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To determine if an errata sheet exists for a particular device, please check with one of the following:
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* Your local Microchip sales office (see last page)
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When contacting a sales office or the literature center, please specify which device, revision of silicon and data sheet (include liter-
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Corrections to this Data Sheet

We constantly strive to improve the quality of all our products and documentation. We have spent a great deal of time to ensure
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* Fill out and mail in the reader response form in the back of this data sheet.

¢ E-mail us at webmaster@ microchip.com.

We appreciate your assistance in making this a better document.
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PIC12C67X

TABLE 1-1: PIC12C67X & PIC12CE67X FAMILY OF DEVICES

PIC12C671 | PIC12LC671 | PIC12C672 | PIC12LC672 |PIC1ZCE673| PIC12LCE673 | PIC12CE674 | PIC12LCE674

Maximum 10 10 10 10 10 10 10 10
Frequency
of Operation
(MHz)

EPROM 1024 x 14 1024 x 14 2048 x 14 (2048 x 14 1024 x 14 1024 x 14 2048 x 14 2048 x 14
Program
Memory

RAM Data 128 128 128 128 128 128 128 128
Memory
(bytes)

EEPROM —_ —_ — — 16 16 16 16
Data Memory
(bytes)

Timer TMRO TMRO TMRO TMRO TMRO TMRO TMRO TMRO

Peripherals Module(s)

A/D Con- 4 4 4 4 4 4 4 4

verter (8-bit)

Channels

Wake-up Yes Yes Yes Yes Yes Yes Yes Yes

from SLEEP

on pin

change

Interrupt 4 4 4 4 4 4 4 4

Sources

1/0 Pins 5 5 5 5 5 5 5 5

Input Pins 1 1 1 1 1 1 1 1

Internal Yes Yes Yes Yes Yes Yes Yes Yes

Pull-ups

In-Circuit Yes Yes Yes Yes Yes Yes Yes Yes

Serial

Programming

Number of 35 35 35 35 35 35 35 35

Instructions

Voltage 3.0V-55V |[2,5V-55V 3.0V-55V |2,5V-55V 3.0V-55V |25V-55V 3.0V-55V |2.5V-55V

Range (Volts)

Packages 8-pin DIP, 8-pin DIP, 8-pin DIP,  |8-pin DIP, 8-pin DIP, 8-pin DIP, 8-pin DIP, 8-pin DIP,
JW, SOIC JW, SOIC JW, SOIC  [JW, SOIC JW JW JW JW

All PIC12C67X devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high I/O current capability.
All PIC12C67X devices use serial programming with data pin GP0 and clock pin GP1.

DS30561C-page 4 © 1997-2013 Microchip Technology Inc.
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3.1

The clock input (from OSC1) is internally divided by
four to generate four non-overlapping quadrature
clocks, namely Q1, Q2, Q3 and Q4. Internally, the pro-
gram counter (PC) is incremented every Q1, and the
instruction is fetched from the program memory and
latched into the instruction register in Q4. The instruc-
tion is decoded and executed during the following Q1
through Q4. The clocks and instruction execution flow
is shown in Figure 3-2.

Clocking Scheme/instruction Cycle

3.2

An “Instruction Cycle” consists of four Q cycles (Q1,
Q2, Q3 and Q4). The instruction fetch and execute
are pipelined such that fetch takes one instruction
cycle, while decode and execute takes another
instruction cycle. However, due to the pipelining, each
instruction effectively executes in one cycle. If an
instruction causes the program counter to change
(i.e., GOTO), then two cycles are required to complete
the instruction (Example 3-1).

Instruction Flow/Pipelining

A fetch cycle begins with the program counter (PC)
incrementing in Q1.

In the execution cycle, the fetched instruction is
latched into the “Instruction Register" (IR) in cycle
Q1. This instruction is then decoded and executed
during the Q2, Q3, and Q4 cycles. Data memory is
read during Q2 (operand read) and written during Q4
(destination write).

