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PIC16C64X & PIC16C66X

FIGURE 4-4: PIC16C642/662 DATA
MEMORY MAP
File File
Address Address
ooh| INDF® INDF( 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
09h | PORTE® TRISE@ | 89h
OAh 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 Elérgegtseer
Purpose
Register
EFh
Mapped FOh
in Bank O
7Fh FFh
Bank 0 Bank 1
|:| Unimplemented data memory loca-
tions, read as '0'".
Note 1: Not a physical register.
2: Not implemented on the PIC16C642.

4.2.2  SPECIAL FUNCTION REGISTERS

The special function registers are registers used by the
CPU and Peripheral Modules for controlling the desired
operation of the device (Table 4-1). These registers are
static RAM.

The special function registers can be classified into two
sets (core and peripheral). The special function regis-
ters associated with the “core” functions are described
in this section. Those related to the operation of the
peripheral features are described in the section of that
peripheral feature.
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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

4224 PIE1 REGISTER

This register contains the individual enable bits for the
comparator and Parallel Slave Port interrupts.

FIGURE 4-8: PIE1 REGISTER (ADDRESS 8Ch)

R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0 U-0
psPE® [ eme | — | — | — | — | — — R= Readable bit
bit7 bit0 W= Writable bit
U= Unimplemented bit,
read as ‘0’
- n= Value at POR reset

bit7:  PSPIEW: Parallel Slave Port Read/Write Interrupt Enable bit
1 = Enables the PSP read/write interrupt
0 = Disables the PSP read/write interrupt

bit 6: CMIE: Comparator Interrupt Enable bit
1 = Enables the Comparator interrupt
0 = Disables the Comparator interrupt

bit 5-0: Unimplemented: Read as '0’

Note 1: Bit PSPIE is reserved on the PIC16C641/642, always maintain this bit clear.
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PIC16C64X & PIC16C66X

4225 PIR1 REGISTER . -
Note: Interrupt flag bits get set when an interrupt

This register contains the individual flag bits for the condition occurs regardless of the state of

comparator and Parallel Slave Port interrupts. its corresponding enable bit or the global
enable bit, GIE (INTCON<7>). User

software should ensure the appropriate
interrupt flag bits are clear prior to enabling
an interrupt.

FIGURE 4-9: PIR1 REGISTER (ADDRESS 0Ch)

R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0 U-0
L psPIF® [ emrFr | — | — | — | — | — | — R= Readable bit
bit7 bit0 W= Writable bit
U= Unimplemented bit,
read as ‘0’

- n=Value at POR reset

bit 7: PSPIF(M): Parallel Slave Port Interrupt Flag bit
1 = Aread or write operation has taken place (must be cleared in software)
0 = No read or write operation has taken place

bit 6: CMIF: Comparator Interrupt Flag bit
1 = Comparator input has changed (must be cleared in software)
0 = Comparator input has not changed

bit 5-0: Unimplemented: Read as '0'

Note 1: Bit PSPIF is reserved on the PIC16C641/642, always maintain this bit 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

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.
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PIC16C64X & PIC16C66X

6.2 Using Timer0 with External Clock

When an external clock input is used for TimerO, it must
meet certain requirements. The requirements ensure
the external clock can be synchronized with the internal
phase clock (Tosc). Also, there is a delay in the actual
incrementing of TimerO after synchronization.

6.2.1 EXTERNAL CLOCK SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of TOCKI with the internal phase clocks is accom-
plished by sampling the prescaler output on the Q2 and
Q4 cycles of the internal phase clocks (Figure 6-5).
Therefore, it is necessary for TOCKI to be high for at
least 2Tosc (and a small RC delay of 20 ns) and low for
at least 2Tosc (and a small RC delay of 20 ns). Refer to
the electrical specification of the desired device.

When a prescaler is used, the external clock input is
divided by the asynchronous ripple-counter type pres-
caler so that the prescaler output is symmetrical. For
the external clock to meet the sampling requirement,
the ripple-counter must be taken into account. There-
fore, it is necessary for TOCKI to have a period of at
least 4Tosc (and a small RC delay of 40 ns) divided by
the prescaler value. The only requirement on TOCKI
high and low time is that they do not violate the mini-
mum pulse width requirement of 10 ns. Refer to param-
eters 40, 41, and 42 in the electrical specification of the
desired device.

6.2.2  TIMERO INCREMENT DELAY

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time the Timer0O mod-
ule is actually incremented. Figure 6-5 shows the delay
from the external clock edge to the timer incrementing.

