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PIC16C6X

TABLE 4-4: SPECIAL FUNCTION REGISTERS FOR THE PIC16C64/64A/R64

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
02n™M  |PCL Program Counter's (PC) Least Significant Byte 0000 0000|0000 0000
03h(M STATUS IRP®) | RP1(6) | RPO ‘ TO ‘ PD | z ‘ DC | C 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 |Uuuuu uuuu
o9h PORTE = = = — | — | mee | mer | Reo |- o] um
0Ah(1:2) |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
oCh PIR1 PSPIF (6) — — SSPIF CCP1IF | TMR2IF | TMR1IF |00-- 0000 |00-- 0000
0Dh — Unimplemented — —
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 — [ = [riokest [ Tickpso [T10sceN| TISYNG [ TMR1CS | TMRION [ --00 0000 | --uu wuuu
11h TMR2 Timer2 module’s register 0000 0000 | 0000 0000
12h | T2cON —  [routess | Toutesz | TouTpst | TouTPso [ TMR2ON [ T2ckPst [ T2ckPS0 [ -000 0000 | 000 0000
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX | Uuuu uuuu
14 |sspcon | wooL | sspov | sspen | ckp | ssPms | ssPmz | ssPmi | ssPMo [0000 0000|0000 0000
15h CCPR1L |Capture/Compare/PWM1 (LSB) XXXX XXXX | uuuu uuuu
16h CCPR1H |Capture/Compare/PWM1 (MSB) XXXX XXXX |Uuuu uuuu
i7n [ocpicon| — [ — [ copix [ copty [ ccpims | copimz [ copimt | copimo [ --00 0000 | --00 o000
18h-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>)
Other (non power-up) resets include external reset through MCLR and the Watchdog Timer reset.
The BOR bit is reserved on the PIC16C64, always maintain this bit set.
The IRP and RP1 bits are reserved on the PIC16C64/64A/R64, always maintain these bits clear.
PIE1<6> and PIR1<6> are reserved on the PIC16C64/64A/R64, always maintain these bits clear.

o ahrw
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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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4228 PCON REGISTER

Applicable Devices

Note:

BOR is unknown on Power-on Reset. It
must then be set by the user and checked

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

on subsequent resets to see if BOR is

The Power Control register (PCON) contains a flag bit
to allow differentiation between a Power-on Reset to an
external MCLR reset or WDT reset. Those devices with
brown-out detection circuitry contain an additional bit to
differentiate a Brown-out Reset condition from a Power-

clear, indicating a brown-out has occurred.
The BOR status bit is a “don't care” and is
not necessarily predictable if the brown-out
circuit is disabled (by clearing the BODEN
bit in the Configuration word).

on Reset condition.

FIGURE 4-22: PCON REGISTER FOR PIC16C62/64/65 (ADDRESS 8Eh)
U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-q
[ — ] = 1T = 1T =1 =1 = 1pmr | — ][R =neadablebi
bit7 bito |W = Writable bit
U = Unimplemented bit,
read as ‘0’
-n = Value at POR reset
q = value depends on conditions
bit 7-2:  Unimplemented: Read as '0'

bit 1: POR: Power-on Reset Status bit
1 = No Power-on Reset occurred
bit 0: Reserved

0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)

This bit should be set upon a Power-on Reset by user software and maintained as set. Use of this bit as a general
purpose read/write bit is not recommended, since this may affect upward compatibility with future products.

