be configured as
an input. This disables transmissions from the SDO.
The SDI can always be left as an input (SDI function)
since it cannot create a bus conflict.

SSPIF —

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
0Bh,8Bh |[INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF |0000 000x |0000 000u
oCh PIR1 PSPIF® [ @ | RcIF™ | TxIF™M | SSPIF | CCP1IF | TMR2IF | TMR1IF [0000 0000 [0000 0000
8Ch PIE1 PSPIE®@ | ©® [ RcIE®M | TXIE® | SSPIE | CCP1IE | TMR2IE | TMR1IE {0000 0000 ({0000 0000
13h SSPBUF |Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX |uuuu uuuu
14h SSPCON | WCOL [ SSPOV|SSPEN| CKP [ SSPM3] SSPM2 [ SSPM1 | SSPM0 [0000 0000 [0000 0000
85h TRISA — — PORTA Data Direction Register --11 1111 |--11 1111
87h TRISC PORTC Data Direction Register 1111 1111|1111 1111
94h SSPSTAT — | — [ oAa] P | s | AW ]| UA | BF [--00 0000 [--00 0000
Legend: x =unknown, u =unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by SSP module in SPI
mode.

Note 1: These bits are associated with the USART which is implemented on the PIC16C63/R63/65/65A/R65 only.
2: PSPIF and PSPIE are reserved on the PIC16C62/62A/R62/63/R63, always maintain these bits clear.
3: PIR1<6> and PIE1<6> are reserved, always maintain these bits clear.
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11.4.2 ADDRESSING 12C DEVICES

There are two address formats. The simplest is the
7-bit address format with a R/W bit (Figure 11-15). The
more complex is the 10-bit address with a R/W bit
(Figure 11-16). For 10-bit address format, two bytes
must be transmitted with the first five bits specifying this
to be a 10-bit address.

FIGURE 11-15: 7-BIT ADDRESS FORMAT

MSb LSb
I
\— slave address —, Sent by
Slave
S - Start Condition
R/W - Read/Write pulse
ACK - Acknowledge

FIGURE 11-16: I2C 10-BIT ADDRESS FORMAT

[s [t 111049 A8 RIW|ACK A7 A6 A5 Ad A3 A2 AT AO[ACK |

\—— sent by slave -—I

L »=0 for write

S - Start Condition

R/W - Read/Write Pulse

ACK - Acknowledge

11.4.3 TRANSFER ACKNOWLEDGE

All data must be transmitted per byte, with no limit to the
number of bytes transmitted per data transfer. After
each byte, the slave-receiver generates an acknowl-
edge bit (ACK) (Figure 11-17). When a slave-receiver
doesn’t acknowledge the slave address or received
data, the master must abort the transfer. The slave
must leave SDA high so that the master can generate
the STOP condition (Figure 11-14).

FIGURE 11-18: DATA TRANSFER WAIT STATE

FIGURE 11-17: SLAVE-RECEIVER

ACKNOWLEDGE
Data
Outputby ' ~
Transmitter
Data | . not a-cknowled e
Output by e
Receiver ' /
sCLfrom ' acknowledge/
Master TN /\ 2\ e\ 9\
.S
Start Clock Pulse for
Condition Acknowledgment

If the master is receiving the data (master-receiver), it
generates an acknowledge signal for each received
byte of data, except for the last byte. To signal the end
of data to the slave-transmitter, the master does not
generate an acknowledge (not acknowledge). The
slave then releases the SDA line so the master can
generate the STOP condition. The master can also
generate the STOP condition during the acknowledge
pulse for valid termination of data transfer.

If the slave needs to delay the transmission of the next
byte, holding the SCL line low will force the master into
a wait state. Data transfer continues when the slave
releases the SCL line. This allows the slave to move the
received data or fetch the data it needs to transfer
before allowing the clock to start. This wait state tech-
niqgue can also be implemented at the bit level,
Figure 11-18. The slave will inherently stretch the
clock, when it is a transmitter, but will not when it is a
receiver. The slave will have to clear the SSPCON<4>
bit to enable clock stretching when it is a receiver.

