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computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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PIC16C64X & PIC16C66X

1.0 GENERAL DESCRIPTION

PIC16C64X & PIC16C66X devices are 28-pin and
40-pin  EPROM-based members of the versatile
PIC16CXXX family of low-cost, high-performance,
CMOS, fully-static, 8-bit microcontrollers.

All PIC16/17 microcontrollers employ an advanced
RISC architecture. The PIC16CXXX family has
enhanced core features, eight-level deep stack, and
multiple internal and external interrupt sources. The
separate instruction and data buses of the Harvard
architecture allow a 14-bit wide instruction word with
the separate 8-bit wide data. The two-stage instruction
pipeline allows all instructions to execute in a sin-
gle-cycle, except for program branches (which require
two cycles). A total of 35 instructions (reduced instruc-
tion set) are available. Additionally, a large register set
gives some of the architectural innovations used to
achieve a very high performance.

PIC16CXXX microcontrollers typically achieve a 2:1
code compression and a 4:1 speed improvement over
other 8-bit microcontrollers in its class.

The PIC16C641 has 128 bytes of RAM and the
PIC16C642 has 176 bytes of RAM. Both devices have
22 1/0 pins, and an 8-bit timer/counter with an 8-bit pro-
grammable prescaler. In addition, they have two analog
comparators with a programmable on-chip voltage ref-
erence module. Program Memory has internal parity
error detection circuitry with a Parity Error Reset. The
comparator module is ideally suited for applications
requiring a low-cost analog interface (e.g., battery
chargers, threshold detectors, white goods
controllers, etc.).

The PIC16C661 has 128 bytes of RAM and the
PIC16C662 has 176 bytes of RAM. Both devices have
33 1/0 pins, and an 8-bit timer/counter with an 8-bit pro-
grammable prescaler. They also have an 8-bit Parallel
Slave Port. In addition, the devices have two analog
comparators with a programmable on-chip voltage ref-
erence module. Program Memory has internal parity
error detection circuitry with a Parity Error Reset. The
comparator module is ideally suited for applications
requiring a low-cost analog interface (e.g., battery
chargers, threshold detectors, white goods
controllers, etc.).

PIC16CXXX devices have special features to reduce
external components, thus reducing cost, enhancing
system reliability and reducing power consumption.
There are four oscillator options, of which the single pin
RC oscillator provides a low-cost solution, the LP
oscillator minimizes power consumption, XT is a
standard crystal, and the HS is for High Speed crystals.
The SLEEP (power-down) mode offers power saving.
The user can wake-up the chip from SLEEP through
several external and internal interrupts and resets.

A highly reliable Watchdog Timer (WDT) with its own
on-chip RC oscillator provides protection against soft-
ware lock-up.

A UV-erasable CERDIP-packaged version is ideal for
code development while the cost-effective One-Time
Programmable (OTP) version is suitable for production
in any volume.

The PIC16CXXX series fit perfectly in applications
ranging from battery chargers to low-power remote
sensors.  The EPROM  technology = makes
customization of application programs (detection
levels, pulse generation, timers, etc.) extremely fast
and convenient. The small footprint packages make
this microcontroller series perfect for all applications
with  space limitations. Low-cost, low-power,
high-performance, ease of use, and 1/O flexibility make
the PIC16C64X & PIC16C66X very versatile.

1.1 Family and Upward Compatibility

Those users familiar with the PIC16C5X family of
microcontrollers will realize that this is an enhanced
version of the PIC16C5X architecture. Please refer to
Appendix A for a detailed list of enhancements. Code
written for PIC16C5X can be easily ported to the
PIC16C64X & PIC16C66X (Appendix B).

1.2 Development Support

PIC16C64X & PIC16C66X devices are supported by

the complete line of Microchip Development tools,

including:

* MPLAB Integrated Development Environment
including MPLAB-Simulator.

* MPASM Universal Assembler and MPLAB-C Uni-
versal C compiler.

* PRO MATE Il and PICSTART Plus device pro-
grammers.

¢ PICMASTER In-circuit Emulator System
* fuzzyTECH-MP Fuzzy Logic Development Tools
» DriveWay Visual Programming Tool

Please refer to Section 11.0 for more details about
these and other Microchip development tools.
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PIC16C64X & PIC16C66X

2.0 PIC16C64X & PIC16C66X

DEVICE VARIETIES

A variety of frequency ranges and packaging options
are available. Depending on application and production
requirements the proper device option can be selected
using the information in the Product Identification Sys-
tem page at the end of this data sheet. When placing
orders, please use that page of the data sheet to spec-
ify the correct part number.