FIGURE 4-23: PCON REGISTER FOR PIC16C62A/R62/63/R63/64A/R64/65A/R65/66/67

(ADDRESS 8Eh)
U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-q
= [ =T =T =1 = — POR BOR | [R =Readable bit
bit7 bito |W = Writable bit
U = Unimplemented bit,
read as ‘0’
-n = Value at POR reset
q = value depends on conditions
bit 7-2:  Unimplemented: Read as '0'
bit 1: POR: Power-on Reset Status bit
1 = No Power-on Reset occurred
0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)
bit 0: BOR: Brown-out Reset Status bit
1 = No Brown-out Reset occurred
0 = A Brown-out Reset occurred (must be set in software after a Brown-out Reset occurs)

© 1997-2013 Microchip Technology Inc.
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TABLE 12-3: BAUD RATES FOR SYNCHRONOUS MODE

sauD |FOSC=20MHz —  Ti6 MHz spBaG |10 MHz pBRG |7 15909 MHz SPBRG

RATE % value % value % value % value

) |XBAUD ERRoR  (decimal)| “BAYP  ERROR (decimal)| KBAYP  ERROR (decimal)|KBAYP  ERROR  (decimal)

03 | NA - - NA - - NA - - NA - -

12 | NA ; ; NA ; ; NA ; ; NA ; ;

24 | NA ; ; NA ; ; NA ; ; NA ; ;

96 | NA - . NA . . 9766 +1.73 255 | 9.622 +0.23 185

192 | 1953 4173 255 | 1923 4016 207 | 1923  +0.16 129 | 19.24  +0.23 92

768 | 7692  +0.16 64 | 7692  +0.16 51 | 7576  -1.36 32 | 7782  +1.32 22

96 | 9615  +0.16 51 | 9524  -0.79 41 | 9615  +0.16 25 | 9420  -1.88 18

300 | 2941  -1.96 16 |307.69 +2.56 12| 3125 +4.17 7 | 2083  -057 5

500 | 500 0 9 500 0 7 500 0 4 NA - -

HIGH | 5000 - 0 4000 - 0 | 2500 - 0 |1789.8 - 0

Low | 19.53 - 255 | 15.625 - 255 | 9.766 - 255 | 6.991 - 255

FOSC = 5.0688 MHz 4 MHz 3.579545 MHz 1 MHz 32.768 kHz

BAUD SPBRG SPBRG SPBRG SPBRG SPBRG
RATE | KBAUD % value |[KBAUD % value | KBAUD % value |[KBAUD % value |KBAUD % value
(K) ERROR (decimal) ERROR (decimal) ERROR (decimal) ERROR (decimal) ERROR (decimal)
03 | NA - - NA - - NA - - NA - | 08038 +1.14 26
12 | NA . - NA . - NA . - 1202 +016 207 | 1170 -248 6
24 | NA ; ; NA ; ; NA ; - | 2404 +016 103 | NA - -
96 | 96 0 131 | 9615 +016 103 | 9622 +023 92 | 9615 +0.16 25 NA - ;
192 | 192 0 65 |19.231 +0.16 51 | 19.04 -0.83 46 | 1924 +0.16 12 NA - -
768 | 792 +313 15 |76.923 +0.16 12 | 7457 290 11 | 8334 4851 2 NA - -
96 | 9748 +154 12 | 1000 +417 9 9943 +357 8 NA - - NA - -
300 | 3168 +560 3 NA - - 2083 -057 2 NA ; ; NA ; ;
500 | NA ; - NA . - NA - - NA . - NA - -
HIGH | 1267 - 0 100 - o | 849 - 0 250 . o |82 - 0
LOW | 4950 - 255 | 3906 - 255 | 3496 - 255 |09766 - 255 | 0032 - 255

TABLE 12-4: BAUD RATES FOR ASYNCHRONOUS MODE (BRGH = 0)

BAUD FOSC =20 MHz SPBRG 16 MHz SPBRG 10 MHz SPBRG 7.15909 MHz SPBRG

RATE % value % value % value % value

(K) |KBAUD ERROR (decimal)|KBAUD ERROR (decimal)|KBAUD ERROR (decimal)|KBAUD ERROR (decimal)