MSB acknowledgment

signal from receiver

A AR TG A

acknowledgment
byte complete signal from receiver’
interrupt with receiver

clock line held low while
interrupts are serviced

Start

Condmon Address R/W ACK Walt Data ACK

Stop
State Condition
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13.4 Power-on Reset (POR), Power-up
Timer (PWRT), Oscillator Start-up
Timer (OST) and Brown-out Reset
(BOR)

Applicable Devices
61]62]62A]R62[63|R6364]64A|R64[65]65A]RE5]66]67

POWER-ON RESET (POR)

13.4.1

A Power-on Reset pulse is generated on-chip when
VDD rise is detected (in the range of 1.5V - 2.1V). To
take advantage of the POR, just tie the MCLR/VPP pin
directly (or through a resistor) to VDD. This will elimi-
nate external RC components usually needed to create
a Power-on Reset. A maximum rise time for VDD is
required. See Electrical Specifications for details.

When the device starts normal operation (exits the
reset condition), device operating parameters (voltage,
frequency, temperature, ...) must be met to ensure
operation. If these conditions are not met, the device
must be held in reset until the operating conditions are
met. Brown-out Reset may be used to meet the startup
conditions.

For additional information, refer to Application Note
AN607, “Power-up Trouble Shooting.”

13.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms nominal
time-out on power-up only, from POR. The Power-up
Timer operates on an internal RC oscillator. The chip is
kept in reset as long as PWRT is active. The PWRT’s
time delay allows VDD to rise to an acceptable level. A
configuration bit is provided to enable/disable the
PWRT.

FIGURE 13-10: BROWN-OUT SITUATIONS

The power-up time delay will vary from chip to chip due
to VDD, temperature, and process variation. See DC
parameters for details.

13.4.3 OSCILLATOR START-UP TIMER (OST)

The Oscillator Start-up Timer (OST) provides 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures the crystal oscillator
or resonator has started and stabilized.

The OST time-out is invoked only for XT, LP and HS
modes and only on Power-on Reset or wake-up from
SLEEP.

13.4.4 BROWN-OUT RESET (BOR)

Applicable Devices
61]62]62A]R62]63[R63]64]64A[RE4]65]65A[RE5]66]67
A configuration bit, BODEN, can disable (if clear/pro-
grammed) or enable (if set) the Brown-out Reset cir-
cuitry. If VDD falls below 4.0V (parameter D005 in
Electrical Specification section) for greater than param-
eter #34 (see Electrical Specification section), the
brown-out situation will reset the chip. A reset may not
occur if VDD falls below 4.0V for less than parameter
#34. The chip will remain in Brown-out Reset until VDD
rises above BVDD. The Power-up Timer will now be
invoked and will keep the chip in RESET an additional
72 ms. If VDD drops below BVDD while the Power-up
Timer is running, the chip will go back into a Brown-out
Reset and the Power-up Timer will be initialized. Once
VDD rises above BVDD, the Power-up Timer will exe-
cute a 72 ms time delay. The Power-up Timer should
always be enabled when Brown-out Reset is enabled.
Figure 13-10 shows typical brown-out situations.

VDD
_____________ V_____________———-BVDDMaX.
“““““““ ‘ [ =AY/ o 1 1 \V [ To
|
Internal ‘-—.
Reset 72ms
VDD
,,,,,,,,,,,,,W ,,,,,,,,,,,,, BVDD Max.
************ - T TS 7T7 77 BVDDMin.
I el
Internal <72 ms :<—>l7
Reset 72 ms
VDD
,,,,, \ ,,,,,,,,,,,,,3/,,,,””””7,BVDDMax.
***** |**””””” T T T T T T T T 7777 BVDDMin.
|
Internal e
Reset 72ms

© 1997-2013 Microchip Technology Inc.