2.1 UV Erasable Devices

The UV erasable version, offered in CERDIP package
is optimal for prototype development and pilot
programs. This version can be erased and
reprogrammed to any of the oscillator modes.

Microchip's PICSTARTY Plus and PRO MATE" II

programmers both support programming of the
PIC16C64X & PIC16C66X.

2.2 One-Time-Programmable (OTP)

Devices

The availability of OTP devices is especially useful for
customers who need flexibility for frequent code
updates and small volume applications. In addition to
the program memory, the configuration bits must also
be programmed.

2.3 Quick-Turnaround-Production (QTP)

Devices

Microchip offers a QTP Programming Service for
factory production orders. This service is made
available for users who choose not to program a
medium to high quantity of units and whose code pat-
terns have stabilized. The devices are identical to the
OTP devices but with all EPROM locations and config-
uration options already programmed by the factory.
Certain code and prototype verification procedures
apply before production shipments are available.
Please contact your Microchip Technology sales office
for more details.

2.4 Serialized Quick-Turnaround-

Production (SQTPSM) Devices

Microchip offers a unique programming service where
a few user-defined locations in each device are
programmed with different serial numbers. The serial
numbers may be random, pseudo-random or
sequential.

Serial programming allows each device to have a
uniqgue number which can serve as an entry-code,
password or ID number.
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PIC16C64X & PIC16C66X

3.0 ARCHITECTURAL OVERVIEW

The high performance of the PIC16C64X &
PIC16C66X devices can be attributed to a number of
architectural features commonly found in RISC micro-
processors. To begin with, the PIC16C64X &
PIC16C66X use a Harvard architecture in which pro-
gram and data are accessed from separate memories
using separate buses. This improves bandwidth over
traditional von Neumann architecture where program
and data are fetched from the same memory. Separat-
ing program and data memory further allows instruc-
tions to be sized differently than an 8-bit wide data
word. Instruction opcodes are 14-bits wide making it
possible to have all single word instructions. A 14-bit
wide program memory access bus fetches a 14-bit
instruction in a single cycle. A two-stage pipeline over-
laps fetch and execution of instructions. Consequently,
all instructions (35) execute in a single cycle (200 ns @
20 MHz) except for program branches, which require
two cycles.

The PIC16C641 and PIC16C661 both address 2K x 14
on-chip program memory while the PIC16C642 and
PIC16C662 address 4K x 14. All program memory is
internal.

PIC16C64X & PIC16C66X devices can directly or indi-
rectly address their register files or data memory. All
special function registers including the program
counter are mapped in the data memory. These
devices have an orthogonal (symmetrical) instruction
set that makes it possible to carry out any operation on
any register using any addressing mode. This symmet-
rical nature and lack of ‘special optimal situations’
make programming with the PIC16C64X & PIC16C66X
simple yet efficient. In addition, the learning curve is
reduced significantly.

PIC16C64X & PIC16C66X devices contain an 8-bit
ALU and working register. The ALU is a general pur-
pose arithmetic unit. It performs arithmetic and Bool-
ean functions between data in the working register and
any register file.

The ALU is 8-bits wide and capable of addition,
subtraction, shift, and logical operations. Unless
otherwise mentioned, arithmetic operations are two's
complement in nature. In two-operand instructions,
typically one operand is the working register
(W register). The other operand is a file register or an
immediate constant. In single operand instructions, the
operand is either the W register or a file register.

The W register is an 8-bit working register used for ALU
operations. It is not an addressable register.

Depending on the instruction executed, the ALU may
affect the values of the Carry (C), Digit Carry (DC), and
Zero (Z) bits in the STATUS register. The C and DC bits
operate as a Borrow and Digit Borrow out bit,
respectively, bit in subtraction. See the SUBLW and
SUBWF instructions for examples.

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

4.0
4.1

MEMORY ORGANIZATION

Program Memory Organization

The PIC16C64X & PIC16C66X have a 13-bit program
counter capable of addressing an 8K x 14 program
memory space. For the PIC16C641 and PIC16C661
only the first 2K x 14 (0000h - 07FFh) is physically
implemented. For the PIC16C642 and PIC16C662 only
the first 4K x 14 (0000h - OFFh) is physically imple-
mented. Accessing a location above the 2K or 4K
boundary will cause a wrap-around. The reset vector is
at 0000h and the interrupt vector is at 0004h (Figure 4-
1 and Figure 4-2). See Section 4.4 for Program Mem-

ory paging.

