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PIC16C64X & PIC16C66X

TABLE 4-1: SPECIAL FUNCTION REGISTERS

Value on
_ ) ) ) ) ) ) ) POR Value on
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BOR‘, all oth((elr)
PER resets
Bank 0
00h INDF Addressing this location uses contents of FSR to address data memory (not a physical register) | XxxXX XXXX | XXXX XXXX
01lh TMRO Timer0 Module’s Register XXXX XXXX [ uuuu uuuu
02h PCL Program Counter's (PC) Least Significant Byte 0000 0000 [ 0000 0000
03h STATUS RP@ | RPI® | R0 | To | PP z | pbc | ¢ [oo01 1xxx|000g quuu
04h FSR Indirect data memory address pointer XXXX XXXX | uuuu uuuu
05h PORTA — | —  [PORTA Data Latch when written: PORTA pins when read --xx_0000 | - - xu 0000
06h PORTB PORTB Data Latch when written: PORTB pins when read XXXX XXXX [ uuuu uuuu
06h PORTC PORTC Data Latch when written: PORTC pins when read XXXX XXXX | uuuu uuuu
06h PORTD® PORTD Data Latch when written: PORTD pins when read XXXX XXXX [ uuuu uuuu
06h PORTE®) = — = — | = RE2 RE1 REO [---- -xxx|---- -uuu
0Ah PCLATH — — — Write buffer for upper 5 bits of program counter ---0 0000 |---0 0000
0Bh INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF_ [ 0000 000x [ 0000 000u
0Ch PIR1 PSPIF® | CMIF = = = — — — ]00-- ----]00-- ----
0Dh-1Eh | Unimplemented — —
1Fh CMCON coout | cioutr | — | — | as | cm2 | omi | cmo [oo-- 0000]00-- 0000
Bank 1
80h INDF Addressing this location uses contents of FSR to address data memory (not a physical register) | XXXX XXXX | XXXX XXXX
81h OPTION RBPU | INTEDG | Tocs | Tose | psa | ps2 | psi | pso |1111 11111111 1111
82h PCL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
83h STATUS RP® | RP1® | Rro | 7o | P | z | bc | ¢ o001 1xxx|000q quuu
84h FSR Indirect data memory address pointer XXXX XXXX [ uuuu uuuu
85h TRISA — | — | PORTAData Direction Register --11 1111]--11 1111
86h TRISB PORTB Data Direction Register 1111 11111111 1111
86h TRISC PORTC Data Direction Register 1111 11111111 1111
86h TRISD®) PORTD Data Direction Register 1111 11111111 1111
86h TRISE®) IBF OBF IBOV PSPMODE — TRISE2 | TRISE1 | TRISEO | 0000 -111 | 0000 -111
8Ah PCLATH — — — Write buffer for upper 5 bits of program counter ---0 0000 |---0 0000
8Bh INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x [ 0000 000x
8Ch PIE1 PSPIE® | CMIE — — — — — —  |00-- ----|00-- ----
8Dh Unimplemented — —
8Eh PCON mvpeen | — | — | — | — | per | Por | BOR |u--- -qggg|u--- -uuu
8Fh-9Eh | Unimplemented — —
9Fh VRCON VREN | vRoE | VRR | — | wrs | wvrRz | wrt | vro [o00- 0000 |000- 0000
Legend: - = unimplemented locations read as ‘0’, u = unchanged, x = unknown, q = value depends on condition, shaded = unimplemented

Note 1: Other (non power-up) resets include MCLR Reset and Watchdog Timer Reset during normal operation.
2: The IRP and RP1 bits are reserved, always maintain these bits clear.
3: The PORTD, PORTE, TRISD, and TRISE registers are not implemented on the PIC16C641/642.
4: Bits PSPIE and PSPIF are reserved on the PIC16C641/642, always maintain these bits clear.
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PIC16C64X & PIC16C66X

4.5 Indirect Addressing, INDF, and FSR

Reqisters

The INDF register is not a physical register. Addressing
the INDF register will cause indirect addressing.

Indirect addressing is possible by using the INDF reg-

A simple program to clear RAM location 20h-2Fh using
indirect addressing is shown in Example 4-1.