0.3 NA - - NA - - NA - - NA - -

1.2 1.221 +1.73 255 1.202 +0.16 207 1.202 +0.16 129 1.203 +0.23 92

2.4 2.404 +0.16 129 2.404 +0.16 103 2.404 +0.16 64 2.380 -0.83 46

9.6 9.469 -1.36 32 9.615 +0.16 25 9.766 +1.73 15 9.322 -2.90 11

19.2 19.53 +1.73 15 19.23 +0.16 12 19.53 +1.73 7 18.64 -2.90 5

76.8 78.13 +1.73 3 83.33 +8.51 2 78.13 +1.73 1 NA - -

96 104.2 +8.51 2 NA - - NA - - NA - -

300 3125 +4.17 0 NA - - NA - - NA - -

500 NA - - NA - - NA - - NA - -

HIGH | 3125 - 0 250 - 0 156.3 - 0 111.9 - 0

LoOwW 1.221 - 255 0.977 - 255 0.6104 - 255 0.437 - 255

FOSC = 5.0688 MHz 4 MHz 3.579545 MHz 1 MHz 32.768 kHz

BAUD SPBRG SPBRG SPBRG SPBRG SPBRG
RATE % value % value % value % value % value
(K) KBAUD ERROR (decimal)| KBAUD ERROR (decimal)| KBAUD ERROR (decimal)| KBAUD ERROR (decimal)| KBAUD ERROR (decimal)
0.3 0.31 +3.13 255 0.3005 -0.17 207 0.301 +0.23 185 0.300 +0.16 51 0.256 -14.67 1
1.2 1.2 0 65 1.202 +1.67 51 1.190 -0.83 46 1202 +0.16 12 NA - -
2.4 24 0 32 2.404 +1.67 25 2432 +1.32 22 2.232 -6.99 6 NA - -
9.6 9.9 +3.13 7 NA - - 9.322 -2.90 5 NA - - NA - -
19.2 19.8 +3.13 3 NA - - 18.64 -2.90 2 NA - - NA - -
76.8 79.2 +3.13 0 NA - - NA - - NA - - NA - -
96 NA - - NA - - NA - - NA - - NA - -
300 NA - - NA - - NA - - NA - - NA - -
500 NA - - NA - - NA - - NA - - NA - -
HIGH 79.2 - 0 62.500 - 0 55.93 - 0 15.63 - 0 0.512 - 0
LOW | 0.3094 - 255 3.906 - 255 0.2185 - 255 0.0610 - 255 0.0020 - 255
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12.1.1  SAMPLING

The data on the RC7/RX/DT pin is sampled three times
by a majority detect circuit to determine if a high or a
low level is present at the RX pin. If bit BRGH
(TXSTA<2>) is clear (i.e., at the low baud rates), the
sampling is done on the seventh, eighth and ninth fall-
ing edges of a x16 clock (Figure 12-3). If bit BRGH is

set (i.e., at the high baud rates), the sampling is done
on the 3 clock edges preceding the second rising edge
after the first falling edge of a x4 clock (Figure 12-4 and
Figure 12-5).

FIGURE 12-3: RX PIN SAMPLING SCHEME (BRGH = 0) PIC16C63/R63/65/65A/R65)

Start bit Bit0

R
(RC7/RX/DT pin)

""" =~ Baud CLK for all but start bit l—

baud CLK

x16 CLK

1 2 3 4 5 6 7

9 10 11 12 13 14 15 16 1 2 3

FIGURE 12-4: RX PIN SAMPLING SCHEME (BRGH = 1) (PIC16C63/R63/65/65A/R65)

RC7/RX/DT pin

bit >< bit1

\ Start Bit
baud clk

x4 clk

I

Samples

I N

First falling edge after RX pin goes low
Second rising edge

1 2 3 4 1 2 3 4 1 2
QZ,Q4cIK__||_||_||_||_||_||_|_||_||_||_||_|_||_||_||_||_|_||_||_||—||—|—||—|

Il i

Samples Samples

FIGURE 12-5: RX PIN SAMPLING SCHEME (BRGH = 1) (PIC16C63/R63/65/65A/R65)