FIGURE 4-1:

PIC16C641/661 PROGRAM

MEMORY MAP AND STACK

User Memory Space

PC<12:0>

CALL, RETURN 13
RETFI E, RETLW

Stack Level 1

Stack Level 2

(]

(]
(]

Stack Level 8

Reset Vector 0000h

Interrupt Vector 0004h

0005h

On-chip Program —
Memory

07FFh

0800h

1FFFh

TEST 2000h

Configuration Word 2007h
TEST

3FFFh

FIGURE 4-2:

PIC16C642/662 PROGRAM
MEMORY MAP AND STACK

PC<12:0>

CALL, RETURN 13
RETFI E, RETLW

User Memory Space

Stack Level 1
Stack Level 2
L]
L]
L]
Stack Level 8
Reset Vector 0000h
Interrupt Vector 0004h
On-chip Program 0005h
Memory
<":
PageO
07FFh
0800h
On-chip Program
Memory
Pagel
OFFFh
1000h
1FFFh
TEST 2000h
Configuration Word 2007h
TEST
3FFFh
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PIC16C64X & PIC16C66X

4222 OPTION REGISTER

Note: To achieve a 1:1 prescaler assignment for

The OPTION register is a readable and writable TMRO, assign the prescaler to the WDT.

register which contains various control bits to configure
the TMRO/WDT prescaler, the external RBO/INT
interrupt, TMRO, and the weak pull-ups on PORTB.

FIGURE 4-6: OPTION REGISTER (ADDRESS 81h)

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

RBPU | INTEDG | ToCcS | TOSE | PSA | Ps2 | pPs1 | Pso

bit7 bit0

bit 7: RBPU: PORTB Pull-up Enable bit
1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values

bit 6: INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of RBO/INT pin
0 = Interrupt on falling edge of RBO/INT pin

bit 5: TOCS: TMRO Clock Source Select bit
1 = Transition on RA4/TOCKI pin
0 = Internal instruction cycle clock (CLKOUT)
bit 4: TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on RA4/TOCKI pin
0 = Increment on low-to-high transition on RA4/TOCKI pin

bit 3:  PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the TimerO module

bit 2-0: PS2:PS0: Prescaler Rate Select bits
Bit Value TMRO Rate WDT Rate

000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

R= Readable bit

W= Writable bit

U= Unimplemented bit,
read as ‘0’

- n= Value at POR reset

DS30559A-page 22 Preliminary
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PIC16C64X & PIC16C66X

4.2.2.6 PCON REGISTER

The PCON register contains flag bits to differentiate Note:
between a Power-on Reset (POR), an external MCLR
reset, WDT reset, Brown-out Reset (BOR), and Parity
Error Reset (PER). The PCON register also contains a
status bit, MPEEN, which reflects the value of the
MPEEN bit in Configuration Word. See Table 9-4 for
status of these bits on various resets.

BOR is unknown on Power-on Reset. It
must then be set by the user and checked
on subsequent resets to see if BOR is
cleared, 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
programming the BODEN bit in the
Configuration word).

FIGURE 4-10: PCON REGISTER (ADDRESS 8Eh)

bit 7: MPEEN: Memory Parity Error Circuitry Status bit
Reflects the value of Configuration Word bit, MPEEN

bit 6-3: Unimplemented: Read as 'O’

bit2:  PER: Memory Parity Error Reset Status bit
1 = No error occurred
0 = Program memory fetch parity error occurred
(must be set in software after a Parity Error Reset occurs)

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

bit 0: BOR: Brown-out Reset Status bit
1 = No Brown-out Reset occurred

RU U0 U-0 U-0 U-0  RMW-1 RMW-0 RM-u
IMPEEN] — | — | — | — | PER | POR | BOR | [R=Readable bit
bit7 bit0 W= Writable bit

U= Unimplemented bit,
read as ‘0’
- n=Value at POR reset

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

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

DS30559A-page 26 Preliminary
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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

5.2 PORTB and TRISB Registers

PORTB is an 8-bit wide bi-directional port. The
corresponding data direction register is TRISB. Setting
a bit in the TRISB register puts the corresponding out-
put driver in a hi-impedance mode. Clearing a bit in the
TRISB register puts the contents of the output latch on
the selected pin(s).

