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PIC16C64X & PIC16C66X

FIGURE 3-1:

PIC16C641/642 BLOCK DIAGRAM

PIC16C641 has 2K x 14 Program Memory and 128 x 8 RAM
PIC16C642 has 4K x 14 Program Memory and 176 x 8 RAM
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PIC16C64X & PIC16C66X

4.2 Data Memory Organization

The data memory (Figure 4-4) is partitioned into two
banks which contain the general purpose registers and
the special function registers. Bank 0 is selected when
bit RPO (STATUS<5>) is cleared. Bank 1 is selected
when the RPO bit is set. The Special Function Regis-
ters are located in the first 32 locations of each Bank.
Register locations AOh-EFh (Bank 1) are general pur-
pose registers implemented as static RAM. Some spe-
cial function registers are mapped in Bank 1.

421 GENERAL PURPOSE REGISTER FILE

The register file is organized as 176 x 8 for the
PIC16C642/662, and 128 x8 for the PIC16C641/661.
Each is accessed either directly, or indirectly through
the File Select Register FSR (Section 4.5).

FIGURE 4-3: PIC16C641/661 DATA
MEMORY MAP
File File
Address Address

ooh| INDF® INDFD) 80h
01h TMRO OPTION 81h
02h PCL PCL 82h
03h| STATUS STATUS 83h
04h FSR FSR 84h
05h| PORTA TRISA 85h
06h| PORTB TRISB 86h
07h| PORTC TRISC 87h
08h| PORTD®@ TRISD® | 88h
0%h| PORTE®@ TRISE® | 89h
0Ah| PCLATH PCLATH 8Ah
0Bh| INTCON INTCON 8Bh
0Ch PIR1 PIE1 8Ch
0Dh 8Dh
OEh PCON 8Eh
OFh 8Fh
10h 90h
11h 91h
12h 92h
13h 93h
14h 94h
15h 95h
16h 96h
17h 97h
18h 98h
19h 99h
1Ah 9Ah
1Bh 9Bh
1Ch 9Ch
1Dh 9Dh
1Eh 9Eh
1Fh| CMCON VRCON 9Fh
20h AOh

General General

Purpose Purpose
Register Register BEh
COh
EFh
Mapped FOh

in Page 0

7Fh FFh

Bank O Bank 1

D Unimplemented data memory locations, read as '0'.
Note 1: Not a physical register.
2: Not implemented on the PIC16C641.
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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)
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PIC16C64X & PIC16C66X

FIGURE 5-4: BLOCK DIAGRAM OF RA4 PIN
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TABLE 5-1: PORTA FUNCTIONS
Name Bit # BTL;/f;ir Function
RAO/ANO bit0 ST Input/output or comparator input.
RA1/AN1 bitl ST Input/output or comparator input.
RA2/AN2/VREF bit2 ST Input/output or comparator input or VREF output.
RA3/AN3 bit3 ST Input/output or comparator input/output.
RA4/TOCKI bit4 ST Input/output or external clock input for TMRO or comparator output. Out-
put is open drain type.
RA5 bit5 ST Input/output.

Legend: ST = Schmitt Trigger input

TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA
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
05h PORTA — — RA5 RA4 RA3 RA2 RA1 RAO |--xx 0000 |--uu 0000
85h TRISA — — TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISAL | TRISAO |--11 1111 |--11 1111
1Fh CMCON | C20UT | C10UT — — CIS CM2 CM1 CMO |[00-- 0000 |00-- 0000
9Fh VRCON | VREN | VROE VRR — VR3 VR2 VR1 VRO |000- 0000 |[000- 0000
Legend: x =unknown, u = unchanged, - = unimplemented locations read as ‘0’. Shaded cells are not used by PORTA.

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

6.3.1

SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software con-
trol, i.e., it can be changed “on the fly” during program
execution.

Note:

To avoid an unintended device RESET, the
following instruction sequence (shown in
Example 6-1) must be executed when
changing the prescaler assignment from
TimerQ to the WDT. This precaution must
be followed even if the WDT is disabled.

EXAMPLE 6-1: CHANGING PRESCALER

(TIMERO — WDT)

To change prescaler from the WDT to the TimerO mod-
ule, use the sequence shown in Example 6-2.

