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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
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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
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Data Latch
Data bus r—
D Q —X
WR Port 110
——t CKL_ pin®
D
Q TTL 7
Input
WR TRIS _& Buffer
RD TRIS
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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>).
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PIC16C64X & PIC16C66X

5.5 PORTE and TRISE Regqister
(PIC16C661 and PIC16C662 only)

PORTE has three pins REO/RD, RE1/WR, and RE2/
CS, which are individually configurable as inputs or
outputs. These pins have Schmitt Trigger input buffers.

I/O PORTE becomes control inputs for the micropro-
cessor port when bit PSPMODE (TRISE<4>) is set. In
this mode, the user must make sure that the
TRISE<2:0> bits are set (pins are configured as digital
inputs). In this mode the input buffers are TTL.

FIGURE 5-9: TRISE REGISTER (ADDRESS 89h)

Figure 5-9 shows the TRISE register, which also con-
trols the parallel slave port operation.

bit 7: IBF: Input Buffer Full Status bit

0 = No word has been received
bit 6: OBF: Output Buffer Full Status bit

0 = The output buffer has been read

0 = No overflow occurred

1 = Parallel slave port mode
0 = General purpose /0 mode

bit 3: Unimplemented: Read as '0’
bit 2:  TRISE2: Direction control bit for pin RE2/CS

1 = Input
0 = Output

1 = Input
0 = Output
bit 0: TRISEO: Direction control bit for pin REO/RD
1 = Input
0 = Output

bit 4: PSPMODE: Parallel Slave Port Mode Select bit

bit 1:  TRISE1: Direction control bit for pin RELJ/WR

1 = The output buffer still holds a previously written word

R-0 R0 RMW-0  RMW-0 U-0 RW-1  RMW-1  RMW-1
| BF | oBrF | 1Bov |psPmobE] — | TRISE2 | TRISE1 | TRISEO | [R = Readable bit
bit7 pito |W = Writable bit

1 = Aword has been received and waiting to be read by the CPU

bit 5:  IBOV: Input Buffer Overflow Detect bit (in microprocessor mode)
1 = Awrite occurred when a previously input word has not been read (must be cleared in software)

U = Unimplemented bit,
read as ‘0’
-n = Value at POR reset
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FIGURE 5-10: PORTE BLOCK DIAGRAM (IN I/O PORT MODE)

Data Bus b a ™S ;ZI
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WR PORT C}Z\_ﬁ
Data Latch
D Q
Schmitt
WR TRIS CIZ\—Q Trigger
$7 input
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-
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.

0 1996 Microchip Technology Inc.
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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.

0 1996 Microchip Technology Inc.
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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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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

9.1 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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9.5 Interrupts

The PIC16C641 and PIC16C642 have four sources of
interrupt, while the PIC16C661 and PIC16C662 have
five sources:

e External interrupt RBO/INT

* TMRO overflow interrupt

* PORTB change interrupts (pins RB7:RB4)

» Comparator interrupt

» Parallel Slave Port interrupt (PIC16C661/662)

The interrupt control register, (INTCON), records
individual core interrupt requests in flag bits. It also has
various individual enable bits and the global interrupt
enable bit.

The global interrupt enable bit, GIE (INTCON<7>)
enables (if set) all un-masked interrupts or disables (if
cleared) all interrupts. Individual interrupts can be
disabled through their corresponding enable bits in
INTCON register. GIE is cleared on reset.

The “return from interrupt” instruction, RETFI E, exits
the interrupt routine as well as sets the GIE bit, which
allows any pending interrupt to execute.

Those interrupts associated with the “core” have their
flag and enable bits in the INTCON register. The core
interrupts are: RBO/INT pin interrupt, the RB port
change interrupt, and the TMRO overflow interrupt. The
INTCON register also contains the Peripheral Interrupt
Enable bit, PEIE. Bit PEIE will enable/mask the periph-
eral interrupts (CM and PSP) from vectoring when bit
PEIE is set/cleared.

When an interrupt is responded to, the GIE is cleared
to disable any further interrupt, the return address is
pushed into the stack and the PC is loaded with 0004h.
Once in the interrupt service routine the source(s) of
the interrupt can be determined by polling the interrupt
flag bits. The interrupt flag bit(s) must be cleared in
software before re-enabling interrupts to avoid recur-
sive interrupts.

For external interrupt events, such as the RBO/INT or
Port RB change interrupt, the interrupt latency will be
three or four instruction cycles. The exact latency
depends when the interrupt event occurs (Figure 9-16).
The latency is the same for one or two cycle
instructions. Once in the interrupt service routine the
source(s) of the interrupt can be determined by polling
the interrupt flag bits. The interrupt flag bit(s) must be
cleared in software before re-enabling interrupts to
avoid multiple interrupt requests. Individual interrupt
flag bits are set regardless of the status of their
corresponding mask bit or the GIE bit.