DS30234E-page 129



PIC16C6X

FIGURE 13-11: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO Vpp): CASE 1

VDD 4

MCLR

INTERNAL POR I

TPWRF

PWRT TIME-OUT '<—TOST—>

OST TIME-OUT ’

INTERNAL RESET ‘

FIGURE 13-12: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO Vpb): CASE 2

VDD 4/ :
MCLR - -

INTERNAL POR % 1

TPWRTF

PWRT TIME-OUT < Tost—

OST TIME-OUT ’ .
INTERNAL RESET

FIGURE 13-13: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD)

VDD 4

MCLR

INTERNAL POR é 1

e TPWRT— '
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OST TIME-OUT ’
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14.1  Instruction Descriptions
ADDLW Add Literal and W ANDLW AND Literal with W
Syntax: [labell ADDLW  k Syntax: [labell ANDLW  k
Operands: 0<k<255 Operands: 0<k<255
Operation: (W) +k > (W) Operation: (W) .AND. (k) — (W)
Status Affected: C,DC, Z Status Affected: Z
Encoding: | 11 ‘ 111x ‘ kkkk ‘ kkkk | Encoding: | 11 | 1001 ‘ kkkk ‘ kkkk |
Description: The contents of the W register are Description: The contents of W register are
added to the eight bit literal 'k' and the AND’ed with the eight bit literal 'k'. The
result is placed in the W register. result is placed in the W register.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4 Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read Process | Write to Decode Read Process | Write to
literal 'k' data w literal "k" data w
Example: ADDLW  0x15 Example ANDLW  OX5F
Before Instruction Before Instruction
W = 0x10 W = O0xA3
After Instruction After Instruction
W = 0x25 W = 0x03
ADDWF Add W and f ANDWF AND W with f
Syntax: [labell ADDWF fd Syntax: [label] ANDWF fd
Operands: 0<f<127 Operands: 0<f<127
d e [0,1] d e [0,1]
Operation: (W) + (f) > (destination) Operation: (W) .AND. (f) — (destination)
Status Affected: C, DC, Z Status Affected: Z
Encoding: | 00 ‘ 0111 ‘ dfff ‘ £EFfE | Encoding: | 00 | 0101 ‘ Aafff ‘ fEEE
Description: Add the contents of the W register with Description: AND the W register with register 'f'. If 'd'
register 'f'. If 'd" is O the result is stored is 0 the result is stored in the W regis-
in the W register. If 'd' is 1 the result is ter. If 'd"is 1 the result is stored back in
stored back in register 'f'. register 'f'.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4 Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read Process Write to Decode Read Process Write to
register data destination register data destination
0 f
Example ADDWF  FSR, 0 Example ANDWF  FSR, 1

Before Instruction

W = 0x17

FSR=  0xC2
After Instruction

W = 0xD9

FSR=  0xC2

Before Instruction

W = 0x17

FSR=  0xC2
After Instruction

W = 0x17

FSR=  0x02

© 1997-2013 Microchip Technology Inc.
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[Applicable Devices[61][62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]
15.0 ELECTRICAL CHARACTERISTICS FOR PIC16C61

Absolute Maximum Ratings t

Ambient temperature UNAer DIas...........cooioiiiiiiic e -55°C to +125°C
STOrage tEMPEIALUIE ........oouiiiieee et et et s -65°C to +150°C
Voltage on any pin with respect to Vss (except VDD, MCLR, and RA4)............ccccoeeerrvveeeuererennennns -0.3V to (VDD + 0.3V)
Voltage on VDD With reSPECt 10 VSS ....c.uiiiiiiiiiiicicee e -0.3V to +7.5V
Voltage on MCLR With reSpect 10 VSS (NOE 2)........cuevruireiiiiiiieeieesessssesessssessssessssssessssessssssessssessnssnens OV to +14V
Voltage on RA4 pin With reSPECE 10 VSS ......c.iiiiiiiiieccer e e e 0V to +14V
Total power diSSIPAtION (NOTE 1) ....uii ittt ettt et esbeesseeesbeeeseeesseesseesseeeseeenseeeseesneeanseens 800 mW
Maximum CUITENT OUL OF VSS PN ....ce ittt ettt ettt st e e st e e st e e sabe e e sabe e e e anbeeesbneeesnneen 150 mA
Maximum CUITENt iNTO VDD PN ......oviiiiiiie et e et ne s 100 mA
Input clamp current, K (V1 < 0 OF VI > VDD) ...ttt et et ses et et ese et be et bs st senessas +20 mA
Output clamp current, 10K (VO < 0 OF VO 3 VDD) .....oiuiuiiiiiieieieieieeteieisiesis et sesss ettt st s s ses s s s snns +20 mA
Maximum output current SUNK BY @ny 1/O PiN......couioiiiieiecee ettt e st e seesseessseenseenne 25 mA
Maximum output current sourced by any /O PIN ........c.oooiiiiiiiiii e e 20 mA
Maximum current SUNK DY PORTA ..o et e e s e e naeene e 80 mA
Maximum current SOUICEd DY PORTA ... ..ottt st e st e st e st e st e saeesnseenseesneesneesnseesneesnes 50 mA
Maximum current SUNK DY PORTB........coiiiiieeiieiie sttt sttt st e et e et e s sbe e beesbee e sbeesaeesaeesbbeenbeenbeensbeensean 150 mA
Maximum current sourced By PORTB............oouiiiiiiieee e s 100 mA