EXAMPLE 6-2: CHANGING PRESCALER

CLRVWDT

BSF
MOVLW

BCF

(WDT - TIMERO)

; G ear WDT and

; prescal er
STATUS, RPO ;Bank 1
b' xxxx0xxx' ; Sel ect TMRO, new

; prescal e val ue and
OPTI ON_REG ; cl ock source
STATUS, RPO ; Bank 0

BCF STATUS, RPO ;Bank O
CLRF  TMRO ;Qear TMRO & Prescal er
BSF STATUS, RPO ;Bank 1
CLRWDT ; Clears WOT
MOVLW  b' xxxx1xxx' ; Sel ect new prescal e
MOWWF  OPTION_REG ;value & WOT
BCF STATUS, RPO ;Bank 0
TABLE 6-1: REGISTERS ASSOCIATED WITH TIMERO
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
01lh TMRO TimerO module’s register XXXX XXXX [ uuuu uuuu
0Bh/8Bh | INTCON | GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 00Ou
81h OPTION | RBPU | INTEDG TOCS TOSE PSA pPSs2 PS1 PSO |1111 1111 | 1111 1111
85h TRISA — — TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISAL | TRISAO | --11 1111 | --11 1111
Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by TimerO.
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PIC16C64X & PIC16C66X

9.0 SPECIAL FEATURES OF THE
CPU
What sets apart a microcontroller from other

processors are special circuits to deal with the needs of
real-time applications. The PIC16C64X & PIC16C66X
families have a host of such features intended to max-
imize system reliability, minimize cost through elimina-
tion of external components, provide power saving
operating modes and offer code protection.

These are:

1. Oscillator selection
2. Resets

Power-on Reset (POR)
Power-up Timer (PWRT)
Oscillator Start-up Timer (OST)
Brown-out Reset (BOR)

Parity Error Reset (PER)

Interrupts

Watchdog Timer (WDT)
SLEEP

Code protection

ID Locations

In-circuit serial programming

© N ok w

The PIC16C64X & PIC16C66X has a Watchdog Timer
which is enabled by a configuration bit (WDTE). It runs
off its own RC oscillator for added reliability. There are
two timers that offer necessary delays on power-up.
One is the Oscillator Start-up Timer (OST), intended to
keep the chip in reset until the crystal oscillator is sta-
ble. The other is the Power-up Timer (PWRT), which
provides a fixed delay of 72 ms (nominal) on power-up
only, designed to keep the part in reset while the power
supply stabilizes. Circuitry has been provided for
checking program memory parity with a reset when an
error is indicated. There is also circuitry to reset the
device if a brown-out occurs which provides at least a
72 ms reset. With these three functions on-chip, most
applications need no external reset circuitry.

SLEEP mode is designed to offer a very low current
power-down mode. The user can wake-up from SLEEP
through external reset, Watchdog Timer wake-up or
through an interrupt. Several oscillator options are also
made available to allow the part to fit the application.
The RC oscillator option saves system cost while the
LP crystal option saves power. A set of configuration
bits are used to select various options.

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

9.4 Power-on Reset (POR), Power-up
Timer (PWRT), Oscillator Start-up
Timer (OST), Brown-out Reset (BOR),
and Parity Error Reset (PER)

9.4.1 POWER-ON RESET (POR)

A Power-on Reset pulse is generated on-chip when
VDD rise is detected (in the range of 1.6V to 1.8V). To
take advantage of the POR, just tie the MCLR pin
directly (or through a resistor) to VDD. This will
eliminate external RC components usually needed to
create a Power-on Reset. A maximum rise time for VDD
is required. See Electrical Specifications for details.

When the device starts normal operation (exits the
reset condition), device operating parameters (voltage,
frequency, temperature, etc.) must be met to ensure
operation. If these conditions are not met, the device
must be held in reset until the operating conditions are
met.

For additional information, refer to Application Note
ANG607 “Power-up Trouble Shooting.”

9.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal)
delay on power-up only, from POR or BOR. The
Power-up Timer operates on an internal RC oscillator.
The chip is kept in reset as long as PWRT is active. The
PWRT delay allows VDD to rise to an acceptable level.
A configuration bit, PWRTE can disable (if set) or
enable (if cleared or programmed) the Power-up Timer.
The Power-up Timer should always be enabled when
Brown-out Reset is enabled.