RC7/RX/DT pin

Start Bit bit0

—

x4 clk

\4_ Baud clk for all but start bit
baud clk

First falling edge after RX pin goes low

Second rising edge

I I S B

1 2 3 4
ez aecx  JUUUUUUUUUUUUTU Uy oL

i

Samples
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Steps to follow when setting up an Asynchronous 5. Enable the transmission by setting bit TXEN,
Transmission: which will also set bit TXIF.
1. Initialize the SPBRG register for the appropriate 6. If 9-bit transmission is selected, the ninth bit
baud rate. If a high speed baud rate is desired, should be loaded in bit TX9D.
then set bit BRGH. (Section 12.1). 7. Load data to the TXREG register (starts trans-
2. Enable the asynchronous serial port by clearing mission).

bit SYNC and setting bit SPEN.

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

4. If 9-bit transmission is desired, then set transmit
bit TX9.

FIGURE 12-8: ASYNCHRONOUS MASTER TRANSMISSION

Write to TXREG reg I (¢
BRG outout Word 1
outpu '
(shift clock) — I_[ L L T L T 55_1
RC6/TX/CK (pin L ; ‘
(ein) ©N\_Start Bit Bit 0 Bit1 X 5 5 X Bit7/8 /Stop Bit .
TXIF bit L WORD 1 ‘ ‘
(Transmit buffer ' cc !
reg. empty flag) u D) ;
" WORD 1 — '
TRMT bit . - !
(Transmit shift Transmit Shift Reg '
reg. empty flag) ﬁ cc [
JJ

FIGURE 12-9: ASYNCHRONOUS MASTER TRANSMISSION (BACK TO BACK)

Write to TXREG reg I I cC
BRG outout Word 1 Word 2 J)
outpu
(shiftclocky —  —1 L1 LT LT 5 J(_l—\_l—l_f—l_l—l_
RC6/TX/CK (pin) : ) i i )
N StartB
TXIF bit N Start Bit Bit0 BT > (§ Bitz/8  Stop Bit \Start Bit B0
(interrupt reg. flag) ‘| WORD 1 |«——WORD 2————
U c
D)
TRMT bit WORD 1 —» WORD 2
(Transmit shift Transmit Shift Reg. Tr; smit Shift Reg.

reg. empty flag)
]

(C
JJ

Note: This timing diagram shows two consecutive transmissions.

TABLE 12-6: REGISTERS ASSOCIATED WITH ASYNCHRONOUS TRANSMISSION

Value on Value on
Address | Name Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 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
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 Asynchronous 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.
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FIGURE 13-14: EXTERNAL POWER-ON
RESET CIRCUIT (FOR SLOW
Vbb POWER-UP)

FIGURE 13-15: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 1

VDD

R1
MCLR

C PIC16CXX

I

Note 1: External Power-on Reset circuit is required
only if VDD power-up slope is too slow. The
diode D helps discharge the capacitor
quickly when VDD powers down.

2: R <40 kQ is recommended to make sure
that voltage drop across R does not violate
the devices electrical specifications.

3: R1=100Q to 1 kQ will limit any current
flowing into MCLR from external capacitor
C in the event of MCLR/VPP pin break-
down due to Electrostatic Discharge
(ESD) or Electrostatic Overstress (EOS).

VDD ’ VDD
33k

10k MCLR

7AN 40k | pic16CXX

Note 1: This circuit will activate reset when VDD
goes below (Vz + 0.7V) where Vz = Zener
voltage.

2: Internal brown-out detection on the
PIC16C62A/R62/63/R63/64A/R64/65A/
R65/66/67 should be disabled when using
this circuit.

3: Resistors should be adjusted for the
characteristics of the transistors.

FIGURE 13-16: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 2

VbD ! VDD
R1
Q1
MCLR
R2
40k | pic16CXX

Note 1: This brown-out circuit is less expensive,
albeit less accurate. Transistor Q1 turns
off when VDD is below a certain level such
that:

R1
o — =07V
VoD 5
2: Internal brown-out detection on the
PIC16C62A/R62/63/R63/64A/R64/65A/
R65/66/67 should be disabled when using
this circuit.

3: Resistors should be adjusted for the
characteristics of the transistors.