EXAMPLE 4-1: INDIRECT ADDRESSING

movl w 0x20 ;initialize pointer

. . ; . . nmovwi FSR  ;to RAM
ister. Any instruction using the INDF register actually NEXT clrf INDF ;clear |NDF register
accesses data pointed to by the file select register incf FSR :inc pointer
(FSR). Reading INDF itself indirectly will produce 00h. btfss FSR 4 ;all done?
Writing to the INDF register indirectly results in a no- goto NEXT ;no goto next
operation (although status bits may be affected). An ;yes continue
effective 9-bit address is obtained by concatenating the CONTI NUE:
8-bit FSR register and the IRP bit (STATUS<7>), as
shown in Figure 4-12. However, bit IRP is not used in
the PIC16C64X & PIC16C66X.
FIGURE 4-12: DIRECT/INDIRECT ADDRESSING
Direct Addressing Indirect Addressing
WRP1 RPO 6 from opcode 0 IRPO 7 FSR register 0
;V_J N J N v AL v J
bank select location select bank select location select
\ » 00 01 10 11 -/
00h 00h
not used
Data
Memory
7Fh 7Eh
Bank 0 Bank1 Bank?2 Bank3

For memory map detail see Figure 4-3 and Figure 4-4.

Note 1: Bits RP1 and IRP are reserved, always maintain these bits clear.
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PIC16C64X & PIC16C66X

5.0 [I/OPORTS

The PIC16C641 and PIC16C642 have three ports,
PORTA, PORTB, and PORTC. PIC16C661 and
PIC16C662 devices have five ports, PORTA through
PORTE. Some pins for these I/O ports are multiplexed
with alternate functions for the peripheral features on
the device. In general, when a peripheral is enabled,
that pin may not be used as a general purpose 1/O pin.

5.1 PORTA and TRISA Registers

PORTA is a 6-bit wide latch. RA4 is a Schmitt Trigger
input and an open drain output. Pin RA4 is multiplexed
with the TOCKI clock input. All other RA port pins have
Schmitt Trigger input levels and full CMOS output driv-
ers. All pins have data direction bits (TRIS registers)
which can configure these pins as input or output.

Setting a bit in the TRISA register puts the correspond-
ing output driver in a hi-impedance mode. Clearing a bit
in the TRISA register puts the contents of the output
latch on the selected pin.

Reading the PORTA register reads the status of the
pins, whereas writing to it will write to the port latch. All
write operations are read-modify-write operations.
Therefore, a write to a port implies that the port pins are
read, this value is modified, and then written to the port
data latch.

The PORTA pins are multiplexed with comparator and
voltage reference functions. The operation of these
pins are selected by control bits in the CMCON
(comparator control register) register and the VRCON
(voltage reference control) register. When selected as
comparator inputs, these pins will read as '0's.

FIGURE 5-1: BLOCK DIAGRAM OF
RA1:RAO PINS
Data
bus D o)
WR VDD
Port | B ck © D 5
Data Latch
ol P
I/0 Pin
WR N
TRIS| p ck @
TRIS Latch Vss
Analog
] Input Mode
: Schmitt Trigger | -
RD TRIS Input Buffer
|

RD PORT {>o

 To Comparator

Note: I/O pins have protection diodes to VDD and Vss.

Note: On reset, the TRISA register is set to all
inputs. The digital inputs are disabled and

the comparator inputs are forced to ground

to reduce excess current consumption.

TRISA controls the direction of the RA pins, even when
they are being used as comparator inputs. The user
must make sure to keep the pins configured as inputs
when using them as comparator inputs.

The RA2 pin will also function as the output for the
voltage reference. When in this mode, the VREF pin is
a very hi-impedance output. The user must set the
TRISA<2> bit and use hi-impedance loads.

In one of the comparator modes defined by the
CMCON register, pins RA3 and RA4 become outputs
of the comparators. The TRISA<4:3> bits must be
cleared to enable outputs to use this function.