FIGURE 6-5: TIMERO TIMING WITH EXTERNAL CLOCK

External Clock In%‘t or

Q1l Q21 Q31 Q4 | Q1l Q21 Q31 Q4 | Q1 Q2| Q31 Q4 | Q1l Q2| Q3| Q4

Prescaler output

Small pulse
misses sampling

{ \ / \ \ /\
@
External Clock/Prescaler ©
Output after sampling
¥
Increment Timer0 (Q4)

Timer0

X TO+1 X TO+2

Note 1: Delay from clock input change to Timer0O increment is 3Tosc to 7Tosc. (Duration of Q = Tosc).
Therefore, the error in measuring the interval between two edges on Timer0 input = +4Tosc max.
2: External clock if no prescaler selected, prescaler output otherwise.
3: The arrows indicate the points in time where sampling occurs.
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PIC16C64X & PIC16C66X

7.1 Comparator Configuration

There are eight modes of operation for the
comparators. The CMCON register is used to select
the mode. Figure 7-2 shows the eight possible modes.
The TRISA register controls the data direction of the
comparator pins for each mode. If the comparator

FIGURE 7-2:

COMPARATOR I/O OPERATING MODES

mode is changed, the comparator output level may not
be valid for the specified mode change delay shown
in Table 12-2.

Note: Comparator interrupts should be disabled
during a comparator mode change other-
wise a false interrupt may occur.

Comparators Reset (POR Default Value)
CM2:CMO0 =000

RAO/ANQ —A—Vin- 1 =

C1 Off (Read as '0'
RA3/AN3 AVt | ( )
RALANT A Vi |

C2 Off (Read as '0'
RA2/AN2 A Vint | ( )

Comparators Off
CM2:CM0 =111

RAO/ANO —2— - 1

Cc1 Off (Read as '0’
RA3/AN3 D ¢¥n* |, ( )
RALANT 2 V- | °

Cc2 Off (Read as 'O’
RA2/AN2 B Q¥+ | ( )

Two Independent Comparators
CM2:CMO0 =100

RAO/ANQ —A—— Vi |

c1 clouT
RA3/AN3 A Vin+ |
RALANT A V= |

c2 c20uUT
RA2/AN2 AVt |

Four Inputs Multiplexed to Two Comparators
CM2:CMO0 =010

A
RADANO —° ci5-0 v

A =
RA3/AN3 2o CIS=1 Vint N c1 C10UT
RAL/ANL 20

_CIs=0 ViN- |

A hd =

RA2/AN2 -2 CIS=1 Vint N c2 C20UT
From VrRer Module

Two Common Reference Comparators
CM2:CMO0 =011

RAO/ANQ —A— V- 1 =

c1 clouT
RA3/AN3 DVt |
RALANT A Vi |

c2 C20UT
RA2/AN2 A Vint |

Two Common Reference Comparators with Outputs
CM2:CMO0 =110

RAO/ANO —A—— V- 1 -

c1 C10UT
RA3/AN3 -2 Vint
RAL/ANT A [ V- | =

c2 C20UT
RA2/AN2 A vint |

RA4 Open Drain

One Independent Comparator

Three Inputs Multiplexed to Two Comparators

CM2:CMO0 =101 CM2:CM0 =001
D VIN- A
RAO/ANO —— 3 Off (Read a5 0) RAODIANO —  5_ ¢y
ead as '0' A = -
RA3/AN3 -2 ¢ Vvt | RA3/AN3 £o CIS=1 | 1 o C10UT
RALANL A V- [ RAL/ANL —2 Ve ]
c2 C20UT
RAZ/ANZ A it | Cc2 C20uT RA2/AN2 _A vt |
A = Analog Input, port reads zeros always.
D = Digital Input.
CIS (CMCON<3>) is the Comparator Input Switch.
DS30559A-page 48 Prelimi nary 0 1996 Microchip Technology Inc.



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

8.0 VOLTAGE REFERENCE The VRCON register, shown in Figure 8-1, controls the
MODULE operation of the Voltage Reference Module. The block

diagram is given in Figure 8-2.
The Voltage Reference is a 16-tap resistor ladder
network that provides a selectable voltage reference.
The resistor ladder is segmented to provide two ranges
of VREF values and has a power-down function to
conserve power when the reference module is not
being used.

FIGURE 8-1: VRCON REGISTER (ADDRESS 9Fh)

RW-0 RW-0 RW-0 U0 RW-O0 RW-O0 RW-0 R/W-0

| VREN | VROE | VRR | — | VR3 | VR2 | VR1 | VRO | |R=Readable bit
bit7 bit0 W =Writable bit
U =Unimplemented bit, read
as ‘0o’
- n =Value at POR reset

bit 7. VREN: VREF Enable
1 = VREF circuit powered up
0 = VREF circuit powered down, no IDD drain

bit 6: VROE: VREF Output Enable
1 = VREF is output on RA2 pin
0 = VREF is disconnected from RA2 pin

bit 5: VRR: VREF Range selection
1 =Low Range
0 = High Range
bit 4: Unimplemented: Read as '0'
bit 3-0: VR3:VRO: VREF value selection 0 < VR3:VR0 < 15

