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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
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FIGURE 4-2:

PIC16C642/662 PROGRAM
MEMORY MAP AND STACK
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PIC16C64X & PIC16C66X

FIGURE 5-4: BLOCK DIAGRAM OF RA4 PIN
Data Comparator Mode = 110
bus D Q
WR Comparator Output {>o
Port | § ckdl @ — >
Data Latch
D Q *%
WR >_| N RA4 Pin
&_t cK_ O
TRIS Latch Vss
: Schmitt Trigger
RD TRIS Input Buffer
| Q D

BED e

RD PORT {>O

"~ TMRO Clock Input

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.
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PIC16C64X & PIC16C66X

FIGURE 5-10: PORTE BLOCK DIAGRAM (IN I/O PORT MODE)

Data Bus b a ™S ;ZI
1/0 pin
WR PORT C}Z\_ﬁ
Data Latch
D Q
Schmitt
WR TRIS CIZ\—Q Trigger
$7 input
TRIS Latch buffer
-
RD TRIS
/I Q D
EN
RD PORT

I

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

TABLE 5-9: PORTE FUNCTIONS
Name Bit# Buffer Type Function
REO/RD bit0 sT/TTL® Input/output port pin or read control input in parallel slave port mode:
RD
1= Not aread operation
0 = Read operation. Reads PORTD register (if chip selected)
RE1/WR bitl sT/TTL® Input/output port pin or write control input in parallel slave port mode:
WR
1 = Not a write operation
0 = Write operation. Writes PORTD register (if chip selected)
RE2/CS bit2 sT/TTL® Input/output port pin or chip select control input in parallel slave port
mode:
Cs
1 = Device is not selected
0 = Device is selected

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

TABLE 5-10: SUMMARY OF REGISTERS ASSOCIATED WITH PORTE

Value on: Value on all

Address |Name Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets

BOR
0%h PORTE — — — — — RE2 RE1 REO ---- =XXX | ---- -uuu
89h TRISE IBF | OBF | IBOV | PSPMODE | — | TRISE2 | TRISE1 | TRISEO | 0000 -111 | 0000 -111

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

6.3 Prescaler

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

FIGURE 6-6:

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

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

BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER

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

- IMUX

~+—— PS2:PS0O

N —p
©
o
S

T P

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

7.0 COMPARATOR MODULE The CMCON register, shown in Figure 7-1, controls the

comparator input and output multiplexers. A block

The comparator module contains two analog diagram of the comparator is shown in Figure 7-2.

comparators. The inputs to the comparators are
multiplexed with pins RAO through RA4. The on-chip
Voltage Reference (Section 8.0) can also be an input to
the comparators.

FIGURE 7-1: CMCON REGISTER (ADDRESS 1Fh)

R-0 RO U0 U0 RWO RWO RWO RWO
|coout [ciout| — | — | cs | ecm2 | cwma CMO | |R =Readable bit
bit7 bit0 W =Writable bit
U =Unimplemented bit, read
as ‘0’

- n =Value at POR reset

bit 7. C20UT: Comparator 2 output
1=C2ViN+>C2ViNn—
0=C2VIN+ <C2 VIN—

bit 6: C1OUT: Comparator 1 output
1=C1lVnN+>ClVin—
0=ClVIN+<ClVIN-

bit 5-4: Unimplemented: Read as '0'
bit 3: CIS: Comparator Input Switch

When CM2:CMO0: = 001:
Then:

1 = C1 ViNn— connects to RA3
0 = C1 ViIN— connects to RAO

When CM2:CMO0 = 010:

Then:

1 = C1 ViN— connects to RA3
C2 Vin— connects to RA2

0 = C1 ViIN— connects to RAO
C2 VIN— connects to RAL

bit 2-0: CM2:CMO0: Comparator mode
Figure 7-2 shows the comparator modes and CM2:CMO bit settings.

0 1996 Microchip Technology Inc. Prelimi nary DS30559A-page 47
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PIC16C64X & PIC16C66X

9.2 Oscillator Configurations

9.2.1 OSCILLATOR TYPES

The PIC16CXXX can be operated in four different
oscillator modes. The wuser can program two
configuration bits (FOSC1 and FOSCO) to select one of
these four modes:

 LP Low Power Crystal
e XT Crystal/Resonator
e HS High Speed Crystal/Resonator
* RC Resistor/Capacitor

9.2.2 CRYSTAL OSCILLATOR / CERAMIC
RESONATORS

In XT, LP or HS modes a crystal or ceramic resonator
is connected to the OSC1 and OSC2 pins to establish
oscillation (Figure 9-2). The PIC16CXXX oscillator
design requires the use of a parallel cut crystal. Use of
a series cut crystal may give a frequency out of the
crystal manufacturers specifications. When in XT, LP or
HS modes, the device can have an external clock
source to drive the OSC1 pin (Figure 9-3).