Reading PORTB 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. There-
fore, a write to a port implies that the port pins are read,
this value is modified, and then written to the port data
latch.

Each of the PORTB pins has a weak internal pull-up. A
single control bit can turn on all the pull-ups. This is
done by clearing the RBPU (OPTION<7>) bit. The
weak pull-up is automatically turned off when the port
pin is configured as an output. The pull-ups are dis-
abled on a Power-on Reset.

Four of PORTB's pins, RB7:RB4, have an interrupt on
change feature. Only pins configured as inputs can
cause this interrupt to occur (i.e., any RB7:RB4 pin
configured as an output is excluded from the interrupt
on change comparison). The input pins (of RB7:RB4)
are compared with the old value latched on the last
read of PORTB. The “mismatch” outputs of RB7:RB4
are OR’ed together to generate the RBIF interrupt (flag
latched in (INTCON<0>)).

This interrupt can wake the device from SLEEP. The
user, in the interrupt service routine, can clear the
interrupt in the following manner:

a) Any read or write of PORTB. This will end the
mismatch condition.

b) Clear flag bit RBIF.

A mismatch condition will continue to set flag bit RBIF.
Reading PORTB will end the mismatch condition, and
allow flag bit RBIF to be cleared.

This interrupt on mismatch feature, together with
software configurable pull-ups on these four pins allow
easy interface to a keypad and make it possible for
wake-up on key-depression. (See AN552 in the
Microchip Embedded Control Handbook.)

The interrupt on change feature is recommended for
wake-up on key depression operation and operations
where PORTB is only used for the interrupt on change
feature. Polling of PORTB is not recommended while
using the interrupt on change feature.

FIGURE 5-5: BLOCK DIAGRAM OF
RB7:RB4 PINS
VDD
RBPU® weak
4:)0—{ P pull-up
Data Latch
Data b ]
ata bus b Q '_|Z|
110
WR Port e pin®
TRIS Latch
D Q
WRTRIS TTL
B i VARV
Buffer | sT
,_ﬁl— Buffer
RD TRIS Latch
ﬁ Q D
RD Port EN
F th
Rrg?:]F?Bf;;ins Q

D
e
RD Port

RB7:RB6 in serial programming mode

Note 1: I/O pins have diode protection to VDD and Vss.

2: TRISB ='1' enables weak pull-up if RBPU = "0’
(OPTION<7>).

FIGURE 5-6: BLOCK DIAGRAM OF
RB3:RBO PINS
VDD
SRR
RBPU® weak
P pull-up
Data Latch
Data bus r—
D Q —X
WR Port 110
——t CKL_ pin®
D
Q TTL 7
Input
WR TRIS _& Buffer
RD TRIS
RD Port EN
RBO/INT <II
ngfer RD Port
Note 1: I/O pins have diode protection to VbD and Vss.
2: TRISB ="1' enables weak pull-up if RBPU =0’
(OPTION<7>).

DS30559A-page 32

Preliminary

00 1996 Microchip Technology Inc.



PIC16C64X & PIC16C66X

FIGURE 6-3: TIMERO TIMING: INTERNAL CLOCK/PRESCALE 1:2

i3 1Q1] Q2| Q3| @4, Q1] Q2| Q3] Q4,Q1|Q2|Q3| Q4 ,Q1|Q2|Q3| @4, Q1] Q2| Q3| Q4 ;Q1] Q2] Q3] Q4; Q1| Q2| Q3] Q4 Q1] Q2| Q3| Q4
rogram . . . . . . . . .
Counter) ( PC-1 ¥ PC X PC+l___ X PC+2___ X PC+3___ X PC+d___§ Pc5 X PCi6__ )

. 3 4 | 3 | ! : |
Instruction ' ' MOVWF TMRO ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' '
FEtCh 1 1 1 1 1 1 1 1 1
TMRO 10 X TorL ¥ ; NTO : SO NToRL (.