© 1997-2013 Microchip Technology Inc.
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13.7 Watchdog Timer (WDT)

Applicable Devices
61/62]62A]R62]63]R63]64]64A]R64]65]65A]RE5]66]67
The Watchdog Timer is a free running on-chip RC oscil-
lator which does not require any external components.
This RC oscillator is separate from the RC oscillator of
the OSC1/CLKIN pin. That means that the WDT will
run, even if the clock on the OSC1/CLKIN and OSC2/
CLKOUT pins of the device has been stopped, for
example, by execution of a SLEEP instruction. During
normal operation, a WDT time-out generates a device
reset. If the device is in SLEEP mode, a WDT time-out
causes the device to wake-up and continue with normal
operation (WDT Wake-up). The WDT can be perma-
nently disabled by clearing configuration bit WDTE
(Section 13.1).

13.7.1  WDT PERIOD

The WDT has a nominal time-out period of 18 ms, (with
no prescaler). The time-out periods vary with tempera-
ture, VDD and process variations from part to part (see
DC specs). If longer time-out periods are desired, a
prescaler with a division ratio of up to 1:128 can be

assigned to the WDT under software control by writing
to the OPTION register. Thus, time-out periods up to
2.3 seconds can be realized.

The CLRWDT and SLEEP instructions clear the WDT
and the postscaler, if assigned to the WDT, and prevent
it from timing out and generating a device RESET con-
dition.

The TO bit in the STATUS register will be cleared upon
a WDT time-out.

13.7.2 WDT PROGRAMMING CONSIDERATIONS

It should also be taken in account that under worst case
conditions (VDD Min., Temperature Max., max.
WDT prescaler) it may take several seconds before a
WDT time-out occurs.

Note: When a CLRWDT instruction is executed
and the prescaler is assigned to the WDT,
the prescaler count will be cleared, but the

prescaler assignment is not changed.

FIGURE 13-20: WATCHDOG TIMER BLOCK DIAGRAM

(see Figure 7-6)

From TMRO Clock Source

.

M
Watchdog U
Timer 1] X
WDT PSA
Enable bit

> Postscaler

&——» To TMRO (Figure 7-6)

MUX <— PSA
WDT
Time-out
Note: Bits TOCS, TOSE, PSA, PS2:PS0 are (OPTION<5:0>).
FIGURE 13-21: SUMMARY OF WATCHDOG TIMER REGISTERS
Address |Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
2007h Config. bits (1) BODEN() | CP1 CPO | pwRTE(M | WDTE | FOSC1 | FOSCO
81h,181h |OPTION RBPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSO
Legend: Shaded cells are not used by the Watchdog Timer.

Note 1: See Figure 13-1, Figure 13-2, and Figure 13-3 for details of these bits for the specific device.