FIGURE 9-2: CRYSTAL OPERATION
(OR CERAMIC RESONATOR)
(HS, XT OR LP OSC
CONFIGURATION)

| OSC1 {>0
e .
C1 l To internal logic

[ XTAL

SLEEP

= 0sC2
-—

c2 see Note

PIC16CXXX

See Table 9-1 or Table 9-2 for recommended val-
ues of C1 and C2.

Note: A series resistor may be required for
AT strip cut crystals.

FIGURE 9-3: EXTERNAL CLOCK INPUT
OPERATION (HS, XT OR LP
OSC CONFIGURATION)

clock from
ext. system > O Osc1

Open<+— OSC2

PIC16CXXX

TABLE 9-1: CAPACITOR SELECTION
FOR CERAMIC RESONATORS
(PRELIMINARY)

Ranges tested:
Mode Freq 0OscC1

XT 455 kHz 22 - 100 pF

2.0 MHz 15 - 68 pF
4.0 MHz 15 - 68 pF
HS 8.0 MHz 10 - 68 pF
16.0 MHz 10- 22 pF

Note: Recommended values of C1 and C2 are identical
to the ranges tested table.
Higher capacitance increases the stability of the
oscillator but also increases the start-up time.
These values are for design guidance only. Since
each resonator has its own characteristics, the
user should consult the resonator manufacturer for
appropriate values of external components.

Resonators used:

455 kHz Panasonic EFO-A455K04B |+0.3%
2.0 MHz | Murata Erie CSA2.00MG +0.5%
4.0 MHz | Murata Erie CSA4.00MG +0.5%
8.0 MHz | Murata Erie CSA8.00MT +0.5%
16.0 MHz | Murata Erie CSA16.00MX +0.5%

All resonators used did not have built-in capacitors.

TABLE 9-2: CAPACITOR SELECTION
FOR CRYSTAL OSCILLATOR
(PRELIMINARY)

Mode Freq 0oscC1 osc2
LP 32kHz | 68-100pF | 68-100 pF

200kHz | 15-30pF | 15-30pF

XT 100 kHz 68 - 150 pF | 150 - 200 pF

2 MHz 15-30pF | 15-30pF

4 MHz 15-30 pF | 15-30pF

HS 8 MHz 15-30 pF | 15-30pF
10MHz | 15-30pF | 15-30pF

20MHz | 15-30pF | 15-30pF

Higher capacitance increases the stability of the
oscillator but also increases the start-up time.
These values are for design guidance only. Rs may
be required in HS mode as well as XT mode to
avoid overdriving crystals with low drive level spec-
ification. Since each crystal has its own
characteristics, the user should consult the crystal
manufacturer for appropriate values of external
components.

Crystals used:

32.768 kHz | Epson C-001R32.768K-A |+ 20 PPM
100 kHz Epson C-2 100.00 KC-P + 20 PPM
200 kHz STD XTL 200.000 kHz + 20 PPM
2.0 MHz ECS ECS-20-S-2 + 50 PPM
4.0 MHz ECS ECS-40-S-4 + 50 PPM
10.0 MHz ECS ECS-100-S-4 + 50 PPM
20.0 MHz ECS ECS-200-S-4 + 50 PPM

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

TABLE 9-6: INITIALIZATION CONDITION FOR REGISTERS

Poweronrose VLR Resebuing: ke up o SLECP
Register Address S;ﬁgné?r%trieesgt - SLEEP or ) interruiot