\ \ \ f : f : f : f : ? \ f .
Instruction : : : . : : : : : :
Execute X X ., Write TMRO , Read TMRO , Read TMRO , Read TMRO , Read TMRO , Read TMRO

executed reads NTO reads NTO reads NTO reads NTO reads NTO + 1

FIGURE 6-4: TIMERO INTERRUPT TIMING

P Q1| Q2| @3] @4 Q1] Q2| Q3| Q4 Q1] Q2| @3] Q4 Q1] Q2| @3] @4 Q1| Q2| Q3| Q4
OSC1 Y p ' ' ' '

CLKOUT(3)

Timer0

TOIF bit '
(INTCON<2>) !

GIE bit
(INTCON<7>)

INSTRUCTION: :
FLOW :

Inst (PC) Inst (PC+1) Inst (0004h) Inst (0005h)

Instruction
fetched

Inst (PC-1) Inst (PC) Dummy cycle Dummy cycle Inst (0004h)

PC { PC X PC +1 X PC +1 X 0004h X 0005h
executed : : :

Instruction *

Note 1: Interrupt flag bit TOIF is sampled here (every Q1).
2: Interrupt latency = 4Tcy where Tcy = instruction cycle time.
3: CLKOUT is available only in RC oscillator mode.
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PIC16C64X & PIC16C66X

TABLE 7-1: REGISTERS ASSOCIATED WITH THE COMPARATOR MODULE

Value on Value on
Address | Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR resets
1Fh CMCON | C20UT | Cc10uT — — CIS CM2 CM1 CMO | 00-- 0000 | 00-- 0000
9Fh VRCON VREN VROE VRR — VR3 VR2 VR1 VRO | 000- 0000 | 000- 0000

0Bh/8Bh | INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 00O0u

och PIR1 psplE® | CMIF — — — — — — |00-- ----|00-- ----
8Ch PIE1 pspIE® | CMIE == == == == == — |00-- ----|00-- ----
85h TRISA — — | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISAL | TRISAO | --11 1111 | --11 1111

Note 1: These bits are reserved on the PIC16C641/642, always maintain these bits clear.
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PIC16C64X & PIC16C66X

9.1 Configuration Bits The user will note that address 2007h is beyond

the user program memory space. In fact, it belongs
The configuration bits can be programmed (read as '0’) to the special test/configuration memory space
or left unprogrammed (read as ‘1) to select various (2000h—3FFFh), which can be accessed only during
device configurations. These bits are mapped in programming.

program memory location 2007h.

FIGURE 9-1: CONFIGURATION WORD

[cp1 [cpo [cp1 [cpo [cp1 [cro | MPEEN | BODEN [cP1 [cPo |PWRTE |wbTE |Fosci|Fosco| [conFic  Address

bit13

bit 13-8
5-4:

bit 7:

bit 6:

bit 3:

bit 2:

bit 1-0:

Note 1:

bito REGISTER: 2007h

CP1:CPO0: Code protection bits®

11 = Code protection off

10 = Upper half of program memory code protected
01 = Upper 3/4th of program memory code protected
00 = All memory is code protected

MPEEN: Memory Parity Error Enable
1 = Memory Parity Checking is enabled
0 = Memory Parity Checking is disabled

BODEN: Brown-out Reset Enable bit 1)
1 = BOR enabled
0 = BOR disabled

PWRTE: Power-up Timer Enable bit @
1 = PWRT disabled
0 = PWRT enabled

WDTE: Watchdog Timer Enable bit
1 =WDT enabled
0 = WDT disabled

FOSC1:FOSCO: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator

Enabling Brown-out Reset automatically enables the Power-up Timer (PWRT) regardless of the value of bit PWRTE. Ensure the
Power-up Timer is enabled anytime Brown-out Reset is enabled.
All of the CP1:CPO pairs have to be given the same value to enable the code protection scheme listed.
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PIC16C64X & PIC16C66X

9.6 Context Saving During Interrupts Example 9-1:

During an interrupt, only the return PC value is saved * Stores the W register regardiess of current bank

on the stack. Typically, users may wish to save key reg- * Stores the STATUS register in Bank 0
isters during an interrupt e.g. W register and STATUS  Executes the ISR code

register. This will have to be implemented in software. » Restores the STATUS (and bank select bit
Example 9-1 stores and restores the STATUS and W register)

registers. The user register, W_TEMP, must be defined * Restores the W register

in both banks and must be defined at the same offset
from the bank base address (i.e., W_TEMP is defined
at 0x70 - Ox7F in Bank 0). The user register,
STATUS_TEMP, must be defined in Bank 0.