FIGURE 3-2: CLOCK/INSTRUCTION CYCLE
l'Ql | Q2 | @ | @4 1 Q1 | @2 | @3 | @4 | Q1 | Q2 | Q3 | Q4 |
osct \/ \/ /¥ /]
Qt y \ J \ |
Q2 | / | / \ } / \ | Inﬁernal
Q3 | / \ i / \ i /—\—l glo?:ske
Qs \ ) / ) / |
PC PC X PC+1 X PC+2
0OSC2/CLKOUT k—/—k—/—k—/il
(EXTRC and | Feich INST (PC) | |
INTRC modes) - Execute INST (PC-1) Fetch INST (PC+1)
! Execute INST (PC) Fetch INST (PC+2)
| Execute INST (PC+1)
EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW
Tcy0 Tcy Tcy2 Tcy3 Tcy4 Tcybs
1. MOVLW 55h Fetch 1 Execute 1
2. MOVWF GPIO Fetch 2 Execute 2
3. CALL SUB 1 Fetch 3 Execute 3
4. BSF  GPIO, BIT3 (Forced NOP) Fetch 4 Flush
5. Instruction @ address SUB 1 Fetch SUB_1 | Execute SUB_1
All instructions are single cycle, except for any program branches. These take two cycles since the fetched
instruction is “flushed” from the pipeline while the new instruction is being fetched and then executed.

DS30561C-page 10
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FIGURE 4-2: PIC12C67X REGISTER FILE
MAP
File File
Address Address
ooh | INDF( INDF( 80h
O1h TMRO OPTION 81h
02h PCL PCL 82h
03h STATUS STATUS 83h
04h FSR FSR 84h
05h GPIO TRIS 85h
06h 86h
07h 87h
08h 88h
09h 89h
0Ah PCLATH PCLATH 8Ah
0Bh INTCON INTCON 8Bh
0Ch PIR1 PIEA 8Ch
0Dh 8Dh
OEh PCON 8Eh
OFh OSCCAL 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 ADRES 9Eh
1Fh | ADCONO ADCONI1 9Fh
20h AOh
General
Purpose
Register
General BFh
Purpose COh
Register
EFh
70h Mapped FOh
in Bank 0
7Fh FFh
Bank 0 Bank 1
D Unimplemented data memory locations, read
as'0".
Note 1: Not a physical register.

422  SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and Peripheral Modules for controlling the
desired operation of the device. These registers are
implemented as static RAM.

The Special Function Registers can be classified into
two sets (core and peripheral). Those registers associ-
ated with the “core” functions are described in this sec-
tion, and those related to the operation of the peripheral
features are described in the section of that peripheral
feature.

DS30561C-page 12
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4.2.2.6 PCON REGISTER

The Power Control (PCON) Register contains a flag bit
to allow differentiation between a Power-on Reset
(POR), an external MCLR Reset and a WDT Reset.

REGISTER 4-6: PCON REGISTER (ADDRESS 8Eh)

bit 7-2: Unimplemented: Read as '0'

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

bit O: Unimplemented: Read as '0'

U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 U-0
| — | — | = ] = 1 = 1 — ] ronr — R = Readable bit
bit7 pito |W = Writable bit
U = Unimplemented bit,
read as ‘0’
-n = Value at POR reset

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

DS30561C-page 20

© 1997-2013 Microchip Technology Inc.




PIC12C67X

NOTES:
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TABLE 5-1: SUMMARY OF PORT REGISTERS
Value on Value on
Power-on all other
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bit1 | Bit0 Reset Resets
85h TRIS — — GPIO Data Direction Register --11 1111 --11 1111
81h OPTION GPPU INTEDG | TOCS | TOSE | PSA PS2 PS1 | PSO | 1111 1111 1111 1111
03h STATUS IRP(M RP1(M RPO TO PD Z DC C 0001 1xxx | 000Qg quuu
05h GPIO scL®@ SDA®) GP5 GP4 GP3 | GP2 | GP1 | GPO | 11xx xxxx 1luu uuuu
Legend: Shaded cells not used by Port Registers, read as ‘0’, — = unimplemented, read as '0', x = unknown, u = unchanged,

g = see tables in Section 9.4 for possible values.
Note 1:

The IRP and RP1 bits are reserved on the PIC12C67X; always maintain these bits clear.