FIGURE 9-8: BROWN-OUT SITUATIONS

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

9.4.3  OSCILLATOR START-UP TIMER (OST)

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

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

9.4.4 BROWN-OUT RESET (BOR)

PIC16C64X & PIC16C66X devices have on-chip
Brown-out Reset circuitry. A configuration bit, BODEN,
can disable (if clear/programmed) or enable (if set) the
Brown-out Reset circuitry. If VbD falls below 4.0V
(Parameter D005 in ES section) for greater than
parameter 35 in Table 12-6, the brown-out situation will
reset the chip. Areset is not guaranteed to occur if VDD
falls below 4.0V for less than parameter 35. The chip
will remain in Brown-out Reset until VDD rises above
BVDD. The Power-up Timer will now be invoked and will
keep the chip in reset an additional 72 ms. If VDD drops
below BVDD while the Power-up Timer is running, the
chip will go back into a Brown-out Reset and the
Power-up Timer will be initialized. Once VDD rises
above BVDD, the Power-up Timer will execute a 72 ms
time delay. The Power-up Timer should always be
enabled when Brown-out Reset is enabled. Figure 9-8
shows typical Brown-out situations.

VDD
______________\_J{ _________________ BVDD Max.
“““““““ : [ = A V/o o R Y o B
Internal l—?
Reset ms

VDD
_____________W _____________ BVDD Max.
“““““““ TR T T T T T T T T T T T T T BVDD Min.

Reset

Internal | <2ms >l

VDD
_____ \_____________;/_____________. BVDD Max.
""""""""" T T T T T T T T T T T 77 BVDDMin.

72 ms

Internal

Reset
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PIC16C64X & PIC16C66X

9.9 Code Protection

If the code protection bit(s) have not been
programmed, the on-chip program memory can be
read out for verification purposes.

Note:  Microchip does not recommend code
protecting windowed devices.

9.10 ID Locations

Four memory locations (2000h-2003h) are designated
as ID locations where the user can store checksum or
other code-identification numbers. These locations are
not accessible during normal execution but are
readable and writable during program/verify. Only the
least significant 4 bits of the ID locations are used.

9.11 In-Circuit Serial Programming

The PIC16CXX microcontrollers can be serially
programmed while in the end application circuit. This is
simply done with two lines for clock and data, and three
other lines for power, ground, and the programming
voltage. This allows customers to manufacture boards
with unprogrammed devices, and then program the
microcontroller just before shipping the product. This
also allows the most recent firmware or a custom
firmware to be programmed.

The device is placed into a program/verify mode by
holding the RB6 and RB7 pins low while raising the
MCLR (VPP) pin from VIL to VIHH (See programming
specification). RB6 becomes the programming clock
and RB7 becomes the programming data. Both RB6
and RB7 are Schmitt Trigger inputs in this mode.

After reset, to place the device into programming/verify
mode, the program counter (PC) is at location 00h. A
6-bit command is then supplied to the device.
Depending on the command, 14-bits of program data
are then supplied to or from the device, depending if
the command was a load or a read. For complete
details of serial programming, please refer to the
PIC16C6X/7X Programming Specifications (Literature
#DS30228).

A typical in-circuit serial programming connection is
shown in Figure 9-20.

FIGURE 9-20: TYPICAL IN-CIRCUIT SERIAL
PROGRAMMING

CONNECTION
: To Normal
External : Connections
Connector PIC16CXX
Signals X
+5V —— VoD
ov : l Vss
VPP : ® MCLR/VPP
CLK . T RB6
Data I/O : RB7
X VDD
' To Normal
, Connections

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

BTFSS Bit Test f, Skip if Set
Syntax: [ label] BTFSS fb
Operands: 0<f<127
O<b<7
Operation: skip if (f<b>) =1
Status Affected:  None
Encoding: | 01 | 11bb | bf f f | fFEFf |
Description: If bit 'b' in register 'f'is '1' then the next
instruction is skipped.
If bit 'b" is '1', then the next instruction
fetched during the current instruction
execution, is discarded and a NOP is
executed instead, making this a 2 cycle
instruction.
Words: 1
Cycles: 1(2)
Example HERE BTFSC FLAG 1
FALSE GOTO PROCESS_CODE
TRUE .
Before Instruction
PC = address HERE
After Instruction
if FLAG<1> =0,
PC = address FALSE
if FLAG<1> =1,
PC = address TRUE
CALL Call Subroutine
Syntax: [ label] CALL k
Operands: 0 <k <2047
Operation: (PC)+ 1- TOS,
k - PC<10:0>,
(PCLATH<4:3>) - PC<12:11>
Status Affected:  None
Encoding: | 10 | Okkk | kkkk | kkkk |
Description: Call Subroutine. First, return address
(PC+1) is pushed onto the stack. The
eleven bitimmediate address is loaded
into PC bits <10:0>. The upper bits of
the PC are loaded from PCLATH.
CALL is a two cycle instruction.
Words: 1
Cycles: 2
Example HERE CALL THERE