EXAMPLE 5-1: INITIALIZING PORTA

CLRF PORTA ;Initialize PORTA by
;clearing output |atches

MOVLW  0x07 ; Turn conparators off,

MOWWF  CMCON ;enable pins for I/0O

BSF STATUS, RPO ; Sel ect bankl

MOVLW  Ox1F ;Value to initialize
;data direction

MOWWF  TRI SA ; Set RA<4:0> as inputs

; TRI SA<7: 5> are cl ear

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

EXAMPLE 5-2: INITIALIZING PORTB
CLRF PORTB ; Initialize PORTB by
; clearing output
; data |atches
BSF STATUS, RPO ; Select Bank 1
MOVLW  OxCF ; Value used to
; initialize data
; direction
MOWWF  TRI SB ; Set RB<3:0> as inputs
; RB<5:4> as outputs
; RB<7:6> as inputs
TABLE 5-3: PORTB FUNCTIONS
Name Bit # Buffer Type Function
RBO/INT bit0 TTL/STD Input/output or external interrupt input. Internal software programmable
weak pull-up.
RB1 bitl TTL Input/output pin. Internal software programmable weak pull-up.
RB2 bit2 TTL Input/output pin. Internal software programmable weak pull-up.
RB3 bit3 TTL Input/output pin. Internal software programmable weak pull-up.
RB4 bit4 TTL Input/output pin (with interrupt on change). Internal software programmable
weak pull-up.
RB5 bit5 TTL Input/output pin (with interrupt on change). Internal software programmable
weak pull-up.
RB6 bit6 TTL/ST® Input/output pin (with interrupt on change). Internal software programmable
weak pull-up. Serial programming clock pin.
RB7 bit7 TTL/ST® Input/output pin (with interrupt on change). Internal software programmable
weak pull-up. Serial programming data pin.

Legend: ST = Schmitt Trigger input, TTL = TTL input
Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in serial programming mode.

TABLE 5-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTB

Value on: Value on
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other

BOR resets

06h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO |XXXX XXXX |uuuu uuuu
86h TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO (1111 1111 |1111 1111
81h OPTION | RBPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSO 1111 1111 1111 1111
Legend: x =unknown, u = unchanged, shaded cells are not used by PORTB.

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

54 PORTD and TRISD Registers FIGURE 5-8: PORTD BLOCK DIAGRAM (IN
(PIC16C661 and PIC16C662 only) 1/0 PORT MODE)
PORTD is an 8-bit port with Schmitt Trigger input buff- Data
ers. Each pin is individually configurable as an input or bus D }
output. WR ¢ ’_&
in®

PORTD can be configured as an 8-bit wide micropro- PORT cK VG pin
cessor port (parallel slave port) by setting control bit
PSPMODE (TRISE<4>). In this mode, the input buffers Data Latch
are TTL. — D Q

WR

TRIS Schmitt

oK Trigger %7
SR
RD TRIS
/I Q D
r EN
RD PORT {>o _|
Note 1: I/O pins have protection diodes to VDD and Vss.

TABLE 5-7: PORTD FUNCTIONS
Name Bit# Buffer Type Function
RDO/PSPO bit0 sT/TTL® Input/output port pin or parallel slave port bitO
RD1/PSP1 bit1 sT/TTL® Input/output port pin or parallel slave port bit1
RD2/PSP2 bit2 sT/TTL® Input/output port pin or parallel slave port bit2
RD3/PSP3 bit3 sT/rTLD Input/output port pin or parallel slave port bit3
RD4/PSP4 bit4 sT/TTL® Input/output port pin or parallel slave port bit4
RD5/PSP5 bit5 sT/rTLD Input/output port pin or parallel slave port bit5
RD6/PSP6 bit6 sT/TTL® Input/output port pin or parallel slave port bité
RD7/PSP7 bit7 sT/rTLD Input/output port pin or parallel slave port bit7

Legend: ST = Schmitt Trigger input, TTL = TTL input
Note 1: Input buffers are Schmitt Triggers when in I/0O mode and TTL buffers when in Parallel Slave Port Mode.

TABLE 5-8: SUMMARY OF REGISTERS ASSOCIATED WITH PORTD
Value on: Value on all
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets
BOR
08h PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX XXXX | uuuu uuuu
88h TRISD | TRISD7 | TRISD6 | TRISD5| TRISD4 |TRISD3 |TRISD2 | TRISD1 | TRISDO [1111 1111 | 1111 1111
89h TRISE IBF OBF IBOV |PSPMODE — TRISE2 | TRISEL | TRISEO | 0000 -111| 0000 -111
Legend: x =unknown, u = unchanged, - = unimplemented read as '0". Shaded cells are not used by PORTD.

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

57 Parallel Slave Port

(PIC16C661 and PIC16C662 only)

PORTD operates as an 8-bit wide parallel slave port, or
as a microprocessor port when control bit PSPMODE
(TRISE<4>) is set. In slave mode it is asynchronously
readable and writable by the external world through
RD control input pin (REO/RD) and WR control input pin
(RE1/WR).