2: The SCL and SDA bits are unimplemented on the PIC12C671 and PIC12C672.

5.4 1/0 Programming Considerations

5.4.1 BI-DIRECTIONAL 1/0O PORTS

Any instruction which writes, operates internally as a
read followed by a write operation. The BCF and BSF
instructions, for example, read the register into the
CPU, execute the bit operation and write the result back
to the register. Caution must be used when these
instructions are applied to a port with both inputs and
outputs defined. For example, a BSF operation on bit5
of GPIO will cause all eight bits of GPIO to be read into
the CPU. Then the BSF operation takes place on bit5
and GPIO is written to the output latches. If another bit
of GPIO is used as a bi-directional I/0O pin (i.e., bit0) and
it is defined as an input at this time, the input signal
present on the pin itself would be read into the CPU and
rewritten to the data latch of this particular pin, overwrit-
ing the previous content. As long as the pin stays in the
input mode, no problem occurs. However, if bitO is
switched to an output, the content of the data latch may
now be unknown.

Reading the port register reads the values of the port
pins. Writing to the port register writes the value to the
port latch. When using read-modify-write instructions
(i.e., BCF, BSF, etfc.) on a port, the value of the port
pins is read, the desired operation is done to this value,
and this value is then written to the port latch.

Example 5-1 shows the effect of two sequential read-
modify-write instructions on an 1/O port.

EXAMPLE 5-1: READ-MODIFY-WRITE

INSTRUCTIONS ON AN
/0 PORT

;Initial GPIO Settings

; GPIO<5:3> Inputs

; GPIO<2:0> Outputs

; GPIO latch GPIO pins

7

BCF GPIO, 5 ;--01 -ppp --11 pppp
BCF GPIO, 4 ;--10 -ppp --11 pppp
MOVLW 007h ;

TRIS GPIO i--10 -ppp --10 pppp

;Note that the user may have expected the pin
;values to be --00 pppp. The 2nd BCF caused
;GP5 to be latched as the pin value (High).

A pin actively outputting a Low or High should not be
driven from external devices at the same time in order
to change the level on this pin (“wired-or”, “wired-and”).
The resulting high output currents may damage the
chip.

© 1997-2013 Microchip Technology Inc.
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6.5

Read operations are initiated in the same way as write
operations with the exception that the R/W bit of the
EEPROM address is set to one. There are three basic
types of read operations; current address read, random
read and sequential read.

Read Operations

6.5.1 CURRENT ADDRESS READ

The EEPROM contains an address counter that main-
tains the address of the last word accessed, internally
incremented by one. Therefore, if the previous read
access was to address n, the next current address read
operation would access data from address n + 1. Upon
receipt of the EEPROM address with the R/W bit set to
one, the EEPROM issues an acknowledge and trans-
mits the 8-bit data word. The processor will not
acknowledge the transfer, but does generate a stop
condition and the EEPROM discontinues transmission
(Figure 6-8).

6.52 RANDOM READ

Random read operations allow the processor to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the
EEPROM as part of a write operation. After the word

address is sent, the processor generates a start condi-
tion following the acknowledge. This terminates the
write operation, but not before the internal address
pointer is set. Then the processor issues the control
byte again, but with the R/W bit set to a one. The
EEPROM will then issue an acknowledge and trans-
mits the 8-bit data word. The processor will not
acknowledge the transfer, but does generate a stop
condition and the EEPROM discontinues transmission
(Figure 6-9). After this command, the internal address
counter will point to the address location following the
one that was just read.

6.5.3 SEQUENTIAL READ

Sequential reads are initiated in the same way as a ran-
dom read, except that after the device transmits the first
data byte, the processor issues an acknowledge as
opposed to a stop condition in a random read. This
directs the EEPROM to transmit the next sequentially
addressed 8-bit word (Figure 6-10).

To provide sequential reads, the EEPROM contains an
internal address pointer, which is incremented by one
at the completion of each read operation. This address
pointer allows the entire memory contents to be serially
read during one operation.

