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PIC16C6X

FIGURE 4-17: PIR1 REGISTER FOR PIC16C63/R63/66 (ADDRESS 0Ch)

RW-0 RMW-0 R0 RO RW-0 _ RW-0  RMW-0 _ RMW-0
[ — | — 1] mor | txF | sspiF | ccPiiF | TMR2IF | TMR1IF | [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: RCIF: USART Receive Interrupt Flag bit
1 =The USART receive buffer is full (cleared by reading RCREG)
0 = The USART receive buffer is empty

bit 4: TXIF: USART Transmit Interrupt Flag bit
1 =The USART transmit buffer is empty (cleared by writing to TXREG)
0 = The USART transmit buffer is full

bit 3: SSPIF: Synchronous Serial Port Interrupt Flag bit
1 = The transmission/reception is complete (must be cleared in software)
0 = Waiting to transmit/receive

bit 2: CCP1IF: CCP1 Interrupt Flag bit
Capture Mode
1= A TMR1 register capture occurred (must be cleared in software)
0 = No TMRH1 register capture occurred
Compare Mode
1= A TMR1 register compare match occurred (must be cleared in software)
0 = No TMR1 register compare match occurred
PWM Mode
Unused in this mode

bit 1: TMR2IF: TMR2 to PR2 Match Interrupt Flag bit
1 = TMR2 to PR2 match occurred (must be cleared in software)
0 = No TMR2 to PR2 match occurred

bit 0: TMR1IF: TMR1 Overflow Interrupt Flag bit

1 = TMR1 register overflow occurred (must be cleared in software)
0 = No TMR1 register overflow occurred

Interrupt flag bits get set when an interrupt condition occurs regardless of the state of its corresponding enable bit or the
global enable bit, GIE (INTCON<7>). User software should ensure the appropriate interrupt flag bits are clear prior to
enabling an interrupt.
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4226 PIE2 REGISTER

Applicable Devices

61]62]62A]R62]63[R63]64]64A[RE4]65]65A[RE5]66]67

This register contains the CCP2 interrupt enable bit.

FIGURE 4-20: PIE2 REGISTER (ADDRESS 8Dh)

bit 0: CCP2IE: CCP2 Interrupt Enable bit
1 = Enables the CCP2 interrupt
0 = Disables the CCP2 interrupt

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0
[ — T = 1T = 1T =1 = — [ — Tccrae] [R =Readable bit
bit7 pito |W = Writable bit
U = Unimplemented bit,
read as ‘0’
-n = Value at POR reset
bit 7-1:  Unimplemented: Read as '0'

© 1997-2013 Microchip Technology Inc.
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TABLE 5-6: PORTC FUNCTIONS FOR PIC16C62A/R62/64A/R64

Name Bit# | Buffer Type |[Function

RCO/T10SO/T1CKI | bit0 ST Input/output port pin or Timer1 oscillator output or Timer1 clock input
RC1/T10SI bit1 ST Input/output port pin or Timer1 oscillator input

RC2/CCP1 bit2 ST Input/output port pin or Capture input/Compare output/PWM1 output
RC3/SCK/SCL bit3 ST RC3 can also be the synchronous serial clock for both SPI and I°C modes.
RC4/SDI/SDA bit4 ST RC4 can also be the SPI Data In (SPI mode) or data I/O (I°C mode).
RC5/SDO bit5 ST Input/output port pin or synchronous serial port data output

RC6 bit6 ST Input/output port pin

RC7 bit7 ST Input/output port pin

Legend: ST = Schmitt Trigger input

TABLE 5-7: PORTC FUNCTIONS FOR PIC16C63/R63/65/65A/R65/66/67

Name Bit# | Buffer Type [Function

RCO/T10SO/T1CKI | bit0 ST Input/output port pin or Timer1 oscillator output or Timer1 clock input

RC1/T10SI/CCP2 bit1 ST Input/output port pin or Timer1 oscillator input or Capture2 input/Compare2
output/PWM2 output

RC2/CCP1 bit2 ST Input/output port pin or Capture1 input/Compare1 output/PWM1 output

RC3/SCK/SCL bit3 ST RC3 can also be the synchronous serial clock for both SPI and 1°C modes.