It can directly interface to an 8-bit microprocessor data
bus. The external microprocessor can read or write the
PORTD latch as an 8-bit latch. Setting PSPMODE
enables port pin REO/RD to be the RD input, REL/WR
to be the WR input and RE2/CS to be the CS (chip
select) input. For this functionality, the corresponding
data direction bits of the TRISE register (TRISE<2:0>)
must be configured as inputs (set).

There are actually two 8-bit latches, one for data-out
(from the PIC16/17) and one for data input. The user
writes 8-bit data to PORTD data latch and reads data
from the port pin latch (note that they have the same
address). In this mode, the TRISD register is ignored
since the microprocessor is controlling the direction of
data flow.

Input Buffer Full Status Flag bit IBF (TRISE<7>) is set
if a received word is waiting to be read by the CPU.
Once the PORTD input latch is read, bit IBF is cleared.
IBF is a read only status bit. Output Buffer Full Status
Flag bit OBF (TRISE<6>) is set if a word written to
PORTD latch is waiting to be read by the external bus.
Once the PORTD output latch is read by the micropro-
cessor, bit OBF is cleared. Input Buffer Overflow Status
flag bit IBOV (TRISE<5>) is set if a second write to the
microprocessor port is attempted when the previous
word has not been read by the CPU (the first word is
retained in the buffer).

When not in Parallel Slave Port mode, bits IBF and
OBF are held clear. However, if flag bit IBOV was pre-
viously set, it must be cleared in software.

An interrupt is generated and latched into flag bit
PSPIF (PIR1<7>) when a read or a write operation is
completed. Flag bit PSPIF must be cleared by user
software. The interrupt can be disabled by clearing the
interrupt enable bit PSPIE (PIE1<7>).

FIGURE 5-12: PORTD AND PORTE AS A
PARALLEL SLAVE PORT

r-— - """ ""—-"—-—"—-—"—-="—-- - |
Data bus
| b o 'l/\ |
I WR I
RDx
PORT -
| CK | pin
| TTL |
I Q D I
I I
RD EN
I PORT I
L e e — = =
One bit of PORTD
, Setinterrupt flag
|
PSPIF (PIR1<7>)

Note: I/O pins have protection diodes to VDD and Vss.

TABLE 5-11: REGISTERS ASSOCIATED WITH PARALLEL SLAVE PORT

Value on: Value on all

Address | Name Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 POR,
other resets

BOR
08h PORTD PSP7 PSP6 | PSP5 PSP4 PSP3 | PSP2 PSP1 PSPO | XXXX XXXX | uuuu uuuu
09h PORTE — — — — — RE2 RE1 REO S--- =XXX | ---- -uuu
89h TRISE IBF OBF | IBOV | PSPMODE — TRISE2 | TRISE1 | TRISEO | 0000 -111 | 0000 -111
0Ch PIR1 PsPIFD | cMIF | — — — = = = 00-- ---- 00-- ----
8Ch PIE1 PSPIE® | cMIE | — — — = = = 00-- ---- 00-- ----

Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by the PSP.

Note 1: These bits are reserved on the PIC16C641/642, always maintain these bits clear.

0 1996 Microchip Technology Inc.
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6.3 Prescaler

An 8-bit counter is available as a prescaler for the
Timer0 module or as a postscaler for the Watchdog
Timer (WDT), respectively (Figure 6-6). For simplicity,
this counter is being referred to as “prescaler” through-
out this data sheet. Note that the prescaler may be
used by either the Timer0 module or the Watchdog
Timer, but not both. Thus, a prescaler assignment for
the Timer0 module means that there is no prescaler for
the Watchdog Timer, and vice-versa.

FIGURE 6-6:

The PSA and PS2:PS0 bits (OPTION<3:0>) determine
the prescaler assignment and prescale ratio.

When assigned to the Timer0 module, all instructions
writing to the TMRO register (e.g., CLRF 1, MOAWF 1,
BSF 1,x) will clear the prescaler count. When
assigned to Watchdog Timer, a CLRADT instruction will
clear the prescaler count along with the Watchdog
Timer. The prescaler is not readable or writable.

BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER

CLKOUT (=Fosc/4) Data Bus
\i 8
o| M /I/
RA4/TOCKI g M SYNG
pin DT U > 2 TMRO reg
X Cycles
TOSE T ?
TOCS
SA Set flag bit TOIF
on Overflow
0 o .
M > 8-bit Prescaler
U
Watchdog 1] X 8
Timer

- IMUX

~+—— PS2:PS0O

N —p
©
o
S

T P

WDT Enable bit
MUX -—— PSA
WDT
Time-out
Note: TOCS, TOSE, PSA, PS2:PS0 are (OPTION<5:0>).
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95.1 RBO/INT INTERRUPT

The external interrupt on the RBO/INT pin is edge trig-
gered: either rising if bit INTEDG (OPTION<6>) is set,
or falling, if bit INTEDG is clear. When a valid edge
appears on the RBO/INT pin, flag bit INTF
(INTCON<1>) is set. This interrupt can be enabled/dis-
abled by setting/clearing enable bit INTE
(INTCON<4>). The INTF bit must be cleared in soft-
ware in the interrupt service routine before re-enabling
this interrupt. The RBO/INT interrupt can wake-up the
processor from SLEEP, if bit INTE was set prior to
going into SLEEP. The status of the GIE bit decides
whether or not the processor branches to the interrupt
vector following wake-up. See Section 9.8 for details
on SLEEP and Figure 9-19 for timing of wake-up from
SLEEP through RBO/INT interrupt.

9.5.2 TMRO INTERRUPT

An overflow (FFh - 00h) in the TMRO register will
set the TOIF (INTCON<2>) bit. The interrupt can
be enabled/disabled by setting/clearing TOIE
(INTCON<5>) hit. For operation of the Timer0 module,
see Section 6.0.

FIGURE 9-16: RBO/INT PIN INTERRUPT TIMING

9.5.3 PORTB INTERRUPT

An input change on any bit of PORTB<7:4> sets flag bit
RBIF (INTCON<O0>). The interrupt can be enabled/dis-
abled by setting/clearing enable bit RBIE

(INTCON<4>). For operation of PORTB (Section 5.2).
954 COMPARATOR INTERRUPT

See Section 7.6 for complete description of the com-
parator interrupt.

0OSC1

CLKOUT (3)

+ Q1] Q2] @3] Q4: Q1] Q2| Q3] Q4: Q1] Q2| Q3| @4: Q1] Q2| Q3] Q4. Q1] Q2| Q3] Q4.

INT pin

INTF flag

Interrupt Latency(2)

(INTCON<1>) :
GIE bit ;

(INTCON<7>) .
INSTRUCTION FLOW

PC+1

PC+1 0004h 0005h

Instruction {

fetched Inst (PC)

PC ¢ PC X
' ' Inst (PC+1)

Inst (PC-1) Inst (PC)

Instruction
executed

Note 1:INTF flag is sampled here (every Q1).

3: CLKOUT is available only in RC oscillator mode.

X

2: Interrupt latency = 3-4 Tcy where Tcy = instruction cycle time.
Latency is the same whether Inst (PC) is a single cycle or a 2-cycle instruction.

4: For minimum width of INT pulse, refer to AC specs.
5: INTF is enabled to be set anytime during the Q4-Q1 cycles.

Dummy Cycle

Inst (0004h) Inst (0005h)

Inst (0004h)

B I I
L S

Dummy Cycle

0 1996 Microchip Technology Inc.
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9.7 Watchdog Timer (WDT)

The Watchdog Timer (WDT) is a free running on-chip
RC oscillator which does not require any external com-
ponents. The block diagram is shown in Figure 9-17.
This RC oscillator is separate from the RC oscillator of
the OSC1/CLKIN pin. This means that the WDT wiill
run, even if the clock on the OSC1 and OSC2 pins 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, this is known as a
WDT wake-up. The WDT can be permanently disabled
by clearing configuration bit WDTE (Section 9.1).

the WDT, under software control, by writing to the
OPTION register. Thus, time-out periods of 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.

The TO bit in the STATUS register will be cleared upon
a Watchdog Timer time-out (WDT Reset and WDT
wake-up).

9.7.2 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.