DS30234E-page 140
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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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SLEEP SUBLW Subtract W from Literal
Syntax: [label] SLEEP Syntax: [label] ~ SUBLW k
Operands: None Operands: 0<k<255
Operation: 00h —> WDT, Operation: k- (W) - (W)
0 — WDT prescaler, Status Affected: C, DC, Z
110, Encoding: 11 11 kkkk kkkk
0-PD ncoding: | [ 110x | ‘ |
. T8 PP Description: The W register is subtracted (2's comple-
Status Affected: TO, PD ment method) from the eight bit literal 'k'.
Encoding: ‘ 00 | 0000 ‘ 0110 | 0011 The result is placed in the W register.
Description: The power-down status bit, PD is Words: 1
cleared. Time-out status bit, TO is .
set. Watchdog Timer and its pres- Cycles: 1
caler are cleared. Q Cycle Activity: Q1 Q2 Q3 Q4
The progessor 1 Put into SLEEP Decode Read Process | Write to W
mode with the oscillator stopped. See literal 'k’ data
Section 13.8 for more details.
Words: 1 Example 1: SUBLW  0x02
Cycles: 1 Before Instruction
Q Cycle Activity: Q1 Q2 Q3 Q4 W = 1
Decode No- No- Go to Cc = ?
Operation | Operation | Sleep z = ?
After Instruction
Example: SLEEP W o= 1
cC = 1; result is positive
Z = 0
Example 2: Before Instruction
w = 2
c = 7
z = 7
After Instruction
W = 0
cC = 1; result is zero
zZ = 1
Example 3: Before Instruction
W = 3
c = ?
z ?
After Instruction
w OxFF
C = 0;resultis negative
Z = 0
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XORLW Exclusive OR Literal with W XORWF Exclusive OR W with f
Syntax: [label] XORLW k Syntax: [labell XORWF f.d
Operands: 0<k<255 Operands: g < f; 11 27
€ 10,
Operation: (W) .XOR. k — (W) . [0.1] o
Operation: (W) .XOR. (f) - (destination)
Status Affected: 4
) Status Affected: Z
Encoding: [ 11 [ 1010 [ Kok [ ek |
L - Encoding: ’ 00 ‘ 0110 | dfff | fEEE |
Description: The contents of the W register are
XOR’ed with the eight bit literal 'k'. Description: Exclusive OR the contents of the W
The result is placed in the W regis- register with register 'f'. If 'd" is 0 the
ter. result is stored in the W register. If 'd' is
Words: 1 1 the result is stored back in register 'f'.
Words: 1
Cycles: 1
- Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4 o
- Q Cycle Activity: Qi Q2 Q3 Q4
Decode Read Process | Write to
’ literal 'k ‘ data w Decode Read Process | Write to
register data destination
7
Example: XORLW  OxAF
Before Instruction Example XORWF REG 1
W = 0xB5 Before Instruction
After Instruction REG = OxAF
W =  OxlA w = O0xB5
After Instruction
REG = Ox1A
w = O0xB5
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PIC16C6X

[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65[66]67]

FIGURE 16-8: MAXIMUM IprD vs. VDD
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*IPD, with Watchdog Timer enabled, has two compo-
nents: The leakage current which increases with higher
temperature and the operating current of the Watchdog
Timer logic which increases with lower temperature. At
-40°C, the latter dominates explaining the apparently
anomalous behavior.

FIGURE 16-9: VTH (INPUT THRESHOLD
VOLTAGE) OF I/O PINS vs.
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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 17-5: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

| |
RA4/TOCKN
| | |

- 40 —— A |
| 42 ™
I ! |
RCO/T10SI/T1CKI \ ] \
‘ I ‘ |
| 45 i 46 =l |
- 47 - 48 :
TMRO or ! '
TMR1 ! '
|

Note: Refer to Figure 17-1 for load conditions.

TABLE 17-5: 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
2,48
Asynchronous |PIC16C6X 30 — — ns
PIC16LC6X 50 — — ns
47 Tt1P  [T1CKIl input period [Synchronous |PIC16C6X Greater of: - - ns [N = prescale value
30 ORTCY + 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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[Applicable Devices[61]62][62A[R62 [63]R63[64]64A[R64 [65]65A[R65[66]67]
FIGURE 18-3: CLKOUT AND I/O TIMING
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(output) old value : X new value
20, 21
Note: Refer to Figure 18-1 for load conditions.
TABLE 18-3: CLKOUT AND I/O TIMING REQUIREMENTS
Parameters | Sym Characteristic Min Typt Max Units | Conditions
10* TosH2ckL | OSC17T to CLKOUTY — 75 200 ns Note 1
11* TosH2ckH |0SC17 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 OSC1T (Q2 cycle) to Port input | PIC16C62A/ 100 — — ns
invalid (1/O in hold time) R62/64A/R64
PIC16LC62A/ 200 — — ns
R62/64A/R64
19* TioV2osH | Port input valid to OSC17 (/O in setup time) 0 — — ns
20* TioR Port output rise time PIC16C62A/ — 10 40 ns
R62/64A/R64
PIC16LC62A/ — — 80 ns
R62/64A/R64
21* TioF Port output fall time PIC16C62A/ — 10 40 ns
R62/64A/R64
PIC16LC62A/ — — 80 ns
R62/64A/R64
2211 Tinp RBO/INT pin high or low time Tey — — ns
2311 Trbp RB7:RB4 change int high or low time Tey — — 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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[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65 [66]67]
FIGURE 21-12: USART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING
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Note: Refer to Figure 21-1 for load conditions

TABLE 21-11: USART SYNCHRONOUS TRANSMISSION REQUIREMENTS

Param |Sym Characteristic Min | Typt Max | Units | Conditions

No.