RC4/SDI/SDA bit4 ST RC4 can also be the SPI Data In (SPI mode) or data I/O (I°C mode).

RC5/SDO bit5 ST Input/output port pin or synchronous serial port data output

RC6/TX/CK bit6 ST Input/output port pin or USART Asynchronous Transmit, or USART Syn-
chronous Clock

RC7/RX/DT bit7 ST Input/output port pin or USART Asynchronous Receive, or USART Syn-
chronous Data

Legend: ST = Schmitt Trigger input

TABLE 5-8: SUMMARY OF REGISTERS ASSOCIATED WITH PORTC

Value on: val "
Address |[Name | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito POR, alue on a

other resets
BOR

07h PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO | xxxx xxxx | uuuu uuuu
87h TRISC | PORTC Data Direction Register 1111 1111 | 1111 1111
Legend: x =unknown, u = unchanged.
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5.6 1/0 Programming Considerations

Applicable Devices
61/62]62A]R62]63]R63]64]64A]RE4]65]65A]RE5]66]67

BI-DIRECTIONAL I/0 PORTS

5.6.1

Any instruction which writes, operates internally as a
read followed by a write operation. The BCF and BSF
instructions, for example, read the register into the
CPU, execute the bit operation and write the result back
to the register. Caution must be used when these
instructions are applied to a port with both inputs and
outputs defined. For example, a BSF operation on bit5
of PORTB will cause all eight bits of PORTB to be read
into the CPU. Then the BSF operation takes place on
bits5 and PORTB is written to the output latches. If
another bit of PORTB is used as a bi-directional 1/0 pin
(e.g., bit0) and it is defined as an input at this time, the
input signal present on the pin itself would be read into
the CPU and rewritten to the data latch of this particular
pin, overwriting the previous content. As long as the pin
stays in the input mode, no problem occurs. However, if
bit0 is switched into output mode later on, the content
of the data latch may now be unknown.

Reading the port register, reads the values of the port
pins. Writing to the port register writes the value to the
port latch. When using read-modify-write instructions
(ex. BCF, BSF, etc.) on a port, the value of the port pins
is read, the desired operation is done to this value, and
this value is then written to the port latch.

Example 5-4 shows the effect of two sequential
read-modify-write instructions on an I/O port.

FIGURE 5-10: SUCCESSIVE I/0 OPERATION

EXAMPLE 5-4: READ-MODIFY-WRITE
INSTRUCTIONS ON AN

/0 PORT

;Initial PORT settings: PORTB<7:4> Inputs
; PORTB<3:0> Outputs
;PORTB<7:6> have external pull-ups and are
;jnot connected to other circuitry

PORT latch PORT pins

BCF PORTB, 7 i 0lpp pppp  11lpp PpPppP
BCF PORTB, 6 i 10pp pppp 11pp PpPpP
BSF STATUS, RPO ;

BCF TRISB, 7 i 10pp pppp  1lpp pppp
BCF TRISB, 6 i 10pp pppp  10pp pPpPPP

;Note that the user may have expected the
;pin values to be 00pp pppp. The 2nd BCF
jcaused RB7 to be latched as the pin value

; (high) .

A pin actively outputting a Low or High should not be
driven from external devices at the same time in order
to change the level on this pin (“wired-or”, “wired-and”).
The resulting high output currents may damage the
chip.

5.6.2 SUCCESSIVE OPERATIONS ON I/O PORTS

The actual write to an I/O port happens at the end of an
instruction cycle, whereas for reading, the data must be
valid at the beginning of the instruction cycle
(Figure 5-10). Therefore, care must be exercised if a
write followed by a read operation is carried out on the
same I/O port. The sequence of instructions should be
such to allow the pin voltage to stabilize (load depen-
dent) before the next instruction which causes that file
to be read into the CPU is executed. Otherwise, the
previous state of that pin may be read into the CPU
rather than the new state. When in doubt, it is better to
separate these instructions with a NOP or another
instruction not accessing this 1/0 port.