9.7.1  WDT PERIOD
. . . . Note: When the prescaler is assigned to the
:]'ck:e YZECEE ?)S ?nglrggl_gn:e-g:{;ger;c;%gf 1$hrrtlz'rrswclet: WDT, always execute a CLRADT instruction
atu?e VDD an;j roczlass valiiapt)iorlls fr\c/)mI ar\;vtlo art (2ee before changing the prescale value, other-
’ P - P P wise a WDT reset may occur.
DC specs). If longer time-outs are desired, a prescaler
with a division ratio of up to 1:128 can be assigned to
FIGURE 9-17:. WATCHDOG TIMER BLOCK DIAGRAM
From TMRO Clock Source
(Figure 7-6)
[ of
1™ —®|  Postscaler
WDT Timer ° y
X { 8
* 8-t0-1MUX |<#— PS2:PSO
WDT PSA
Enable Bit
To TMRO (Figure 7-6)

MUX --— PSA
, , o . WDT
Note: PSA and PS2:PS0 are bits in the OPTION register. Time-out
FIGURE 9-18: SUMMARY OF WATCHDOG TIMER REGISTERS
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
2007h Config. bits |MPEEN| BODEN® | cp1 | cpo | PWRTE® | WDTE | FOSC1 | FOSCO
81h OPTION RBPU | INTEDG | TOCS | TOSE PSA PS2 PS1 PSO

Legend: Shaded cells are not used by the Watchdog Timer.
Note 1: See Figure 9-1 for details of the operation of these bits.

0 1996 Microchip Technology Inc.
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CLRWDT Clear Watchdog Timer DECF Decrement f
Syntax: [ labell] CLRWDT Syntax: [ label]l DECF f,d
Operands: None Operands: 0<f<127
Operation: 00h - WDT dio1]
0 — WDT prescaler, Operation: (f)-1 - (dest)
1-TO Status Affected: Z
1-PD
- Encoding: | 00 | 0011 | df ff | fiff |
Status Affected:  TO, PD o
. Description: Decrement register 'f', If 'd" is 0 the
Encoding: | 00 | 0000 | 0110 | 0100 | result is stored in the W register. If 'd'
is 1 the result is stored back in register
Description: CLRWDT instruction resets the Watch- f.
dog Timer. It also resets the prescaler
of the WDT. Status bits TO and PD Words: 1
are set.
Cycles: 1
Words: 1
Example DECF CNT, 1
les: 1 .
Cycles Before Instruction
Example CLRWDT CNT =  0x01
Before Instruction z = 0
WDT counter = 2 After Instruction
After Instruction CNT = Ox00
WDT counter =  0x00 z = 1
WDT prescaler= 0
TO = 1
PD = 1
COMF Complement f DECFSZ Decrement f, Skip if O
Syntax: [ label] COMF f,d Syntax: [ label] DECFSz fd
Operands: 0<f<127 Operands: 0<f<127
d0[0,1] d0[0,1]
Operation: ) - (dest) Operation: (f)-1 - (dest); skipifresult=0
Status Affected: Z Status Affected:  None
Encoding: | oo |o01 |dfff |ffif | Encoding: | oo |1011 |dfff [ffff |
Description: The contents of register 'f' are comple- Description; The contents of register 'f' are decre-
mented. If 'd" is O the result is stored in mented. If 'd" is O the result is placed in
W. If'd"is 1 the result is stored back in the W register. If 'd' is 1 the result is
register 'f'. placed back in register 'f'.
If the result is 0, the next instruction,
Words: 1 which is already fetched, is discarded. A
. NOP is executed instead making it a two
Cycles: 1 cycle instruction.
Example COVF REGL, 0 Words: 1
Before Instruction Cycles: 1(2)
REGL = 0Ox13 Example HERE ~ DECFSZ ONT, 1
After Instruction
aoro LOoP
REG1 = 0xi3 CONTI NUE »
w = OxEC .

Before Instruction

PC = address HERE
After Instruction
CNT = CNT-1
ifCNT= 0,
PC =  address CONTI NUE
if CNT # 0,
PC = address HERE+1
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SUBLW Subtract W from Literal
Syntax: [labell] SUBLW k
Operands: 0<k<255
Operation: k-(W) - (W)
Status C,DC, 7z
Affected:
Encoding: | 11 | 110x | Kkkk | kkkk |
Description: The W register is subtracted (2's com-
plement method) from the eight bit literal
'k'. The result is placed in the W register.
Words: 1
Cycles: 1
Example 1: SUBLW  0x02
Before Instruction
W = 1
c = 2
After Instruction
W = 1
C = 1;resultis positive
Example 2: Before Instruction
w = 2
c = 2
After Instruction
w = 0
C = 1, resultis zero
Example 3: Before Instruction