EXAMPLE 9-1: SAVING THE STATUS AND W REGISTERS IN RAM

MOV W TEMWP ; Copy Wto a Tenporary Register regardl ess of current bank
SWAPF  STATUS, W ; Swap STATUS ni bbl es and place into Wregister

BCF STATUS, RPO ; Change to Bank 0 regardl ess of current bank

MOVWAF  STATUS_TEMWP ; Save STATUS to a Tenporary register in Bank O

(I'nterrupt Service Routine)

SWAPF  STATUS TEMP, W ; Swap origi nal STATUS register value into W(restores original bank)

MOWWF  STATUS ; Restore STATUS register fromWregister
SWAPF W TEMP, F ; Swap WTenp nibbles and return value to W Tenp
SWAPF W TEMP, W ; Swap WTenp to Wto restore original Wvalue without affecting STATUS
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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

0 1996 Microchip Technology Inc.
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RETURN Return from Subroutine RRF Rotate Right f through Carry

Syntax: [ labell RETURN Syntax: [ labell RRF f,d

Operands: None Operands: 0<f<127

Operation: TOS - PC do[o1]

Status Affected:  None Operation: See description below

Encoding: [ 00 [oooo [oooo 1000 | Status Affected:  C

Description: Return from subroutine. The stack is Encoding: | 00 | 1100 | dfff | fret |
POPed and the top of the stack (TOS) Description: The contents of register 'f' are rotated
is loaded into the program counter. one bit to the right through the Carry
This is a two cycle instruction. Flag. If 'd" is O the result is placed in

Words: 1 the W register. If 'd" is 1 the result is

placed back in register 'f'.

Cycles: 2
Y r[CI~[ Regiser_}—
Example RETURN

After Interrupt Words: 1
PC = TOS )
Cycles:
Example RRF REGL, 0
Before Instruction
REG1 = 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
W = 0111 0011
C = 0
RLF Rotate Left f through Carry SLEEP
Syntax: [fabel] RLF fd Syntax: [ label] SLEEP
Operands: 0<f<127 Operands: None
d 0[0,1] ]
) o Operation: 00h - WDT,
Operation: See description below 0 —. WDT prescaler
Status Affected: C 1- E
Encoding: | oo [1t01 [affi [ffff | 0-PD
Description: The contents of register 'f' are rotated Status Affected: TO, PD
one bit to the left through the Carry Encoding: | 00 | 0000 | 0110 | 0011 |
Flag. If 'd" is 0 the result is placed in Description: The power-down status bit, PD is

the W register. If 'd" is 1 the result is ) o=
stored back in register 'f. cleared. Tlme-ou_t status b_lt, TOis
set. Watchdog Timer and its pres-

caler are cleared.

The processor is put into SLEEP

Words: 1 mode with the oscillator stopped.
See Power-Down Mode (SLEEP) for
Cycles: 1 more details.
Example RLF REGL, 0 Words: 1
Before Instruction Cycles: 1
REG1 = 1110 0110
c - 0 Example: SLEEP
After Instruction
REG1 = 1110 0110
W = 1100 1100
C = 1
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FIGURE 12-7: PARALLEL SLAVE PORT TIMING (PIC16C661 AND PIC16C662)

RE2/CS

REO/RD —\\—/
RE1/WR ' \ , <\

RD7:RDO ¢ RN

Note: Refer to Figure 12-1 for load conditions

TABLE 12-8: PARALLEL SLAVE PORT REQUIREME@WGl AND PIC16C662)

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

No. <\

62 TdtvV2wrH |Data in valid before WR1 or g (s@p\\qé\)\ 20| — | — | ns

63* TwrH2dtl [WR1 or CSt to data—in inyaid (h \n\ IC$6C66X 20| — | — | ns
w IC16LC66X 35 — — ns

64 TrdL2dtV |RD! and CS! to data—out valih\ — | — | 80 | ns

65 TrdH2dtl |RD1 or CS! toﬁ\ata out invalid 10| — [ 30| ns

T Data in "Typ" column is at 5V,/253C qutated. These parameters are for design guidance only and are not
tested.
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PIC16C6X Family of Devices
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PIC16C7X Family of Devices
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ON-LINE SUPPORT

Microchip provides two methods of on-line support.
These are the Microchip BBS and the Microchip World
Wide Web (WWW) site.