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - ¥ IOH} + X {(VDD-VOH) x IoH} + > (VoI x IoL)

Note 2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up. Thus,
a series resistor of 50-100Q2 should be used when applying a “low” level to the MCLR pin rather than pulling
this pin directly to Vss.

1 NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

TABLE 15-1: CROSS REFERENCE OF DEVICE SPECS FOR OSCILLATOR CONFIGURATIONS
AND FREQUENCIES OF OPERATION (COMMERCIAL DEVICES)

oscC PIC16C61-04 PIC16C61-20 PIC16LC61-04 JW Devices
RC VbD: 4.0V to 6.0V VDD: 4.5V to 5.5V VbD: 3.0V to 6.0V VbD: 4.0V to 6.0V
IbD: 3.3 mA max. at 5.5V IbD: 1.8 mA typ. at 5.5V |IpD: 1.4 mA typ. at 3.0V IbD: 3.3 mA max. at 5.5V
IPD: 14 pA max. at 4V IPD: 1.0 pA typ. at 4V IPD: 0.6 pA typ. at 3V IPD: 14 pA max. at 4V
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max.
XT VDD: 4.0V to 6.0V VDD: 4.5V to 5.5V Vbp: 3.0V to 6.0V VDD: 4.0V to 6.0V
Ibb: 3.3 mA max. at 5.5V Ibb: 1.8 mAtyp. at 5.5V |IDD: 1.4 mA typ. at 3.0V Ibb: 3.3 mA max. at 5.5V
IPD: 14 pA max. at 4V IPD: 1.0 pA typ. at 4V IPD: 0.6 pA typ. at 3V IPD: 14 pA max. at 4V
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max.
HS VbD: 4.5V to 5.5V VDD: 4.5V to 5.5V VbD: 4.5V to 5.5V
IbD:  13.5 mA typ. at 5.5V IDD: 30 mA max. at 5.5V | Not recommended for use in |IDD: 30 mA max. at 5.5V
IPD: 1.0 pA typ. at 4.5V IPD: 1.0 pA typ. at 4.5V HS mode IPD: 1.0 pA typ. at 4.5V
Freq: 4 MHz max. Freq: 20 MHz max. Freq: 20 MHz max.
LP VDD: 4.0V to 6.0V VbD: 3.0V to 6.0V VbD: 3.0V to 6.0V
IbD: 15 pA typ. at 32 kHz, Not recommended for IbD: 32 pA max. at 32 kHz, |Ibp: 32 pA max. at 32 kHz,
4.0V use in LP mode 3.0V 3.0V
IPD: 0.6 pA typ. at 4.0V IPD: 9 uA max. at 3.0V IPD: 9 uA max. at 3.0V
Freq: 200 kHz max. Freq: 200 kHz max. Freq: 200 kHz max.