w
C

After Instruction

W
C
tive

OxFF
0; result is nega-

SUBWF Subtract W from f
Syntax: [ label] SUBWF fd
Operands: 0<f<127
d 0[0,1]
Operation: ) - (W) - (dest)
Status C,DC, 7z
Affected:
Encoding: | oo | oow0 | dfff | fiff |
Description: Subtract (2's complement method) W reg-
ister from register 'f'. If 'd" is O the result is
stored in the W register. If 'd' is 1 the
result is stored back in register 'f'.
Words: 1
Cycles: 1
Example 1: SUBWF REGL, 1
Before Instruction
REG1 = 3
W = 2
C = ?
After Instruction
REG1 = 1
W = 2
C = 1, resultis positive
Example 2: Before Instruction
REG1 = 2
W = 2
C = ?
After Instruction
REG1 = 0
W = 2
C = 1;resultis zero
Example 3: Before Instruction
REG1 = 1
W = 2
c = 2
After Instruction
REG1 = OxFF
W = 2
C =  0; result is negative
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SWAPF Swap Nibbles in f XORLW Exclusive OR Literal with W
Syntax: [ label] SWAPF fd Syntax: [ label] XORLW k
Operands: 0<f<127 Operands: 0<k< 255
ddo,1
) .1 Operation: (W) .XOR. k - (W)
Operation: (f<3:0>) - (dest<7:4>), .
(f<7:4>) = (dest<3:0>) Status Affected:  Z
Status Affected:  None Encoding: | 11 | 1010 | Kkkk | Kkkk |
i Description: The contents of the W register are
Encoding: | oo |1110 |dfff [ffff | XOR’ed with the eight bit literal 'k'.
Description: The upper and lower nibbles of regis- The result is placed in the W regis-
ter 'f' are exchanged. If'd"is O the ter.
result is placed in W register. If 'd" is 1 .
the result is placed in register 'f'. Words: 1
Words: 1 Cycles: 1
Cycles: 1 Example: XCORLW  OxAF
Example SWAPF REG, 0 Before Instruction
Before Instruction W= 0xBS
REGL = OxA5 After Instruction
After Instruction W= OxA
REG1 = OxA5
W = Ox5A
TRIS Load TRIS Register XORWF Exclusive ORW with f
Syntax: [label] TRIS f Syntax: [ label] XORWF f.d
Operands: 5<f<7 Operands: 0<f<127
Operation: (W) - TRIS register f; d0][0,1]
Status Affected: None Operation: (W) .XOR. (f) — (dest)
Encoding: | oo |ooo0 [o0110 |offf Status Affected: ~ Z
Description: The instruction is supported for code Encoding: | 00 | 0110 | dfff | T, |
compatibility with the PIC16C5X prod- o -
ucts. Since TRIS registers are read- Description: Exc_luswe 'OR th_e corllt'ent's of the W
able and writable, the user can directly register with register 'f.. If 'd" is 0 th‘? '
address them. _result is storeq inthe W regl_ster. If d
is 1 the result is stored back in register
Words: 1 g
Cycles: 1 Words: 1
ST Cycles: 1
To maintain upward compatibility
with future PIC16CXX products, do Example XRW REG 1
not use this instruction. Before Instruction
REG = OxAF
w = O0xB5
After Instruction
REG = Ox1A
w = 0xB5
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12.2 DC Characteristics: PIC16LC641/642/661/662-04 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature —-40°C < TA<+85°C  for industrial and
0°C <TA<+70°C  commercial

Param Sym Characteristic Min | Typt | Max | Units Conditions
No.

D001 |VDD Supply Voltage 3.0 - 6.0 V | XT, RC, and LP osc configuration

D002* | VDR RAM Data Retention 15 - - V | Device in SLEEP mode
Voltage ) .