WDT Reset -WDT time-out

w - XXXX XXXX uuuu uuuu uuuu uuuu
INDF 00h - -
TMRO 01lh XXXX XXXX uuuu uuuu uuuu uuuu
PCL 02h 0000 0000 0000 0000 pc + 1(2
STATUS 03h 0001 1xxx 000g quuu(® uuug quuu(®
FSR 04h XXXX XXXX uuuu uuuu uuuu uuuu
PORTA 05h --xx 0000 --xu 0000 --uu uuuu
PORTB 06h XXXX XXXX uuuu uuuu uuuu uuuu
PORTC 07h XXXX XXXX uuuu uuuu uuuu uuuu
PORTD® 08h XXXX XXXX uuuu uuuu uuuu uuuu
PORTE® 09h ---- - XXX ---- -uuu ---- -uuu
CMCON 1Fh 00-- 0000 00-- 0000 uu-- uuuu
PCLATH 0Ah ---0 0000 ---0 0000 ---Uu uuuu
INTCON 0Bh 0000 000x 0000 000u uuuu uuuu(D
PIR1 0Ch 00-- ---- 00-- ---- UU-- ---- (1)
OPTION 81h 1111 1111 1111 1111 uuuu uuuu
TRISA 85h --11 1111 --11 1111 --uu uuuu
TRISB 86h 1111 1111 1111 1111 uuuu uuuu
TRISC 87h 1111 1111 1111 1111 uuuu uuuu
TRISD®W 88h 1111 1111 1111 1111 uuuu uuuu
TRISE® 89h 0000 -111 0000 -111 uuuu - uuu
PIE1 8Ch 00-- ---- 00-- ---- uu-- ----
PCON 8Eh u--- -qqq u--- -uuu u--- -uuu
VRCON 9Fh 000- 0000 000- 0000 uuu- uuuu
Legend: U = unchanged, X = unknown, - = unimplemented bit, reads as ‘0’,q = value depends on condition.

Note 1: One or more bits in INTCON and/or PIR1 will be affected (to cause wake-up).

2: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt

vector (0004h).
3: See Table 9-5 for reset value for specific condition.
4: These registers are associated with the Parallel Slave Port and are not implemented on the PIC16C641/642.
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PIC16C64X & PIC16C66X

FIGURE 9-9: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 1
VDD —:/
MCLR o
INTERNAL POR ﬂ

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

TPWRT

1<—TOSF—

FIGURE 9-10: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 2

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

/

TPWRT

FIGURE 9-11: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD)

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

/

TPWRF !
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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

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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Timing Diagrams and Specifications

FIGURE 12-2: EXTERNAL CLOCK TIMING

. Q4 . Q1 : Q2 : Q3 . Q4 . Q1 .
osci ' ' ' ' )
CLKOUT

N
TABLE 12-4: EXTERNAL CLOCK TIMING REQUIREMENTS /> \L\
Pilr:m Sym Characteristic Min Typt Max | Units nditiohs
Fosc |External CLKIN Frequency® | DC — 4
DC — HZ osc mode
DC — 200 }H\z LP osc mode
Oscillator Frequency @ DC — Wr:} RC osc mode, VDD = 5.0V
0.1 £ & XT osc mode
4 2 MHz |HS osc mode
5 - \mo kHz |LP osc mode
1 Tosc |External CLKIN Period® 50 — ns |XTand RC osc mode
/Kx — |ns HS osc mode
& — |us LP osc mode
Oscillator Period® 25\(‘}\ — — ns RC osc mode
0 — 10,000 |ns XT osc mode
— 250 |ns HS osc mode
5 — — us LP osc mode
2 Tcy Instructio/n/Cy@e Tim\e@ 200 — DC |ns Tcy = Fosc/4
3* TosL, |Extern Cié?/ln SC1) 100 — — ns XT osc mode
TosH |High O?gw\i e 25 — — |ps  |LP osc mode
N\ 15 — — |ns_ |HS osc mode
4* TosR %g}aal ckMOSCl) — — 25 ns XT osc mode
TosF \Risg orFall Tyme — — 50 |ns |LP osc mode
— — 15 ns HS osc mode

Note 1: Instr
based

ral eter§@r>e characterized but not tested.

tiop cycle period (TcY) equals four times the input oscillator time-base period. All specified values are

characterization data for that particular oscillator type under standard operating conditions with
the device executing code. Exceeding these specified limits may result in an unstable oscillator operation
and/or higher than expected current consumption. All devices are tested to operate at “min.” values with an
external clock applied to the OSC1 pin.
When an external clock input is used, the “Max.” cycle time limit is “DC” (no clock) for all devices.
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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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PIC16C9XX Family Of Devices
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INDEX

A

ADDLW Instruction
ADDWEF Instruction
ANDLW Instruction
ANDWEF Instruction

Architectural OVEIVIEW ...........cccooeveeeeiiieeee e 9
ASSEMDIET ... 88
B

BCF Instruction
Bit Manipulation ...
Block Diagrams
Comparator Analog Input Mode
Comparator 1/0O Operating Modes