1 Q1] Q2| Q3| Q4: Q1| Q2| Q3| Q4; Q1: Q2| Q3| Q4’ Q1| Q2| Q3| Q4;

Note:

write to
PORTB

PC )( PC )( PC +1 X PC+2 X PC+3 ) This example shows a write to PORTB
Ins;n:cl':'og . MOVWF PORTB :MOVF PORTB,W : . . followed by a read from PORTB.
etened . write to ' © . NOP NOP N )
' PORTB : . ' ote that:
RB7:RBO . Y . data setup time = (0.25TcCy - TPD)
' : ) : where TCY = instruction cycle
Port pin ' ' .
'sampled here: . TPD = propagation delay
Instruction - - TPD~ ‘ . Therefore, at higher clock frequencies,
executed ' NoP '

. MOVWF PORTB | MdVF PORTB,W ,

a write followed by a read may be prob-
lematic.
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NOTES:

DS30234E-page 70 © 1997-2013 Microchip Technology Inc.



PIC16C6X

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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FIGURE 12-2: RCSTA: RECEIVE STATUS AND CONTROL REGISTER (ADDRESS 18h)

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

[ SPEN [ Rx9 | SREN | CREN |
bit7

| FERR [ OERR | RX9D | [R

bito | W
U

-n
X

= Readable bit

= Writable bit

= Unimplemented
bit, read as ‘0’

= Value at POR reset
= unknown

bit 7: SPEN: Serial Port Enable bit

(Configures RC7/RX/DT and RC6/TX/CK pins as serial port pins when bits TRISC<7:6> are set)

1 = Serial port enabled
0 = Serial port disabled

RX9: 9-bit Receive Enable bit
1 = Selects 9-bit reception
0 = Selects 8-bit reception

SREN: Single Receive Enable bit

Asynchronous mode
Don’t care

bit 6:

bit 5:

Synchronous mode - master

1 = Enables single receive

0 = Disables single receive

This bit is cleared after reception is complete.

Synchronous mode - slave
Unused in this mode

CREN: Continuous Receive Enable bit

Asynchronous mode
1 = Enables continuous receive

0 = Disables continuous receive
Synchronous mode

bit 4:

1 = Enables continuous receive until enable bit CREN is cleared (CREN overrides SREN)

0 = Disables continuous receive
bit 3:
bit 2:

Unimplemented: Read as '0'
FERR: Framing Error bit

1 = Framing error (Can be updated by reading RCREG register and receive next valid byte)

0 = No framing error

OERR: Overrun Error bit
1 = Overrun error (Can be cleared by clearing bit CREN)
0 = No overrun error

RX9D: 9th bit of received data (Can be parity bit)

bit 1:

bit O:
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12.22 USART ASYNCHRONOUS RECEIVER

The receiver block diagram is shown in Figure 12-10.
The data comes in the RC7/RX/DT pin and drives the
data recovery block. The data recovery block is actually
a high speed shifter operating at x16 times the baud
rate, whereas the main receive serial shifter operates at
the bit rate or at Fosc.

Once Asynchronous mode is selected, reception is
enabled by setting bit CREN (RCSTA<4>).

The heart of the receiver is the receive (serial) shift reg-
ister (RSR). After sampling the STOP bit, the received
data in the RSRis transferred to the RCREG register (if
it is empty). If the transfer is complete, flag bit RCIF
(PIR1<5>) is set. The actual interrupt can be
enabled/disabled by setting/clearing enable bit RCIE
(PIE1<5>). Flag bit RCIF is a read only bit which is
cleared by the hardware. It is cleared when the RCREG
register has been read and is empty. The RCREG is
double buffered register, i.e., it is a two deep FIFO. ltis

FIGURE 12-10: USART RECEIVE BLOCK DIAGRAM

possible for two bytes of data to be received and trans-
ferred to the RCREG FIFO and a third byte begin shift-
ing to the RSR register. On the detection of the STOP
bit of the third byte, if the RCREG is still full, then the
overrun error bit, OERR (RCSTA<1>) will be set. The
word in the RSR register will be lost. The RCREG reg-
ister can be read twice to retrieve the two bytes in the
FIFO. Overrun bit OERR has to be cleared in software.
This is done by resetting the receive logic (CREN is
cleared and then set). If bit OERR is set, transfers from
the RSR register to the RCREG register are inhibited,
so it is essential to clear overrun bit OERR if it is set.
Framing error bit FERR (RCSTA<2>) is set if a stop bit
is detected as clear. Error bit FERR and the 9th receive
bit are buffered the same way as the receive data.
Reading the RCREG register will load bits RX9D and
FERR with new values. Therefore it is essential for the
user to read the RCSTA register before reading
RCREG in order not to lose the old FERR and RX9D
information.