FIGURE 6-8: CURRENT ADDRESS READ
S
T S
A CONTROL T
R BYTE (0}
D P
SDA LINE I T T TTTT
ACTIVITY 1010XXX1 I I I | H
AT~ N
C DATA (0}
K A
, . C
X = Don’t Care Bit K
FIGURE 6-9: RANDOM READ
S S
T T S
A CONTROL WORD A CONTROL T
R BYTE ADDRESS (n) R BYTE 0
T T, P
T T T TTTT T T T T 1T
1010XXXO| X X X X S{1]|0[1]|0[X|X|X]|1 H
SDA LINE Y Y B
ACTIVITY A A A N N
C C C DATA (n) 0}
K K
A
, . o]
X = Don’t Care Bit K
FIGURE 6-10: SEQUENTIAL READ
S
T
COB'\\‘(TI—EOL DATA n DATA n +1 DATA n + 2 DATA n + X (0]
AP
"",_‘||||||| TT 1T T 1T O I I \{HHHU
SDA LINE , P
ACTIVITY .- I B | I | I I B | I
A A A A N
C C C C (0}
K K K A
o]
K

© 1997-2013 Microchip Technology Inc.
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7.3.1 SWITCHING PRESCALER ASSIGNMENT

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

To change prescaler from the WDT to the TimerO mod-
ule, use the sequence shown in Example 7-2.
EXAMPLE 7-2: CHANGING PRESCALER
(WDT—TIMERO)

Note: To avoid an unintended device RESET, the
. h ; o CLRWDT ;Clear WDT and
following instruction sequence (shown in - prescaler
Example 7-1) must be executed when BSF STATUS. RPO ',Bank 1
changing the prescaler assignment from MOVLW b'xxxx0xxx' ;Select TMRO, new
Timer0 to the WDT. This sequence must ;prescale value and
be followed even if the WDT is disabled. MOVWF OPTION REG ;clock source
BCF STATUS, RPO ;Bank 0
EXAMPLE 7-1: CHANGING PRESCALER
(TIMERO—WDT)
BCF STATUS, RPO ;Bank 0
CLRF TMRO ;Clear TMRO & Prescaler
BSF STATUS, RPO ;Bank 1
CLRWDT ;Clears WDT
MOVLW Db'xxxxlxxxX' ;Select new prescale
MOVWF OPTION REG ;value & WDT
BCF STATUS, RPO ;Bank 0
TABLE 7-1: REGISTERS ASSOCIATED WITH TIMERO
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
Resets
01h TMRO Timer0 module’s register XXXX XXXX | uuuu uuuu
0Bh/8Bh | INTCON | GIE PEIE TOIE INTE GPIE TOIF INTF GPIF | 0000 000x | 0000 000u
81h OPTION | GPPU | INTEDG TOCS TOSE PSA PS2 PS1 PSO |1111 1111 | 1111 1111
85h TRIS — — TRIS5 TRIS4 | TRIS3 | TRIS2 | TRIS1 | TRISO | --11 1111 | --11 1111
Legend: x = unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by Timer0.

© 1997-2013 Microchip Technology Inc.
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TABLE 9-6: RESET CONDITION FOR SPECIAL REGISTERS
Condition Program STATUS PCON
Counter Register Register
Power-on Reset 000h 0001 1xxx ---- --0-
MCLR Reset during normal operation 000h 000u uuuu ——-- --u-
MCLR Reset during SLEEP 000h 0001 Ouuu - --u-
WDT Reset during normal operation 000h 0000 uuuu ---- --u-
WDT Wake-up from SLEEP PC +1 uuul Ouuu -———— --u-
Interrupt wake-up from SLEEP PC +1(M wuul Ouuu ceee —-u-
Legend: u =unchanged, x = unknown, - = unimplemented bit read as '0'".

Note 1: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector (0004h).