Comparator QULPUL ......ccceverieieire e
Crystal Operation .
External Brown-out Protection 1 ............c.c.ccc....... 65
External Brown-out Protection 2 ............c.ccccc..... 65
External Clock Input Operation ............c.ccccoeuenee. 57
External Parallel Cystal Oscillator ....................... 58

External Power-on Reset Circuit
External Series Crystal Oscillator
In-circuit Serial Programming ..........cc.cccovvvveeeee.
Interrupt LOQIC ...ooovieiiiiiciee
On-chip Reset Circuit
Parallel Slave Port, PORTD-PORTE ...
PICLBCHBAL ...t
PICLBCBA2 ...t
PIC16C661 ....
PIC16CB62 .......cooevrvvereriiicirinieiinns
PORTC (In I/O Port Mode)
PORTD (In I/O Port Mode)
PORTE (In I/O Port Mode)

RA1:RAO pins .29
RA3 PIN oot 30
RAZ PIN Lo 31
RB3:RBO PINS ..o 32
RB7:RB4 PINS ..ot 32
RC Oscillator .
Single Comparator ...........coceeeerenirnnseeeeeens
TIMEIO e

TimerO/WDT Prescaler
Voltage Reference ..o
Voltage Reference Output Buffer
Watchdog TiMer .......ccccovvveiiiciiceecee e
Brown-out Reset (BOR) ......ccccovvreeininnriecieeeenes
BSF Instruction ....................
BTFSC Instruction ....
BTFSS INStrUCHON ....c.ooiiiiciieicc e

C

C Compiler (MPLAB-C) ....ccoooiiiiieeeree e 89
CALL INSrUCHION ..ot 78
Clocking Scheme/Instruction Cycle ............c.cccceneee. 15
CLRF Instruction
CLRW INSEIUCLION oo 78
CLRWDT INSLrUCLION ......coveviceeeceeeeececeececeeee e 79
CMCON REQISEEN ... 47

Code Examples
Changing Prescaler (TO to WDT)
Changing Prescaler (WDT to TO)
Indirect Addressing .........ccccccevvveunne.
Initializing Comparator Module ....... .
Initializing PORTA ..o
Initializing PORTC ..o
Read-Modify-Write Instructions on an 1/O Port . 38
Saving the STATUS and W Registers in RAM . 68
Voltage Reference Configuration ........................ 54

Code ProteCtion ..........cceeviiriririnrseeerennesseeee e

COMF INSEIUCHION ..

Comparator Configuration .

Comparator INErrUPL .........ccoviiirerccesese e

Comparator Module ..o

Comparator Operation ....

Comparator Reference ....

Configuration BItS ..........ccoccoeviiiiiiiinicne .
Configuring the Voltage Reference ..............ccccocoeene. 54
D

Data Memory Organization ..........cc.cccocovveeecencrnnenns 18
DECF INStrUCHION ...cvvicviciccecece e
DECFSZ Instruction .
Development SUPPOIT .........ovoveereiereeseeeeeee e 87
Development TOOIS .....ccccocvevvieiiciccec e 87

Device Drawings
28-Lead Ceramic CERDIP Dual In-line with Win-

dow (300 Mil)) .oeeeeiieiieceeeeee 107
28-Lead Ceramic Dual In-Line with Window (JW) -

(300 MIl) e 107
28-Lead Plastic Small Outline (SO) - Wide, 300 mil

BOAY ..o 106
28-Lead Skinny Plastic Dual In-Line (SP) -

300 Ml oo 105
40-Lead Ceramic Dual In-Line with Window

(IW) - (600 Mil) oo 108
40-Lead Plastic Dual In-Line (P) - 600 mil ....... 109
44-Lead Plastic Leaded Chip Carrier (L) -

SQUANE oot 110

44-Lead Plastic Quad Flatpack (PQ) - 10x10x2
mm Body 1.6/0.15 mm Lead Form ... 111

F

Family of Devices
PIC14XXX
PIC16C5X
PIC16C64X
PIC16C66X
PIC16C6X
PIC16C7X
PIC16C8X
PIC16C9XX ....
PICLBCXXX oottt
PICL7CXX oottt