The shaded sections indicate oscillator selections which are tested for functionality, but not for MIN/MAX specifications.
It is recommended that the user select the device type that ensures the specifications required.
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[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65[66]67]
FIGURE 15-3: CLKOUT AND I/O TIMING

0OSCH ' f /) '
Ry ¥ L |
curour N L 7 3
3*5374 : 19 E¢18+5 _.:121‘_
‘ .~ -— 1 r —ee16 !
(input) /// 7
D le— {7 — s 15 : f :
I(/O(?.Igilﬂ) old value X new value
—! -
20, 21
Note: Refer to Figure 15-1 for load conditions.
TABLE 15-3: CLKOUT AND 1I/0 TIMING REQUIREMENTS
Parameter Sym Characteristic Min Typt Max Units | Conditions
No.
10* TosH2ckL | OSC1T to CLKOUTY — 15 30 ns Note 1
1* TosH2ckH | OSC1% to CLKOUT? — 15 30 ns Note 1
12* TckR CLKOUT rise time - 5 15 ns Note 1
13* TckF CLKOUT fall time — 5 15 ns Note 1
14* TckL2ioV CLKOUT { to Port out valid — — [0.5Tcy+20| ns Note 1
15* TioV2ckH | Port in valid before CLKOUT T 0.25Tcy +25| — —_ ns Note 1
16* TckH2iol Port in hold after CLKOUT * 0 — — ns Note 1
17* TosH2ioV | OSC1T (Q1 cycle) to Port out valid — — 80 - 100 ns
18* TosH2iol 0OSC17T (Q2 cycle) to Port input invalid TBD — — ns
(/O in hold time)
19* TioV20sH | Port input valid to OSC17 (1/O in setup TBD — — ns
time)
20* TioR Port output rise time PIC16C61 — 10 25 ns
PIC16LC61 — — 60 ns
21* TioF Port output fall time PIC16C61 — 10 25 ns
PIC16LC61 — — 60 ns
221t Tinp RBO/INT pin high or low time 20 — — ns
231" Trbp RB7:RB4 change int high or low time 20 — — 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.

1t These parameters are asynchronous events not related to any internal clock edges.
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 15-5: TIMERO EXTERNAL CLOCK TIMINGS

I | |
RA4/T OCKN
\ \

TMRO

Note: Refer to Figure 15-1 for load conditions.

TABLE 15-5: TIMERO EXTERNAL CLOCK REQUIREMENTS

Parameter | Sym |Characteristic Min Typt| Max | Units|Conditions
No.
40" TtOH | TOCKI High Pulse Width No Prescaler 0.5Tcy+20 | — | — | ns [Mustalso meet
With Prescaler 10 — | — ns |Parameter42
41* TtOL | TOCKI Low Pulse Width No Prescaler 0.5Tcy +20 | — - ns [Must also meet
With Prescaler 10 — — ns |Parameter 42
42 TtOP | TOCKI Period No Prescaler Tcy + 40 — — ns |N = prescale value
With Prescaler Greater of: — — ns (2.4, ... 256)
20 ns or
Tcy +40
N
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]
18.4 Timing Parameter Symbology

The timing parameter symbols have been created following one of the following formats:

1. TppS2ppS 3.Tcc:sT  (I°C specifications only)
2. TppS 4.Ts (1°C specifications only)
T
F Frequency T Time
Lowercase letters (pp) and their meanings:
PP
cc CCP1 osc OSCH1
ck CLKOUT rd RD
cs [ rw RD or WR
di SDI sC SCK
do SDO ss SS
dt Data in t0 TOCKI
io 1/0 port 1 T1CKI
mc MCLR wr WR
Uppercase letters and their meanings:
S
F Fall P Period
H High R Rise
| Invalid (Hi-impedance) \ Valid
L Low z Hi-impedance
I2C only
AA output access High High
BUF Bus free Low Low
Tcc:sT (I2C specifications only)
cc
HD Hold SuU Setup
ST
DAT DATA input hold STO STOP condition
STA START condition
FIGURE 18-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS
Load condition 1 Load condition 2
VDD/2