Before Instruction
PC = Address HERE
After Instruction
PC = Address THERE
TOS = Address HERE+1

CLRF Clear f
Syntax: [ label]l CLRF f
Operands: 0<f<127
Operation: 00h - (f)
1.2
Status Affected: Z
Encoding: | 00 |0001 |1fff |ffff |
Description: The contents of register 'f are cleared
and the Z bit is set.
Words: 1
Cycles: 1
Example 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)
1.2
Status Affected: Z
Encoding: | 00 |0001 |oooo |0011 |
Description: W register is cleared. Zero bit (Z) is
set.
Words: 1
Cycles: 1
Example CLRW
Before Instruction
W = Ox5A
After Instruction
W = 0x00
z = 1

DS30559A-page 78
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PIC16C64X & PIC16C66X

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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PIC16C64X & PIC16C66X

GOTO Unconditional Branch INCFSZ Increment f, Skip if O
Syntax: [ labell] GOTO k Syntax: [ label]l INCFSz fd
Operands: 0<k<2047 Operands: 0<f<127
Operation: k -~ PC<10:0> do[o1]
PCLATH<4:3> - PC<12:11> Operation: (f) +1 - (dest), skip if result =0
Status Affected:  None Status Affected: ~ None
Encoding: | 10 | kkk | kikkk | Kkkkk | Encoding: | oo |1111 [ditf | ffff |
Description: GOTOis an unconditional branch. The Description: The contents of register 'f' are incre-
eleven bit immediate value is loaded mented. If 'd" is O the result is placed
into PC bits <10:0>. The upper bits of in the W register. If 'd' is 1 the result is
PC are loaded from PCLATH<4:3>. placed back in register 'f'.
GOTOis a two cycle instruction. If the result is 0, the next instruction,
which is already fetched, is discarded.
Words: 1 ANOP is executed instead making it a
two cycle instruction.
Cycles: 2
Words: 1
Example GOTO THERE
. Cycles: 1(2)
After Instruction E | HERE | NCFSZ T 1
_ xample )
PC = Address THERE p o0 LOCP
CONTI NUE »

Before Instruction

PC = address HERE
After Instruction
CNT = CNT +1
if CNT= 0,
PC =  address CONTI NUE
if CNT# 0,
PC = address HERE +1
INCF Increment f IORLW Inclusive OR Literal with W
Syntax: [ label] INCF f.d Syntax: [ label] 1ORLW k
Operands: 0=<f<127 Operands: 0<k<255
doo1] Operation: (W) .OR. k - (W)
Operation: (f) +1 - (dest) Status Affected:  Z
Status Affected: Z Encoding: | 11 | 1000 | kkkk | kkkk |
Encoding: | 00 | 1010 | dfff | fref | Description: The contents of the W register is
Description: The contents of register 'f' are incre- OR’ed with the eight bit literal 'k'. The
mented. If 'd" is O the result is placed result is placed in the W register.
in the W register. If 'd" is 1 the result is Words: 1
placed back in register 'f'. oras:
Words: 1 Cycles: 1
Cycles: 1 Example | ORLW  0x35
Example | NCE ONT, 1 Before Instruction
W = Ox9A
Before Instruction After Instruction
CNT = OxFF W = OxBF
Z = 0 Z = 1
After Instruction
CNT = 0x00
Z = 1
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PIC16C64X & PIC16C66X

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.
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PIC16C64X & PIC16C66X

Package Type: 28-Lead Plastic Small Outline (SO) - Wide, 300 mil Body

HHH

h x 45°
T
Pin No. 1
Indicator E H
Area
Chamfer J 1 l
hx 45° — | a c
UUUUUUU palin
\ L
l - D -
\
CP Q Q Q Q§ \ Q Q Q Base
Seating —» Plane
Plane T T
Al A
Package Group: Plastic SOIC (SO)
Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 8° 0° 8°
A 2.362 2.642 0.093 0.104
Al 0.101 0.300 0.004 0.012
B 0.355 0.483 0.014 0.019
C 0.241 0.318 0.009 0.013
D 17.703 18.085 0.697 0.712
E 7.416 7.595 0.292 0.299
e 1.270 1.270 BSC 0.050 0.050 BSC
H 10.007 10.643 0.394 0.419
h 0.381 0.762 0.015 0.030
L 0.406 1.143 0.016 0.045
CP — 0.102 — 0.004
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PIC16C64X & PIC16C66X