Fuzzy Logic Dev. System (fuzzyTECHO-MP) .... 87, 89

G

General Purpose Register File .........cccocoovvicicnne. 18
GOTO Instruction
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PORTE REQISLEN .....cueieiiiciiiieeee e 36
Ports
Parallel Slave Port
PORTA ..o
PORTB ..ottt
PORTC oo
PORTD ..ottt
PORTE ..ottt
Power Control/Status Register (PCON) ..................... 61
Power-down Mode (SLEEP) ........cccccooevvveiiviicicicee, 70
Power-on Reset (POR) ..o 60
Power-up Timer (PWRT) ..o 60
PrescCaler ... 44
PRO MATE" Universal Programmer .........cccccccoeeveee. 87
Program Memory Organization ...............ccccecevvrvenennen. 17
PSPMODE DIt ..cooviiicecies e 35, 36
Q
Quick-Turnaround-Production (QTP) Devices ............ 7
R
RAZ PIN s
RC Oscillator
Reset ..o
RETFIE INSrUCLON .....ococviieiicccece e 82
RETLW INStrUCtion ........ccoooiiiiiiicicieceee e 82
RETURN INSLrUCtioN ......cocoooiiiiiieireeeeee e 83
RLF INSEIUCHION ..ot 83
RRF INSIUCON ..o 83
S
Serialized Quick-Turnaround-Production (SQTP)
DEVICES ..o 7
SFR e 74
SFR As Source/Destination .............ccccceeeeernnnnennnens 74
SLEEP INStrUCtioN .......ccooiiiiiiiii e 83
Software Simulator (MPLAB-SIM) .........ccccoeiinininne. 89
Special Features of the CPU ...........cccooiiiiiiinice. 55
Special Function Registers ..........cccovvvrecrnene. 19,74
STACK oo 27
STATUS REGISLEN ..o 21
SUBLW INStruCtion .........ccccovieiiiiicenceeeceeeeeee 84
SUBWEF INSErUCtioN .......cccoiiiiiiieiceseeeceee e 84
SWAPF INSrUCHON ..o 85
Switching Prescalers .........c.ccooveeviieeevieviiceceeeee 45
T
Timer Modules
Timer0
Block Diagram ...........cccceeveeivveiniieeiecsieens 41
Counter Mode ........cccooveeeiveienieeeesee e 41
External ClocK ... 43
INEEITUPL .o 41
Prescaler ... 44
SECHON e 41
Timer Mode ... 41
Timing Diagram .......ccoovveeennnnieeeeeenns 41
TMRO regiSter ..o 41
Timing Diagrams and Specifications ............c.cccccc..... 98
TMRO INLEITUPL .o 67
TRIS INSIrUCON ..o 85

TRISA s 29
TRISB ..o 32
TRISC Register .... .. 34
TRISD Register ... ...35
TRISE REQISTEN ....viniiiieeee e 36
Vv

Voltage Reference Module .........c.cccooovievicecccnienenn, 53
VRCON REGISIEN ..o 53
w

Watchdog Timer (WDT) ..o 69
X

XORLW INSLIUCHION ..ot 85
XORWE INSEIUCHON ....ocvviiiiiicicieiernecceiceeee e 85
LIST OF EXAMPLES
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NOTES:
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PIC16C64X & PIC16C66X PRODUCT IDENTIFICATION SYSTEM

PART NO. -XX X /XX XXX

—l__lPattern:

Package:

Temperature
Range:

Frequency
Range:

Device

Special Requirements

SO
L
P
TQ
SP
w

E

04
10
20

SOIC

PLCC

PDIP

TQFP

Skinny DIP
Windowed DIP

0°C to +70°C
-40°C to +85°C
-40°C to +125°C
4 MHz

10MHz
20 MHz

Examples

a)

b)

©)

PIC16C662-04/P
Commercial Temp.,
PDIP Package, 4 MHz,
normal VDD limits
PIC16C662-041/SO
Industrial Temp., SOIC
package,4 MHz, normal
VDD limits
PIC16C662-04E/P
Automotive Temp.,
PDIP package, 4 MHz,
normal VDD limits

Please contact your local sales office for exact ordering procedures.

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

Sales and Support

Products supported by a preliminary Data Sheet may possibly have an errata sheet describing minor operational differences and
recommended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:
1. Your local Microchip sales office (see below)
2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277
3. The Microchip’s Bulletin Board, via your local CompuServe number (CompuServe membership NOT required).
Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.
For latest version information and upgrade kits for Microchip Development Tools, please call 1-800-755-2345 or 1-602-786-7302.
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