RL Pi ]—
in T

Vss

CL

Pin T C

v
58 RL = 4640

CL = 50pF for all pins except OSC2/CLKOUT
but including D and E outputs as ports

Note 1: PORTD and PORTE are not
15 pF  for OSC2 output

implemented on the
PIC16C62A/R62.
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[Applicable Devices[61]62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

20.0 ELECTRICAL CHARACTERISTICS FOR PIC16C63/65A

Absolute Maximum Ratings ()

Ambient temperature under bias
Storage temperature
Voltage on any pin with respect to Vss (except VDD, MCLR, and RA4)
Voltage on VDD with respect to Vss
Voltage on MCLR with respect to Vss (Note 2)....
Voltage on RA4 with respect to Vss
Total power dissipation (Note 1)
Maximum current out of Vss pin .
Maximum current into VDD pin

-55°C to +125°C
-65°C 1o +150°C
-0.3V to (VDD + 0.3V)
-0.3V to +7.5V
OV to +14V
OV to +14V
......................... 1.0W

Input clamp current, K (V1 < 0 OF VI > VDD).....ooceuieiriieiniieeitee ettt ettt et see ettt sese ettt s +20 mA

Output clamp current, lok (Vo < 0 or VO > VDD)
Maximum output current sunk by any I/O pin
Maximum output current sourced by any 1/O pin
Maximum current sunk by PORTA, PORTB, and PORTE (Note 3) (combined)
Maximum current sourced by PORTA, PORTB, and PORTE (Note 3) (combined)

Maximum current sunk by PORTC and PORTD (Note 3) (combined)

Maximum current sourced by PORTC and PORTD (Note 3) (combined)
Note 1:
Note 2:

Note 3:

Power dissipation is calculated as follows: Pdis = VDD x {IDD - X IoH} + X {(VDD-VOH) x IoH} + X (VoI x IoL)
Voltage spikes below Vss at the MCLR/VPP pin, inducing currents greater than 80 mA, may cause latch-up.

Thus, a series resistor of 50-100Q2 should be used when applying a “low” level to the MCLR/VPP pin rather
than pulling this pin directly to Vss.

PORTD and PORTE not available on the PIC16C63.

1 NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

TABLE 20-1: CROSS REFERENCE OF DEVICE SPECS FOR OSCILLATOR CONFIGURATIONS
AND FREQUENCIES OF OPERATION (COMMERCIAL DEVICES)
osc PIC16C63-04 PIC16C63-10 PIC16C63-20 PIC16LC63-04 JW Devices
PIC16C65A-04 PIC16C65A-10 PIC16C65A-20 PIC16LC65A-04
RC | vpp: 4.0V to 6.0V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 2.5V to 6.0V VDD: 4.0V to 6.0V
IbD: 5 mA max. at 5.5V | IDD: 2.7 mA typ. at 5.5V | IDD: 2.7 mA typ. at 5.5V | IDD: 3.8 mA max. at 3V| IDD: 5 mA max. at 5.5V
IPD: 16 pA max. at4V |IpD: 1.5 pAtyp. at4V |IpD: 1.5 pAtyp. at4V |[IPD: 5 pA max.at3V |IPD: 16 pA max. at 4V
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max.
XT | VbD: 4.0V to 6.0V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 2.5V to 6.0V VDD: 4.0V to 6.0V
IbD: 5 mA max. at 5.5V | IDD: 2.7 mA typ. at 5.5V | IDD: 2.7 mA typ. at 5.5V | IDD: 3.8 mA max. at 3V| IDD: 5 mA max. at 5.5V
IPD: 16 pA max. at4V |IpD: 1.5 pAtyp. at4V | IPD: 1.5 pA typ. at 4V IPD: 5 pA max. at3V |IPD: 16 pA max. at 4V
Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max. Freq: 4 MHz max.
HS | vobp: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V VDD: 4.5V to 5.5V
IDD: 13.5 mA typ. at IDD: 10 mA max. at 5.5V| IbD: 20 mA max. at 5.5 IDD: 20 mA max. at
Not recommended for
5.5V A 5.5V
use in HS mode
IPD: 1.5 pAtyp. at4.5V|IpD 1.5 pAtyp. at 4.5V | IPD: 1.5 pA typ. at 4.5V IPD: 1.5 pA typ. at 4.5V
Freq: 4 MHz max. Freq: 10 MHz max. Freq: 20 MHz max. Freq: 20 MHz max.
LP 1 VDp: 4.0V to 6.0V VDD: 2.5V to 6.0V VDD: 2.5V to 6.0V
IbD: 52.5 pA typ. e Y I ———— T IDD: 48 pA max. at 32 |IDD: 48 pA max.
at 32 kHz, 4.0V vEs i P mieel vss i P mieel kHz, 3.0V at 32 kHz, 3.0V
IPD: 0.9 pA typ. at 4.0V IPD: 5 pA max. at 3.0V | IPD: 5 pA max. at 3.0V
Freq: 200 kHz max. Freq: 200 kHz max. Freq: 200 kHz max.