120* | TckH2dtV |SYNC XMIT (MASTER & SLAVE) | PIC16CR63/R65 - — 80 ns

Clock high to data out valid PIC16LCR63/R65 — — 100 ns

121* | Tckrf Clock out rise time and fall time PIC16CR63/R65 — — 45 ns

(Master Mode) PIC16LCR63/R65 - - 50 ns

122* | Tdtrf Data out rise time and fall time PIC16CR63/R65 — — 45 ns

PIC16LCR63/R65 — — 50 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.

FIGURE 21-13: USART SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING

RCB/TX/CK '
pin N §
RC7/RX/DT i = '
pin pd ' X
|- 126 -

'
'

Note: Refer to Figure 21-1 for load conditions

TABLE 21-12: USART SYNCHRONOUS RECEIVE REQUIREMENTS

Parameter Sym Characteristic Min Typt Max Units | Conditions
No.
125* TdtV2ckL | SYNC RCV (MASTER & SLAVE)
Data setup before CK | (DT setup time) 15 — — ns
126* TckL2dtl Data hold after CK { (DT hold time) 15 — — ns

*

These parameters are characterized but not tested.
t:  Datain “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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PIC16C6X Product Identification System

To order or to obtain information, e.g., on pricing or delivery, please use the listed part numbers, and refer to the factory or the listed
sales offices.

PART NO. -XX X /XX XXX
_l_—| Pattern: 3-Digit Pattern Code for QTP (blank otherwise)

Package: L = PLCC
SP = Skinny DIP
P = PDIP
SO = SOIC (Gull Wing, 300 mil body)
PQ = MQFP (Metric PQFP)
TQ = TQFP
JW* = Windowed CERDIP
SS = Shrink SOIC (Gull Wing, 300 mil body)

Temperature - = 0°Cto +70°C (T for tape/reel)

Range: | = —40°C to +85°C (S for tape/reel)
E = —40°Cto+125°C

Frequency 04 = 200 kHz (PIC16C6X-04)

Range: 04 = 4MHz
10 = 10MHz
20 = 20MHz

Device: PIC16C6X  :VDD range 4.0V to 6.0V
PIC16C6XT :VDD range 4.0V to 6.0V (Tape and Reel)
PIC16LC6X :VDD range 2.5V to 6.0V
PIC16LC6XT :VDD range 2.5V to 6.0V (Tape and Reel)
PIC16CR6X :VDD range 4.0V to 6.0V
PIC16CR6XT :VDD range 4.0V to 6.0V (Tape and Reel)
PIC16LCR6X:VDD range 2.5V to 6.0V
PIC16LCR6XT:VDD range 2.5V to 6.0V

Examples:

a)PIC16C62A - 04/P 301
b)PIC16LC65A - 041/PQ
¢)PIC16C67 - 10E/P

Commercial temp., PDIP package, 4 MHz, normal VDD limits, QTP pattern #301
Industrial temp., MQFP package, 4 MHz, extended VDD limits
Extended temp., PDIP package, 10 MHz, normal VDD limits

* JW Devices are UV erasable and can be programmed to any device configuration. JW Devices meet the electrical requirement of
each oscillator type (including LC devices).

Sales and Support

Products supported by a preliminary Data Sheet may possibly have an errata sheet describing minor operational differences and
recommended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. The Microchip Website at www.microchip.com
2. Your local Microchip sales office (see following page)
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