x64 Baud Rate CLK

Baud Rate Generator

RC7/RX/DT

Pin Buffer
and Control

Data

‘

Recovery

SPEN

Interrupt

RSR register LSb
Stop|(8)| 7 | ees |1 | O |Star
RX9D RCREG register
FIFO

Data Bus

RCIE

FIGURE 12-11: ASYNCHRONOUS RECEPTION

i Start
N VEY CIN 6

Rev shift

S Start
Doime/ siep\ B8 (o Y 5 oims/ S\ ot (5 o/ s
I I , I

causing overrun error bit OERR to be set.

CC 1 CC I C .
reg —
) . pD) '
Rcv buffer reg T WORD 1 \évé);ngT )J ‘
' RCREG !
Read Rev ' !
buffer reg C)C) T ()() C)S !
RCREG . ‘ )
' ¥
RCIF CC f ()() ()C) o
(interrupt flag) pD) !
i CC Q CC
OERR bit o>, 5 55 1
CREN bit CQ CQ CQ ‘)
JJ ) JJ | R
Note: This timing diagram shows three words appearing on the RX input. The RCREG (receive buffer) is read after the third word,
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GOTO Unconditional Branch INCF Increment f

Syntax: [ label] GOTO k Syntax: [ label] INCF fd

Operands: 0<k<2047 Operands: 0<f<127

Operation: k - PC<10:0> def01]
PCLATH<4:3> —» PC<12:11> Operation: (f) + 1 > (destination)

Status Affected:  None Status Affected: Z

Encoding: ‘ 10 | 1kkk ‘ kkkk ‘ kkkk ‘ Encoding: ‘ 00 ‘ 1010 | dfff | fEfE ‘

Description: GOTO is an unconditional branch. The Description: The contents of register 'f' are incre-
eleven bit immediate value is loaded mented. If 'd" is O the result is placed in

into PC bits <10:0>. The upper bits of

PC are loaded from PCLATH<4:3>. the W register. If 'd"is 1 the result is

GOTO is a two cycle instruction. placed back in register 'f'.
Words: 1 Words: 1
Cycles: 2 Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4 Q Cycle Activity: Q1 Q2 Q3 Q4
1st Cycle | Decode Read Process | Write to Decode Read | Process | Write to
literal 'k' data PC register data destination
7
2nd Cycle No- No- No- No-
Operation | Operation | Operation | Operation
Example INCF CNT, 1
Example GOTO THERE Before Instruction
After Instruction CNT = OxFF
PC = Address THERE z =0
- After Instruction
CNT = 0x00
4 = 1
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[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65[66]67]

FIGURE 16-2: TYPICAL RC OSCILLATOR

FREQUENCY vs. VDD

FIGURE 16-4: TYPICAL RC OSCILLATOR

FREQUENCY vs. VDD

5.0

4.5

/ R=4.7k

4.0

/

35 /
3.0

R =10k

25

Fosc (MHz)

2.0

0.5

Cext =20 pF, T =25°C

0.0

R =100k
1

3.0

35 4.0 4.5 5.0 55 6.0

VDD (Volts)

Fosc (MHz)

8.0 |
[
— R=3.3k
— R8s
7.0
~
6.0 E— R=47k 1
! ——] =4,
—— |
5.0
4.0
~
—~l R = 10k
S
3.0 —
2.0
Cext = 300 pF, T = 25°C
1.0
R = 100k
|
00
30 35 40 45 50 55 60

VDD (Volts)

FREQUENCY vs. VbD

FIGURE 16-3: TYPICAL RC OSCILLATOR

VoD (Volts)

2.0

1.8 R = 3.3k—]

1.6

|
\\
1.4
R=4.7k

1.2
N
I
S 10
(%2}
8 \\

08 E—

. —
R =10k
0.6
0.4
Cext =100 pF, T = 25°C
0.2
R = 100k
|
0.0
3.0 3.5 4.0 4.5 5.0 55 6.0