Package Type: 40-Lead Ceramic Dual In-Line with Window (JW) - (600 mil)

| — I — — — | I o I o A — . — | Y

el
’ ‘ |

‘ 2 o\ —k—c
&\ | AR

Pin No. 1
Indicator CILJLJL ] [T IJLJLCJILJ i .
Area h -
- D
Base — S Sl-> - l l
Plane — T l
Seatlng
Plane T T TT

Bl —»!| A1A3A A2

— o] -

D1 >

B —» e

Package Group: Ceramic CERDIP Dual In-Line (CDP)

Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 10° 0° 10°
A 4.318 5.715 0.170 0.225
Al 0.381 1.778 0.015 0.070
A2 3.810 4.699 0.150 0.185
A3 3.810 4.445 0.150 0.175
B 0.355 0.585 0.014 0.023
B1 1.270 1.651 Typical 0.050 0.065 Typical
C 0.203 0.381 Typical 0.008 0.015 Typical
D 51.435 52.705 2.025 2.075
D1 48.260 48.260 BSC 1.900 1.900 BSC
E 15.240 15.875 0.600 0.625
El 12.954 15.240 0.510 0.600
el 2.540 2.540 BSC 0.100 0.100 BSC
eA 14.986 16.002 Typical 0.590 0.630 Typical
eB 15.240 18.034 0.600 0.710
L 3.175 3.810 0.125 0.150
S 1.016 2.286 0.040 0.090
S1 0.381 1.778 0.015 0.070
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PIC16C64X & PIC16C66X

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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NOTES:
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PIN COMPATIBILITY

Devices that have the same package type and VDD,
Vss and MCLR pin locations are said to be pin
compatible. This allows these different devices to
operate in the same socket. Compatible devices may
only requires minor software modification to allow
proper operation in the application socket
(ex., PIC16C56 and PIC16C61 devices). Not all
devices in the same package size are pin compatible;
for example, the PIC16C62 is compatible with the
PIC16C63, but not the PIC16C55.

Pin compatibility does not mean that the devices offer
the same features. As an example, the PIC16C54 is
pin compatible with the PIC16C71, but does not have
an A/D converter, weak pull-ups on PORTB, or
interrupts.

TABLE E-1: PIN COMPATIBLE DEVICES

Pin Compatible Devices Package
PIC12C508, PIC12C509 8-pin
PIC16C54, PIC16C54A, 18-pin
PIC16CR54A, 20-pin
PI1C16C56,

PIC16C58A, PIC16CR58A,

PIC16C61,

PIC16C554, PIC16C556, PIC16C558

PIC16C620, PIC16C621, PIC16C622,

PIC16C710, PIC16C71, PIC16C711,

PIC16F83, PIC16CRS83,

P1C16C84, PIC16F84A, PIC16CR84

PIC16C55, 28-pin
PIC16C57, PIC16CR57B

PI1C16C62, PIC16CR62, PIC16C62A, PIC16C63, 28-pin
PIC16C72, PIC16C73, PIC16C73A

P1C16C64, PIC16CR64, PIC16C64A, 40-pin
PIC16C65, PIC16C65A,

PIC16C74, PIC16C74A

PIC17C42, PIC17CR42, PIC17C42A, 40-pin
PIC17C43, PIC17CR43, PIC17C44

PIC16C923, PIC16C924 64/68-pin

0 1996 Microchip Technology Inc.
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NOTES:
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Note the following details of the code protection feature on PICmicro® MCUs.

The PICmicro family meets the specifications contained in the Microchip Data Sheet.

Microchip believes that its family of PICmicro microcontrollers is one of the most secure products of its kind on the market today,
when used in the intended manner and under normal conditions.

There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowl-
edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet.
The person doing so may be engaged in theft of intellectual property.

Microchip is willing to work with the customer who is concerned about the integrity of their code.

Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable”.

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of

our product.

If you have any further questions about this matter, please contact the local sales office nearest to you.

Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical com-
ponents in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.
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