The shaded sections indicate oscillator selections which are tested for functionality, but not for MIN/MAX specifications. It is recom-
mended that the user select the device type that ensures the specifications required.
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[Applicable Devices[61]62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

21.0 ELECTRICAL CHARACTERISTICS FOR PIC16CR63/R65

Absolute Maximum Ratings ()

Ambient temperature under bias
Storage temperature
Voltage on any pin with respect to Vss (except VDD, MCLR, and RA4)..
Voltage on VDD with respect to Vss

...-55°C to +125°C
-65°C to +150°C
-0.3V to (VDD + 0.3V)
-0.3V to +7.5V

Voltage on MCLR with respect to Vss (Note 2) 0V to +14V
Voltage on RA4 With reSPECE 10 VSS .....ccueiiiiiiiii e e 0V to +14V
Total power diSSIPAtioN (NOTE 1) ...c..iiiiiiiieiieeieesie ettt et e ee s eesseesseeenssesssesneeesseenseessefonsierenanenans 1.0W

Maximum current out of VSS pin
Maximum current into VDD pin
Input clamp current, Ik (VI < 0 or VI > VDD)
Output clamp current, lok (VO < 0 or VO > VDD) ...
Maximum output current sunk by any I/O pin........cccccveiiriiiiie e Ko

Maximum current sunk by PORTC and PORTD (Note 3) (combined)
Maximum current sourced by PORTC and PORTD (Note 3) (combined
Note 1: Power dissipation is calculated as follows: Pdis = VDD

Note 2:

Note 3:

than pulling this pin directly to Vss.

PORTD and PORTE not available on the P C1\6 63

indicated in the operation listings of this sp
extended periods may affect device reliability.

{ficati

n

TABLE 21-1: CROSS REFERENCE O ICE'SPECS FOR OSCILLATOR CONFIGURATIONS
AND FREQU@EI\ES OF O ATION (COMMERCIAL DEVICES)
PIC16CR63-04 PIC16CR63-20 PIC16LCR63-04 .
osc PIC16CR65-04 PIC16CR65-20 PIC16LCR65-04 JW Devices
RC | vbp: 4.0V to 5.5V VDD: 4.5V to 5.5V VDD: 3.0V to 5.5V VDD: 4.0V to 5.5V

IDD: 2.7 mA typ. at 5.5V
IPD: 1.5 pA typ. at 4V
Freq: 4 MHz max.

IbD: 3.8 mA max. at 3V
IPD: 5 pA max. at 3V
Freq: 4 MHz max.

IbD: 5 mA max. at 5.5V
IPD: 16 pA max. at 4V
Freq: 4 MHz max.

IDD: 5 mA mg; 5.5

IPD: 16 pnArhax. atVv

Freq: 4 ;A{:g
5V,

1055\

>’DD: 4.5V to 5.5V

IbD: 2.7 mA typ. at 5.5V
IPD: 1.5 pA typ. at 4V
Freq: 4 MHz max.

VDD: 4.5V to 5.5V

IDD: 2.7 mA typ. at 5.5V
IPD: 1.5 pA typ. at 4V
Freq: 4 MHz max.

VDD: 3.0V to 5.5V

IbD: 3.8 mA max. at 3V
IPD: 5 puA max. at 3V
Freq: 4 MHz max.