Note 1: Individual interrupt flag bits are set regard-
less of the status of their corresponding
mask bit or the GIE bit.

Note 2: When an instruction that clears the GIE bit
is executed, any interrupts that were
pending for execution in the next cycle are
ignored. The CPU will execute a NOP in
the cycle immediately following the
instruction which clears the GIE bit. The
interrupts which were ignored are still
pending to be serviced when the GIE bit is

Flag bits PSPIF and CMIF are contained in special setiapal:
function register PIR1. The corresponding interrupt
enable bits (PSPIE and CMIE) are contained in special
function register PIEL.
FIGURE 9-15: INTERRUPT LOGIC
Wake-up
TOIF — — (If in SLEEP mode)
TOIE —
INTF —
INTE — I ——
Interrupt
to CPU
RBIE —
GIE

CMIF —
CMIE — PEIE —

PSPIF®D —
PSPIE® —

Note 1: The Parallel Slave Port is implemented on the PIC16C661 and PIC16C662 only.
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PIC16C64X & PIC16C66X

TABLE 10-2:  INSTRUCTION SET
Mnemonic, Description Cycles 14-Bit Opcode Status Notes
Operands MSb LSb Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f,d | Add W and f 1 00 0111 dfff ffff |C,DC,Z 1,2
ANDWF f,d | AND W with f 1 00 0101 dfff ffff|Z 1,2
CLRF f Clear f 1 00 0001 Ifff ffff |Z 2
CLRW - Clear W 1 00 0001 0000 0011|Z
COMF f,d | Complement f 1 00 1001 dfff ffff |Z 1,2
DECF f,d | Decrement f 1 00 0011 dfff ffff |Z 1,2
DECFSz f,d | Decrement f, Skip if 0 1(2) |00 1011 dfff ffff 1,2,3
INCF f,d | Increment f 1 00 1010 dfff ffff |Z 1,2
INCFSZ f,d | Increment f, Skip if O 1(2) |00 1111 dfff ffff 12,3
IORWF f,d | Inclusive OR W with f 1 00 0100 dfff ffff|Z 1,2
MOVF f,d | Move f 1 00 1000 dfff ffff |z 1,2
MOVWF f Move W to f 1 00 0000 |fff ffff
NOP - No Operation 1 00 0000 0Oxx0 0000
RLF f,d | Rotate Left f through Carry 1 00 1101 dfff ffff|C 1,2
RRF f,d | Rotate Right f through Carry 1 00 1100 dfff ffff |C 1,2
SUBWF f,d | Subtract W from f 1 00 0010 dfff ffff |C,DC,Z 1,2
SWAPF f,d | Swap nibbles in f 1 00 1110 dfff ffff 1,2
XORWF f,d | Exclusive OR W with f 1 00 0110 dfff ffff |Z 1,2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b | Bit Clear f 1 01 00bb bfff ffff 1,2
BSF f,b | BitSetf 1 01 01lbb bfff ffff 1,2
BTFSC f,b | Bit Test f, Skip if Clear 1(2) |01 10bb bfff ffff 3
BTFSS f,b | Bit Test f, Skip if Set 1(2) |01 11bb bfff ffff 3
LITERAL AND CONTROL OPERATIONS
ADDLW k Add literal and W 1 11 111x kkkk kkkk | C,DC,Z
ANDLW k AND literal with W 1 11 1001 kkkk kkkk | Z
CALL k Call subroutine 2 10 Okkk kkkk kkkk
CLRWDT - Clear Watchdog Timer 1 00 0000 0110 0100| TO,PD
GOTO k Go to address 2 10 1kkk kkkk kkkk
IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk| z
MOVLW k Move literal to W 1 11 00xx kkkk kkkk
RETFIE - Return from interrupt 2 00 0000 0000 1001
RETLW k Return with literal in W 2 11 01xx kkkk kkkk
RETURN Return from Subroutine 2 00 0000 0000 1000
SLEEP - Go into standby mode 1 00 0000 0110 0011| TO,PD
SUBLW k Subtract W from literal 1 11 110x kkkk kkkk | C,DC,Z
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk| z
Note 1: When an I/O register is modified as a function of itself ( e.g., MOVF PORTB, 1), the value used will be that value present

on the pins themselves. For example, if the data latch is '1' for a pin configured as input and is driven low by an external

device, the data will be written back with a '0".

2: If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be cleared if assigned
to the TimerO Module.
3: If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second cycle is
executed as a NOP.