FIGURE 16-5: TYPICAL IpD vs. VDD

WATCHDOG TIMER
DISABLED 25°C

1PD (nA)

0.6

0.5

0.4

0.3

0.2

0.1

0.0

3.0

3.5 4.0 4.5 5.0 5.5 6.0
VoD (Volts)
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[Applicable Devices[61][62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]
FIGURE 16-10: ViH, ViL OF MCLR, TOCKI AND OSC1 (IN RC MODE) vs. VbD

4.5 VIH, Max (-40°C to 85°C)
40 VIH, Typ (25°C)
VIH, Min (-40°C to 85°C)

35
.30
2
g 25
-
S 2.0
z 1.5
> .

| 1 Vi, Max (-40°C to 85°C)
I—
1.0 — | VIL, Typ (25°C)
—
| | 4 — | | VL Min(40°Cto85°C)
0.5
——
I
0.0
25 3.0 3.5 4.0 4.5 5.0 5.5 6.0
VDD (Volts)
These pins have Schmitt Trigger input buffers.

FIGURE 16-11: VTH (INPUT THRESHOLD VOLTAGE) OF OSC1 INPUT (IN XT, HS, AND LP MODES)
vs. VDD

3.6 Max (-40°C to 85°C)

3.4 Typ (25°C)
3.2

3.0
2.8

Min (-40°C to 85°C)

2.6
2.4
22
2.0
1.8
1.6
1.4
1.2
1.0

VTH (Volts)

3.0 3.5 4.0 45 5.0 5.5 6.0 6.5
VDD (Volts)
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[Applicable Devices[61][62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

FIGURE 16-21: loL vs. VoL, VbD = 3V
35
//
m @ -40°C
30 /
25
/_—/
—"T Typ @ 25°C
20
< /
£
=] I |
2 45 -
/ Min @ +85°C
10
5
0
00 05 10 15 20 25 30
VoL (Volts)

TABLE 16-2: INPUT CAPACITANCE*

FIGURE 16-22: loL vs. VoL, VDbD = 5V

IOL (mA)

)
L—T 1
80 Min @ -40°C
70
60 —]
/ Typ @ 25°C
50 4 — —
T Min @ +85°C
40 /
30 /
20 /
10 /

0
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 5.0

VoL (Volts)

Pin Name Typical Capacitance (pF)
18L PDIP 18L SOIC
RA port 5.0 4.3
RB port 5.0 4.3
MCLR 17.0 17.0
OSC1/CLKIN 4.0 3.5
OSC2/CLKOUT 43 3.5
TOCKI 3.2 2.8

taken into account.

*All capacitance values are typical at 25°C. A part to part variation of £25% (three standard deviations) should be

© 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]

18.2 DC Characteristics: PIC16LC62A/R62/64A/R64-04 (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 25 - 6.0 V  |LP, XT, RC osc configuration (DC - 4 MHz)

D002 RAM Data Retention Volt- | VDR - 15 - Vv
age (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 Svbb | 0.05 - - | V/ms | See section on Power-on Reset for details
internal Power-on Reset
signal

D005 Brown-out Reset Voltage |BvDD | 3.7 | 4.0 | 4.3 V | BODEN bit in configuration word enabled

D010 Supply Current (Note 2, 5) | IDD - 2.0 | 3.8 | mA |XT, RC osc configuration

Fosc = 4 MHz, VDD = 3.0V (Note 4)

DO10A - 225 | 48 pA | LP osc configuration
Fosc = 32 kHz, VDD = 3.0V, WDT disabled

DO15* Brown-out Reset Current | AIBOR - 350 [ 425 | pA |BOR enabled, VDD = 5.0V

(Note 6)
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 5 pA | VDD = 3.0V, WDT disabled, 0°C to +70°C
D021A - 0.9 5 pA | VDD = 3.0V, WDT disabled, -40°C to +85°C
D023* |Brown-out Reset Current |AIBOR - 350 | 425 | pA |BOR enabled, VDD = 5.0V

(Note 6)

*

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 I/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 I/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 mea-
sured 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 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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19.5 Timing Diagrams and Specifications