VDD: 4.0V to 5.5V

IbD: 5 mA max. at 5.5V
IPD: 16 pA max. at 4V
Freq: 4 MHz max.

IPD: 1.5 pA typ. at 4.5V
Freq: 4 MHz max.

VDD: 4.5V to 5.5V

Ibb: 10 mA max. at5.5

IPD 1.5 pAtyp. at 4.5V
Freq: 10 MHz max.

VDD: 4.5V to 5.5V

IbD: 20 mA max. at 5.5

IPD: 1.5 pA typ. at 4.5V
Freq: 20 MHz max.

Not recommended for
use in HS mode

VDD: 4.5V to 5.5V

IbD: 20 mA max. at
5.5V

IPD: 1.5 pA typ. at 4.5V
Freq: 20 MHz max.

LP

VDD: 4.0V to 5.5V
IDD: 52.5 pA typ.

at 32 kHz, 4.0V
IPD: 0.9 pA typ. at 4.0V
Freq: 200 kHz max.

Not recommended for
use in LP mode

Not recommended for
use in LP mode

VoD: 3.0V to 5.5V

IDD: 48 pA max. at 32
kHz, 3.0V

IPD: 5 pA max. at 3.0V

Freq: 200 kHz max.

VbD: 3.0V to 5.5V
IDD: 48 pnA max.

at 32 kHz, 3.0V
IPD: 5 pA max. at 3.0V
Freq: 200 kHz max.

The shaded sections indicate oscillator selections which are tested for functionality, but not for MIN/MAX specifications. It is recom-
mended that the user select the device type that ensures the specifications required.
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APPENDIX A: MODIFICATIONS

The following are the list of modifications over the

PIC16C5X microcontroller family:

1.

i

10.

11.

12.

13.
14.
15.

16.

17.

Instruction word length is increased to 14-bits.
This allows larger page sizes both in program
memory (2K now as opposed to 512 before) and
register file (128 bytes now versus 32 bytes
before).

A PC high latch register (PCLATH) is added to
handle program memory paging. PA2, PA1, PAO
bits are removed from STATUS register.

Data memory paging is redefined slightly. STA-
TUS register is modified.

Four new instructions have been added:
RETURN, RETFIE, ADDLW, and SUBLW.

Two instructions TRIS and OPTION are being
phased out although they are kept for compati-
bility with PIC16C5X.

OPTION and TRIS registers are made address-
able.

Interrupt capability is added. Interrupt vector is
at 0004h.

Stack size is increased to 8 deep.

Reset vector is changed to 0000h.

Reset of all registers is revisited. Five different
reset (and wake-up) types are recognized. Reg-
isters are reset differently.

Wake-up from SLEEP through interrupt is
added.

Two separate timers, Oscillator Start-up Timer
(OST) and Power-up Timer (PWRT), are
included for more reliable power-up. These tim-
ers are invoked selectively to avoid unnecessary
delays on power-up and wake-up.

PORTB has weak pull-ups and interrupt on
change feature.

TimerO pin is also a port pin (RA4/TOCKI) now.
FSR is made a full 8-bit register.

“In-circuit programming” is made possible. The
user can program PIC16CXX devices using only
five pins: VDD, Vss, VPR, RB6 (clock) and RB7
(data in/out).

Power Control register (PCON) is added with a

Power-on Reset status bit (POR).(Not on the
PIC16C61).

Brown-out Reset has been added to the follow-
ing devices:
PIC16C62A/R62/63/R63/64A/R64/65A/R65/66/
67.

APPENDIX B: COMPATIBILITY

To convert code written for PIC16C5X to PIC16CXX,
the user should take the following steps:

1.

Remove any program memory page select
operations (PA2, PA1, PAO bits) for CcALL,
GOTO.

Revisit any computed jump operations (write to
PC or add to PC, etc.) to make sure page bits
are set properly under the new scheme.
Eliminate any data memory page switching.
Redefine data variables to reallocate them.
Verify all writes to STATUS, OPTION, and FSR
registers since these have changed.

Change reset vector to 0000h.
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