0 1996 Microchip Technology Inc.
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SUBLW Subtract W from Literal
Syntax: [labell] SUBLW k
Operands: 0<k<255
Operation: k-(W) - (W)
Status C,DC, 7z
Affected:
Encoding: | 11 | 110x | Kkkk | kkkk |
Description: The W register is subtracted (2's com-
plement method) from the eight bit literal
'k'. The result is placed in the W register.
Words: 1
Cycles: 1
Example 1: SUBLW  0x02
Before Instruction
W = 1
c = 2
After Instruction
W = 1
C = 1;resultis positive
Example 2: Before Instruction
w = 2
c = 2
After Instruction
w = 0
C = 1, resultis zero
Example 3: Before Instruction

w
C

After Instruction

W
C
tive

OxFF
0; result is nega-

SUBWF Subtract W from f
Syntax: [ label] SUBWF fd
Operands: 0<f<127
d 0[0,1]
Operation: ) - (W) - (dest)
Status C,DC, 7z
Affected:
Encoding: | oo | oow0 | dfff | fiff |
Description: Subtract (2's complement method) W reg-
ister from register 'f'. If 'd" is O the result is
stored in the W register. If 'd' is 1 the
result is stored back in register 'f'.
Words: 1
Cycles: 1
Example 1: SUBWF REGL, 1
Before Instruction
REG1 = 3
W = 2
C = ?
After Instruction
REG1 = 1
W = 2
C = 1, resultis positive
Example 2: Before Instruction
REG1 = 2
W = 2
C = ?
After Instruction
REG1 = 0
W = 2
C = 1;resultis zero
Example 3: Before Instruction
REG1 = 1
W = 2
c = 2
After Instruction
REG1 = OxFF
W = 2
C =  0; result is negative
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FIGURE 12-6: TIMERO CLOCK TIMING

RAAITOCKI 1 TX% j:é

|
40 —! - 41 -

I
| |
| |
I | I
! |
I~ 42 VI I
I
I
TMRO '
I
: |
TABLE 12-7: TIMERO CLOCK REQUIREMENTS <
A
Pilr:m Sym Characteristic Mix@ 1§\Q’r<@ Units Conditions
40* | TtOH | TOCKI High Pulse Width |No Prescaler 0BTey+20. N\ — | ns
With Prescaler 72 — ns
41* | TtOL | TOCKI Low Pulse Width |No Prescaler < 05Tox+20 | — | — | ns
With Presga(fe\r\ \LO — | = ns
42* | TtOP | TOCKI Period Y 40 — | — ns |N = prescale
value (1, 2, 4, ...,
256)

* These parameters are characteriz t nokte \ed\)
Tt Datain “Typ” column is at 5.0V, 25°C s othernyjse stated. These parameters are for design guidance only
and are not tested.

N
&7
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13.0 DEVICE CHARACTERIZATION
INFORMATION

NOT AVAILABLE AT THIS TIME.
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Package Type: 28-Lead Ceramic Side Brazed Dual In-Line with Window (JW) (300 mil)

- D -
st )
Base 5 [ [ | (]
Plag‘:{
Seatiﬁ;
Plane
BL :
—|i|—PB ;
- D1 -
Package Group: Ceramic Side Brazed Dual In-Line (CER)
Millimeters Inches
Symbol
Min Max Notes Min Max Notes
a 0° 10° 0° 10°
A 3.937 5.030 0.155 0.198
Al 1.016 1.524 0.040 0.060
A2 2.921 3.506 0.115 0.138
A3 1.930 2.388 0.076 0.094
B 0.406 0.508 0.016 0.020
Bl 1.219 1.321 Typical 0.048 0.052
C 0.228 0.305 Typical 0.009 0.012
D 35.204 35.916 1.386 1.414
D1 32.893 33.147 BSC 1.295 1.305
E 7.620 8.128 0.300 0.320
El 7.366 7.620 0.290 0.300
el 2.413 2.667 Typical 0.095 0.105
eA 7.366 7.874 BSC 0.290 0.310
eB 7.594 8.179 0.299 0.322
L 3.302 4.064 0.130 0.160
S 1.143 1.397 0.045 0.055
S1 0.533 0.737 0.021 0.029

0 1996 Microchip Technology Inc.