D003 |VPOR VDD start voltage to - Vss | — V | See section on Powé€r-qn Reset for
ensure internal Power-on details
Reset signal

D004* | SvbpD VDD rise rate to ensure internal | 0.05 - — | V/Ims | See section on Power-an Reset for
Power-on Reset signal details

D005 |VBOR Brown-out Reset Voltage 37 | 40 |43 | V BOD,Ef\lﬁnf;bu’rat@n blt is clear

D010 |IbD Supply Current @ - 20 | 3.8

DO10A - 225 | 48

osc = 32 kHz, VbD = 3.0V,
D¥ disabled

Module Differential Current ®)

D015 |AIBOR Brown-out Reset Current - /§‘§O\ XF’ BODEN bit is clear, VDD = 5.0V
D016 |AlcompP Comparator Current for \\ 10 >;.|A VDD = 3.0V
each Comparator
D017 |AlvREF VREF Current \ QO MA | VDD = 3.0V
D021 | AlwpTt WDT Current N \6\0 20 | pA |VDD = 3.0V
D021 |IPD Power-down Current @\ > D9 | 5 | pA |voo=3.0V, WDT disabled

* These parameters are characterized Wyt ttést\ez;
1t Datain “Typ” column is at 5.0V, 25°C, unless\gthefwise stated. These parameters are for design guidance only
and are not tested.
Note 1: This is the limit to which

added to the base IDD or IPD measurement.

0 1996 Microchip Technology Inc. Prelimi nary DS30559A-page 93



PIC16C64X & PIC16C66X

13.0 DEVICE CHARACTERIZATION
INFORMATION

NOT AVAILABLE AT THIS TIME.
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NOTES:
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Package Type: 44-Lead Plastic Leaded Chip Carrier (L) - Square

D2 —»

D 0.812/0.661
0.177 1.27 ~ - 0327026 N Fies
@D |57 ©|8|DE® 050 ETE
5 2 Sides )1 I @ W B A@
L * A1l 2Sides&
nnnn_;r‘A ~«—— D3/[E3—» 0.101 | Seatin
N = D2 D =502 |Plane
A § Ny Al e Bhsleell
E
=1 _|_ v EE l 038
4 4 D55 |Fe® A
L
=3 el 0.177
D |7 O|AlFcE
0.254 0250 ~ |~
~.010 Max — 4, .010 Max_,. |«
1.524
0.508
Aﬂ i_ i ¥ 020 -A 060 M'nl
} I !
1.651 1.651 0.64
l— 65 4 65 Goe Min — 4_033500?31
R 1.14/0.64 R 1.14/0.64
.0457.025 .0457.025 @Oc')_é? AlFGE), DE®
Package Group: Plastic Leaded Chip Carrier (PLCC)
Millimeters Inches
Symbol Min Max Notes Min Max Notes
A 4.191 4.572 0.165 0.180
Al 2.413 2.921 0.095 0.115
D 17.399 17.653 0.685 0.695
D1 16.510 16.663 0.650 0.656
D2 15.494 16.002 0.610 0.630
D3 12.700 12.700 BSC 0.500 0.500 BSC
E 17.399 17.653 0.685 0.695
El 16.510 16.663 0.650 0.656
E2 15.494 16.002 0.610 0.630
E3 12.700 12.700 BSC 0.500 0.500 BSC
CP — 0.102 — 0.004
LT 0.203 0.381 0.008 0.015
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Package Type: 44-Lead Thin Plastic Quad Flatpack (PT/TQ) - 10x10x1 mm Body 1.0/0.10 mm Lead Form

DL
D
f~— D/2
PinNo. 1
Indicator—
Area | \ HHHHAHHAHAHHAHAHARA
E1 —E
¢ =
J_ E/2
_
8 Places A
_[j1113° _
: ‘ / e \\* 0° min.
N N , D\ N ‘-/* T /
K etail B A2
PR - ’] 0.25
‘ b - - 0.08” |
! +_with Lead Finish Al R min. 0-7° |
:o.g’g/o.z \J] 0.09/0.16 0.20 Min->| |« L Gauge Plane
B . |‘ﬁ’| 3 ,! 1.00 ref.
Tttt - Base Metal DETAIL B
Package Group: Plastic TQFP
Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 7° 0° 7°
A — 1.200 — 0.047
Al 0.050 0.150 0.002 0.006
A2 0.950 1.050 0.037 0.041
b 0.300 0.450 0.012 0.018
bl 0.300 0.400 0.012 0.016
D 12.0 12.0 BSC 0.472 0.0472 BSC
D1 10.0 10.0 BSC 0.394 0.394 BSC
E 12.0 12.0 BSC 0.472 0.472 BSC
El 10.0 10.0 BSC 0.394 0.394 BSC
e 0.8 0.8 BSC 0.031 0.031 BSC
L 0.450 0.750 0.018 0.030
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PIC16C8X Family of Devices
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