FIGURE 19-2: EXTERNAL CLOCK TIMIN
. Q4 X Q1 : Q2 : Q3 . Q4 . Qi I

OSC1

CLKOUT

TABLE 19-2: EXTERNAL CLOCK TIMING REQUIREMENTS

Parameter Sym | Characteristic Min | Typt Max Units | Conditions
No.
Fosc |External CLKIN Frequency DC — 4 MHz | XT and RC osc mode
(Note 1) DC — 4 MHz | HS osc mode (-04)
DC — 10 MHz | HS osc mode (-10)
DC — 20 MHz | HS osc mode (-20)
DC — 200 kHz |LP osc mode
Oscillator Frequency DC — 4 MHz | RC osc mode
(Note 1) 0.1 — 4 MHz | XT osc mode
4 — 20 MHz |HS osc mode
5 — 200 kHz |LP osc mode
1 Tosc | External CLKIN Period 250 — — ns | XT and RC osc mode
(Note 1) 250 — — ns |HS osc mode (-04)
100 — — ns | HS osc mode (-10)
50 — — ns | HS osc mode (-20)
5 — — ps | LP osc mode
Oscillator Period 250 — — ns |RC osc mode
(Note 1) 250 — 10,000 ns | XT osc mode
250 — 250 ns | HS osc mode (-04)
100 — 250 ns | HS osc mode (-10)
50 — 250 ns | HS osc mode (-20)
5 — — ps | LP osc mode
2 Tcy |Instruction Cycle Time (Note 1) 200 Tey DC ns |Tcy =4/Fosc
3 TosL, |External Clock in (OSC1) High or 50 — — ns | XT oscillator
TosH |Low Time 25 — — us | LP oscillator
15 — — ns | HS oscillator
4 TosR, |External Clock in (OSC1) Rise or — — 25 ns | XT oscillator
TosF | Fall Time — — 50 ns | LP oscillator
— — 15 ns | HS oscillator
1 Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

Note 1: Instruction cycle period (TcY) equals four times the input oscillator time-base period. All specified values are based on
characterization data for that particular oscillator type under standard operating conditions with the device executing code.
Exceeding these specified limits may result in an unstable oscillator operation and/or higher than expected current con-
sumption. All devices are tested to operate at "min." values with an external clock applied to the OSC1/CLKIN pin.

When an external clock input is used, the "Max." cycle time limit is "DC" (no clock) for all devices.
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FIGURE 20-3: CLKOUT AND I/0 TIMING

o S

Note: Refer to Figure 20-1 for load conditions.

TABLE 20-3: CLKOUT AND I/O TIMING REQUIREMENTS

Parameter | Sym Characteristic Min Typt Max Units | Conditions
No.
10* TosH2ckL | OSC17T to CLKOUTY — 75 200 ns Note 1
11* TosH2ckH | OSC17T to CLKOUTT — 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 { to Port out valid — — |0.5Tcy +20| ns Note 1
15* TioV2ckH | Port in valid before CLKOUT T Tosc +200| — — ns Note 1
16* TckH2iol | Port in hold after CLKOUT T 0 — — ns Note 1
17* TosH2ioV |OSC17T (Q1 cycle) to Port out valid — 50 150 ns
18* TosH2iol |OSC17T (Q2 cycle) to Port input | PIC16C63/65A 100 — — ns
invalid (1/O in hold time) PIC16LC63/65A 200 — — ns
19* TioV2osH | Port input valid to OSC17T (/O in setup time) 0 — — ns
20* TioR Port output rise time PIC16C63/65A — 10 40 ns
PIC16LC63/65A — — 80 ns
21* TioF Port output fall time PIC16C63/65A — 10 40 ns
PIC16LC63/65A — — 80 ns
221t Tinp INT pin high or low time Tecy — — ns
2311 Trbp RB7:RB4 change INT high or low time Tcy — — 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.
11 These parameters are asynchronous events not related to any internal clock edge.
Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x TosC.
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FIGURE 20-7: CAPTURE/COMPARE/PWM TIMINGS (CCP1 AND CCP2)

RC1/T10SI/CCP2
and RC2/CCP1
(Capture Mode)

14750‘53 ;1751 —

52

RC1/T10SI/CCP2
and RC2/CCP1
(Compare or . L
PWM Mode) —> 53 - —> 154 -—

Note: Refer to Figure 20-1 for load conditions.