Preliminary

DS30559A-page 107



PIC16C64X & PIC16C66X

Package Type: 44-Lead Thin Plastic Quad Flatpack (PT/TQ) - 10x10x1 mm Body 1.0/0.10 mm Lead Form

DL
D
f~— D/2
PinNo. 1
Indicator—
Area | \ HHHHAHHAHAHHAHAHARA
E1 —E
¢ =
J_ E/2
_
8 Places A
_[j1113° _
: ‘ / e \\* 0° min.
N N , D\ N ‘-/* T /
K etail B A2
PR - ’] 0.25
‘ b - - 0.08” |
! +_with Lead Finish Al R min. 0-7° |
:o.g’g/o.z \J] 0.09/0.16 0.20 Min->| |« L Gauge Plane
B . |‘ﬁ’| 3 ,! 1.00 ref.
Tttt - Base Metal DETAIL B
Package Group: Plastic TQFP
Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 7° 0° 7°
A — 1.200 — 0.047
Al 0.050 0.150 0.002 0.006
A2 0.950 1.050 0.037 0.041
b 0.300 0.450 0.012 0.018
bl 0.300 0.400 0.012 0.016
D 12.0 12.0 BSC 0.472 0.0472 BSC
D1 10.0 10.0 BSC 0.394 0.394 BSC
E 12.0 12.0 BSC 0.472 0.472 BSC
El 10.0 10.0 BSC 0.394 0.394 BSC
e 0.8 0.8 BSC 0.031 0.031 BSC
L 0.450 0.750 0.018 0.030
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PIC16C64X & PIC16C66X

APPENDIX A: ENHANCEMENTS APPENDIX B: COMPATIBILITY

The following are the list of enhancements over the To convert code written for PIC16C5X to PIC16CXX,

PIC16C5X microcontroller family:

1.

©

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

Instruction word length is increased to 14 bits.
This allows larger page sizes both in program
memory (4K now as opposed to 512 before) and
register file (up to 176 bytes now versus 32 bytes
before).

A PC high latch register (PCLATH) is added to
handle program memory paging. PA2, PA1, PAO
bits are removed from STATUS register.

Data memory paging is slightly redefined.
STATUS register is modified.

Four new instructions have been added:
RETURN, RETFI E, ADDLW and SUBLW

Two instructions TRI'S and OPTI ON are being
phased out although they are kept for
compatibility with PIC16C5X.

CPTION and TR'S registers are made
addressable.

Interrupt capability is added. Interrupt vector is
at 0004h.

Stack size is increased to 8 deep.

Reset vector is changed to 0000h.

Reset of all registers is revisited. Six different
reset (and wake-up) types are recognized.
Registers are reset differently.

Wake up from SLEEP through interrupt is
added.

Two separate timers, Oscillator Start-up Timer
(OST) and Power-up Timer (PWRT) are
included for more reliable power-up. These
timers can be invoked selectively to avoid
unnecessary delays on power-up and wake-up.
PORTB has weak pull-ups and interrupt on
change feature.

TimerO0 clock input, TOCKI pin is also a port pin
(RA4/TOCKI) and has a TRIS bit.

FSR is made a full 8-bit register.

“In-circuit programming” is made possible. The
user can program PIC16CXX devices using only
five pins: VDD, Vss, VPP, RB6 (clock) and RB7
(data in/out).

PCON status register is added with a Power-on
Reset status bit (POR), a Brown-out Reset sta-
tus bit (BOR), a Parity Error Reset (PER), and a
Memory Parity Enable (MPEEN) bit.

Code protection scheme is enhanced such that
portions of the program memory can be
protected, while the remainder is unprotected.
PORTA inputs are now Schmitt Trigger inputs.
Brown-out Reset circuitry has been added.

the user should take the following steps:

1. Remove any program memory page select
operations (PA2, PA1, PAOQ bits) for CALL, GOTQ.

2. Reuvisit any computed jump operations (write to
PC or add to PC, etc.) to make sure page bits
are set properly under the new scheme.

3. Eliminate any data memory page switching.
Redefine data variables to reallocate them.

4. Verify all writes to STATUS, OPTION, and FSR
registers since these have changed.

5. Change reset vector to 0000h.
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PIC16C64X & PIC16C66X

PIC16C6X Family of Devices
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PIC16C64X & PIC16C66X

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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PIC16C64X & PIC16C66X

READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip product.
If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation can
better serve you, please FAX your comments to the Technical Publications Manager at (602) 786-7578.

Please list the following information, and use this outline to provide us with your comments about this Data Sheet.

To: Technical Publications Manager Total Pages Sent

RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):
Would you like a reply? Y N

. . PIC16C64X & . .
Device: PIC16CE6X Literature Number: DS30559A

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this data sheet easy to follow? If not, why?

4. What additions to the data sheet do you think would enhance the structure and subject?

5. What deletions from the data sheet could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?

8. How would you improve our software, systems, and silicon products?
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PIC16C64X & PIC16C66X

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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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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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.
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