When: VRR =1
Then: VREF = (VR3:VRO/ 24) « VDD

When: VRR =0
Then: VREF = 1/4 « VDD + (VR3:VRO0/ 32) « VDD

FIGURE 8-2: VOLTAGE REFERENCE BLOCK DIAGRAM

16 Stages

A
VREN : 8R R R R R

8R _VRR
VR3
VREF 16-1 Analog Mux Vg% (From VRCON<3:0>)
VRO

Note: R s defined in Table 12-3.
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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

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
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PIC16C64X & PIC16C66X

NOP No Operation
Syntax: [ label] NOP
Operands: None
Operation: No operation
Status Affected:  None
Encoding: | 00 | 0000 | 0xx0 | 0000 |
Description: No operation.
Words: 1
Cycles: 1
Example NOP
OPTION Load Option Register
Syntax: [ label] OPTION
Operands: None
Operation: (W) - OPTION
Status Affected: None
Encoding: | oo |oooo [o110 [o010
Description: The contents of the W register are
loaded in the OPTION register. This
instruction is supported for code com-
patibility with PIC16C5X products.
Since OPTION is a readable/writable
register, the user can directly address
it.
Words:
Cycles:
Example

To maintain upward compatibility
with future PIC16CXX products, do
not use this instruction.

RETFIE Return from Interrupt
Syntax: [ labell RETFIE
Operands: None
Operation: TOS - PC,
1 - GIE
Status Affected: ~ None
Encoding: | 00 | 0000 | 0000 | 1001 |
Description: Return from Interrupt. Stack is POPed
and Top of Stack (TOS) is loaded in
the PC. Interrupts are enabled by set-
ting Global Interrupt Enable bit, GIE
(INTCON<7>). This is a two cycle
instruction.
Words: 1
Cycles: 2
Example RETFI E
After Interrupt
PC = TOS
GIE= 1
RETLW Return with Literal in W
Syntax: [ label] RETLW k
Operands: O0<k<255
Operation: k » (W);
TOS - PC
Status Affected:  None
Encoding: | 11 | 01xx | kkkk | kkkk |
Description: The W register is loaded with the eight
bit literal 'k'. The program counter is
loaded from the top of the stack (the
return address). This is a two cycle
instruction.
Words: 1
Cycles: 2
Example CALL TABLE ;Wcontains tabl e
;of fset val ue
. ; Whowhas t abl e val ue
TABLE ADDW PC ; W= of fset
RETLW k1 ;Begin table
RETLW k2 ;
RETLW kn ; End of table
Before Instruction
W = 0x07
After Instruction
W = value of k8

DS30559A-page 82
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PIC16C64X & PIC16C66X

FIGURE 12-3: CLKOUT AND I/O TIMING

Q4 : Q1 : Q2 : Q3 :
ELY % L :
CLKOUT RN 72— ) :
L = i :
I '1g =18 .12 :
L L4 - | ., —» =16 .
I/0 Pin -

(input) ¢ 0 }
17— _—— 15 : /‘l ;
I(/o?n';il?t) old value X X X \ /ﬁ@@&ue X
X —! - X X X

Note: See Figure 12-1 for load conditions.

TABLE 12-5: CLKOUT AND /O TIMING REQUIREMEN \>

Parameter | Sym Characteristic W\/ﬁ/m Max Units | Conditions
No.

10* TosH2ckL | OSC1t to CLKOUT! 75 200 ns Note 1
11* TosH2ckH | OSC1t to CLKOUT1t \ — 75 200 ns Note 1
12* TckR CLKOUT rise time — 35 100 ns Note 1
13* TckF CLKOUT fall time \ — 35 100 ns Note 1
14* TckL2ioV | CLKOUT ¢ to Port oufyalid N4 — — |o5Tey+20| ns Note 1
15* | TiovackH |Portin valid before CLKOUT ™ Tosc+200 | — — ns Note 1
16* TckH2iol Port in hold ;ﬁ@r CLKOUT 1 0 — — ns Note 1

17* TosH2ioV | OSC11t (Qlsycle) to — 50 150 ns

Port o/u(bgl;l&v\é\)\

18* TosH2iol | 0SZ131Q yCIeW PIC16C64X/66X 100 — — ns

g‘ii\@:‘i}/)}fé”d VO 'pIC16LCEAX/66X 200 — — ns

19* TioVZ)Bﬂ\\Rort Mt\wﬁd}&OSCM (I/O in setup time) 0 — — ns

20+ [Ti Pbrt outpiyt Ji€e time PIC16C64X/66X — 10 40 ns

$ EL\ PIC16LC64X/66X — — 80 ns

21* ioF Port output fall time PIC16C64X/66X — 10 40 ns

PIC16LC64X/66X — — 80 ns

MT\*\/ Wp INT pin high or low time Tcy — — ns

ZST}\ <‘pr RB7:RB4 change INT high or low time Tcy — — ns

*

ese parameters are characterized but not tested.

t Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
Tt These parameters are asynchronous events not related to any internal clock edges.
Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
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FIGURE 12-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP
TIMER TIMING
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FIGURE 12-5: BROWN-OUT RESET TIMING \B
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TABLE 12-6: RESET, W@ TME«F{OSCILLATOR START-UP TIMER, POWER-UP TIMER,

AND BR ET REQUIREMENTS

Parameter Sym /| Characteristic Min Typt Max | Units Conditions
No. q
30 Tm\oL\ NACIR N{s}v\/idth (low) 2 — — Us | VoD =5V, -40°C to +125°C
31* t \waxchdog Timer Time-out Period 7 18 33 ms | VDD =5V, -40°C to +125°C
) }NQP scaler)
32 \/ﬁ'ﬂ Oscillation Start-up Timer Period — | 1024Tosc | — — | Tosc = 0ScC1 period
33* fgwrt Power up Timer Period 28 72 132 ms | VDD =5V, -40°C to +125°C
34 W 1/0 Hi-impedance from MCLR Low — — 2.1 us
or Watchdog Timer Reset

35 TBOR | Brown-out Reset pulse width 100 — — us | VDD < BvDD (D005)
36 TPER | Parity Error Reset — TBD — us

* These parameters are characterized but not tested.

T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.
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14.2 Package Marking Information

40-Lead PDIP Example
MMMMMMMMMMMMMM PIC16C662-04/P
XXX XXXXXXXXXXXXXXX
AABBCDE O D 9512CAA O
O c\ MicRrocHIP O @ MicRrocHIP
40-Lead CERDIP Windowed Example
MMMMMMMMM PI1C16C662/JW
@ XXXXXXXXXXX @
> . @ XXXXXXXXXXX ) .
AABBCDE AABBCDE
44-Lead PLCC Example
MICROCHIP MICROCHIP
MMMMMMMM PIC16C662
O XXXXXXXXXX O -20/L
XXXXXXXXXX
AABBCDE AABBCDE
44-Lead TQFP Example
N e\
MMMMMMMM PIC16C662
XXXXXXXXXX -20/TQ
XXXXXXXXXX
o AABBCDE o AABBCDE

Legend: MM...MMicrochip part number information
XX...X  Customer specific information*

AA Year code (last 2 digits of calendar year)

BB Week code (week of January 1 is week ‘01’)

C Facility code of the plant at which wafer is manufactured
C = Chandler, Arizona, U.S.A.

D Mask revision number

E Assembly code of the plant or country of origin in which

part was assembled

Note:In the event the full Microchip part number cannot be marked on one line, it will be carried over to the next
line thus limiting the number of available characters for customer specific information.

*Standard OTP marking consists of Microchip part number, year code, week code, facility code, mask rev#, and
assembly code. For OTP marking beyond this, certain price adders apply. Please check with your Microchip
Sales Office. For QTP devices, any special marking adders are included in QTP price.
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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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1SO 9001 / QS-9000
REGISTERED FIRM

The Netherlands
Accredited by the RvA

Trademarks

The Microchip name and logo, the Microchip logo, FilterLab,
KEELOQ, microlD, MPLAB, PIC, PICmicro, PICMASTER,
PICSTART, PRO MATE, SEEVAL and The Embedded Control
Solutions Company are registered trademarks of Microchip Tech-
nology Incorporated in the U.S.A. and other countries.

dsPIC, ECONOMONITOR, FanSense, FlexROM, fuzzyLAB,
In-Circuit Serial Programming, ICSP, ICEPIC, microPort,
Migratable Memory, MPASM, MPLIB, MPLINK, MPSIM,
MXDEYV, PICC, PICDEM, PICDEM.net, rfPIC, Select Mode
and Total Endurance are trademarks of Microchip Technology
Incorporated in the U.S.A.

Serialized Quick Turn Programming (SQTP) is a service mark
of Microchip Technology Incorporated in the U.S.A.

All other trademarks mentioned herein are property of their
respective companies.

© 2002, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.

fé Printed on recycled paper.

Microchip received QS-9000 quality system
certification for its worldwide headquarters,
design and wafer fabrication facilities in
Chandler and Tempe, Arizonain July 1999. The
Company'’s quality system processes and
procedures are QS-9000 compliant for its
PICmicro® 8-bit MCUs, KEELOQ® code hopping
devices, Serial EEPROMs and microperipheral
products. In addition, Microchip’s quality
system for the design and manufacture of
development systems is ISO 9001 certified.
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