Use Microchip's Bulletin Board Service (BBS) to get
current information and help about Microchip products.
Microchip provides the BBS communication channel for
you to use in extending your technical staff with micro-
controller and memory experts.

To provide you with the most responsive service possible,
the Microchip systems team monitors the BBS, posts
the latest component data and software tool updates,
provides technical help and embedded systems
insights, and discusses how Microchip products pro-
vide project solutions.

The web site, like the BBS, is used by Microchip as a
means to make files and information easily available to
customers. To view the site, the user must have access
to the Internet and a web browser, such as Netscape or
Microsoft Explorer. Files are also available for FTP
download from our FTP site.

Connectingtothe Microchip InternetWeb Site

The Microchip web site is available by using your
favorite Internet browser to attach to:
www.microchip.com

The file transfer site is available by using an FTP ser-
vice to connect to:
ftp.mchip.com/biz/mchip

The web site and file transfer site provide a variety of
services. Users may download files for the latest
Development Tools, Data Sheets, Application Notes,
User's Guides, Articles and Sample Programs. A vari-
ety of Microchip specific business information is also
available, including listings of Microchip sales offices,
distributors and factory representatives. Other data
available for consideration is:

« Latest Microchip Press Releases

« Technical Support Section with Frequently Asked
Questions

» Design Tips

 Device Errata

« Job Postings

« Microchip Consultant Program Member Listing

« Links to other useful web sites related to
Microchip Products

Connecting to the Microchip BBS

Connect worldwide to the Microchip BBS using either
the Internet or the CompuServe™ communications net-
work.

Internet:

You can telnet or ftp to the Microchip BBS at the
address:
mchipbbs.microchip.com

CompuServe Communications Network:

When using the BBS via the Compuserve Network,
in most cases, a local call is your only expense.
The Microchip BBS connection does not use CompuServe
membership services, therefore you do not need
CompuServe membership to join Microchip's BBS.
There is no charge for connecting to the Microchip BBS.

The procedure to connect will vary slightly from country
to country. Please check with your local CompuServe
agent for details if you have a problem. CompuServe
service allow multiple users various baud rates
depending on the local point of access.

The following connect procedure applies in most loca-
tions.

1. Set your modem to 8-bit, No parity, and One stop
(8N1). This is not the normal CompuServe setting
which is 7E1.

2. Dial your local CompuServe access number.

3. Depress the <Enter> key and a garbage string will
appear because CompuServe is expecting a 7E1
setting.

4. Type +, depress the <Enter> key and “Host Name:”
will appear.

5. Type MCHIPBBS, depress the <Enter> key and you
will be connected to the Microchip BBS.

In the United States, to find the CompuServe phone
number closest to you, set your modem to 7E1 and dial
(800) 848-4480 for 300-2400 baud or (800) 331-7166
for 9600-14400 baud connection. After the system
responds with “Host Name:”, type NETWORK, depress
the <Enter> key and follow CompuServe's directions.

For voice information (or calling from overseas), you
may call (614) 723-1550 for your local CompuServe
number.

Microchip regularly uses the Microchip BBS to distribute
technical information, application notes, source code,
errata sheets, bug reports, and interim patches for
Microchip systems software products. For each SIG, a
moderator monitors, scans, and approves or disap-
proves files submitted to the SIG. No executable files
are accepted from the user community in general to
limit the spread of computer viruses.

Systems Information and Upgrade Hot Line

The Systems Information and Upgrade Line provides
system users a listing of the latest versions of all of
Microchip's development systems software products.
Plus, this line provides information on how customers
can receive any currently available upgrade kits.The
Hot Line Numbers are:

1-800-755-2345 for U.S. and most of Canada, and
1-602-786-7302 for the rest of the world.

Trademarks: The Microchip name, logo, PIC, PICSTART,
PICMASTER, and are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.
FlexROM, MPLAB, PRO MATE, and fuzzyLAB, are trade-
marks and SQTP is a service mark of Microchip in the
U.S.A.

fuzzyTECH is a registered trademark of Inform Software
Corporation. IBM, IBM PC-AT are registered trademarks of
International Business Machines Corp. Pentium is a trade-
mark of Intel Corporation. Windows is a trademark and
MS-DOS, Microsoft Windows are registered trademarks
of Microsoft Corporation. CompuServe is a registered
trademark of CompuServe Incorporated.

All other trademarks mentioned herein are the property of

their respective companies.
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