TABLE 20-6: CAPTURE/COMPARE/PWM REQUIREMENTS (CCP1 AND CCP2)

Parameter | Sym |Characteristic Min Typt| Max | Units|Conditions
No.
50" TccL |CCP1.and CCP2  |No Prescaler 05Tcy+20 | — | — | ns
inputlow time  |\vith Prescaler |PIC16C63/65A 10 — =T ns
PIC16LC63/65A 20 — — ns
51~ TceH |ccP1 and ccp2 | No Prescaler 0.5Tcy +20 | — — ns
input high time With Prescaler |PIC16C63/65A 10 — | — | ns
PIC16LC63/65A 20 — — ns
52 TeeP |cCP1 and CCP2 input period 3Tcy + 40 — - ns [N =prescale value
N (1,4, or 16)
53* TccR |CCP1 and CCP2 output rise time PIC16C63/65A — 10 25 ns
PIC16LC63/65A — 25 45 ns
54* TccF |CCP1 and CCP2 output fall time PIC16C63/65A — 10 25 ns
PIC16LC63/65A — 25 | 45 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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FIGURE 21-10: I2C BUS START/STOP BITS TIMING

SCL

START STOP
Condition Condition

Note: Refer to Figure 21-1 for load conditions

TABLE 21-9:  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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FIGURE 22-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING
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Internal ! ;
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Timer X ! :
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Note: Refer to Figure 22-1 for load conditions.

FIGURE 22-5: BROWN-OUT RESET TIMING

VDD f———

TABLE 22-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
AND BROWN-OUT RESET REQUIREMENTS

Parameter Sym | Characteristic Min Typt Max | Units Conditions

No.

30 TmcL | MCLR Pulse Width (low) 2 — — us | VDD =5V, -40°C to +125°C

31* Twdt | Watchdog Timer Time-out Period 7 18 33 ms | VDD = 5V, -40°C to +125°C
(No Prescaler)

32 Tost | Oscillation Start-up Timer Period — 1024 Tosc — — | Tosc = OSC1 period

33* Tpwrt | Power-up Timer Period 28 72 132 ms | VDD =5V, -40°C to +125°C

34 Tioz 1/0 Hi-impedance from MCLR Low — — 2.1 us
or WDT reset

35 TBoR | Brown-out Reset Pulse Width 100 — — us | VoD < BvbD (D005)

* 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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FIGURE 22-6: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

| | |
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Note: Refer to Figure 22-1 for load conditions.

TABLE 22-5: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS

Param Sym Characteristic Min Typt | Max | Units [Conditions
No.
40* TtoOH TOCKI High Pulse Width No Prescaler 0.5Tcy + 20 — — ns |Must also meet
With Prescaler 10 — — ns |parameter 42
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
With Prescaler |Greater of: — — ns [N = prescale value
20 or Tey + 40 (2, 4, ..., 256)
N
45* THH T1CKI High Time |Synchronous, Prescaler = 1 0.5Tcy + 20 — — ns |Must also meet
Synchronous, [PIC16C6X 15 — — ns |parameter 47
Prescaler = PIC16LC6X 25 — — ns
2,4,8
Asynchronous |PIC16C6X 30 - - ns
PIC16LC6X 50 — — ns
46* THL T1CKI Low Time  |Synchronous, Prescaler = 1 0.5Tcy + 20 — — ns |Must also meet
Synchronous, [PIC16C6X 15 — — ns |parameter 47
Prescaler = PIC16LC6X 25 — — ns
2,4,8
Asynchronous |PIC16C6X 30 — — ns
PIC16LC6X 50 — — ns
47 Tt1P  [T1CKIl input period [Synchronous |PIC16C6X Greater of: - - ns [N = prescale value
30 oR_TCY + 40 (1,2,4,8)
N
PIC16LC6X reater of: N = prescale value
50 oR_TCY + 40 (1,2,4,8)
N
Asynchronous |PIC16C6X 60 — — ns
PIC16LC6X 100 — — ns
Ft1 Timer1 oscillator input frequency range DC — | 200 | kHz
(oscillator enabled by setting bit TIOSCEN)
48 TCKEZtmr1|Delay from external clock edge to timer increment 2Tosc — |7Tosc| —

* 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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