TABLE 9-7: INITIALIZATION CON\DITIONS FOR ALL REGISTERS

Register Power-on Reset MCLR Resets Wake-up via

WDT Reset WDT or Interrupt

W XXXX XXXX uuuu uuuu uuuu uuuu
INDF 0000 0000 0000 0000 0000 0000
TMRO XXXX XKXXX uuuu uuuu uuuu uuuu
PCL 0000 0000 0000 0000 pc + 1@
STATUS 0001 1xxx 000g quuu(3) uuug quuu(s)
FSR XXXX KXXX uuuu uuuu uuuu uuuu
GPIO 11xXX XXXX 1luu uuuu 1luu uuuu
PIC12CE67X
GPIO --XX XXXX --uu uuuu --uu uuuu
PIC12C67X
PCLATH ---0 0000 ---0 0000 ---u uuuu
INTCON 0000 000x 0000 000u uuuu ugggM
PIR1 S0 —--- “0-- —--- -q-- ----@
ADCONO 0000 0000 0000 0000 uuuu uquu®
OPTION 1111 1111 1111 1111 uuuu uuuu
TRIS --11 1111 --11 1111 --uu uuuu
PIE1 0 - 0- e e oo
PCON ---- --0- ---- --u- ---- --u-
OSCCAL 0111 00-- uuuu uu- - uuuu uu- -
ADCON?1 ---- -000 ---- -000 ---- -uuu
Legend: u =unchanged, x = unknown, unimplemented bit, read as '0', g = value depends on condition.

Note 1: One or more bits in INTCON and 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).

ahRo

See Table 9-5 for reset value for specific condition.
If wake-up was due to A/D completing then bit 6 = 1, all other interrupts generating a wake-up will cause bit 6 = u.
If wake-up was due to A/D completing then bit 3 = 0, all other interrupts generating a wake-up will cause bit 3 = u.

© 1997-2013 Microchip Technology Inc.
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FIGURE 9-10: EXTERNAL POWER-ON
RESET CIRCUIT (FOR SLOW
Vbpb POWER-UP)

VDD

D R
R1 L
MCLR

c PIC12C67X

L

Note 1: External Power-on Reset circuit is required only
if VDD power-up slope is too slow. The diode D
helps discharge the capacitor quickly when VDD
powers down.

2: R <40kQ is recommended to make sure that
voltage drop across R does not violate the
device’s electrical specification.

3: R1=100Q to 1 kQ will limit any current flowing
into MCLR from external capacitor C, in the
event of MCLR/VPP pin breakdown due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS).

FIGURE 9-11: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 1

VDD - VDD
33k
10k MCLR
7A\ 43K | pic12c67X

Note 1: This circuit will activate reset when VDD goes
below (Vz + 0.7V), where Vz = Zener voltage.

2: Resistors should be adjusted for the character-
istics of the transistor.

FIGURE 9-12: EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 2

VDD .
VDD
R1
Qi
MCLR
R2
4.3k [ pic12c67X

Note 1: This brown-out circuit is less expensive,
albeit less accurate. Transistor Q1 turns off

when VDD is below a certain level such that:
R1
L] — = O7V
Vob* i Re
2: Resistors should be adjusted for the charac-
teristics of the transistor.

© 1997-2013 Microchip Technology Inc.
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TABLE 10-2: INSTRUCTION SET SUMMARY
Mnemonic, Description Cycles 14-Bit Opcode Status Notes
Operands MSb LSb Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f,d | AddW 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 1fff 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 | Decrementf, Skip if 0 1(2) | oo 1011 dfff £fff 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) | oo 1111 Jdfff ffff 1,2,3
IORWF f,d | Inclusive OR W with f 1 00 0100 dfff ffff|Z 1,2
MOVF f,d | Move f 1 00 1000 Afff ffff|Z 1,2
MOVWF f Move W to f 1 00 0000 1fff ffff
NOP - No Operation 1 00 0000 0xx0 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 Adfff ffff|Z 1,2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b | Bit Clearf 1 01 00bb bfff ffff 1,2
BSF f,b | BitSetf 1 01 01bb bfff ffff 1,2
BTFSC f, b | Bit Test f, Skip if Clear 1(2) |o1 10bb bfff ffff 3
BTFSS f, b | Bit Test f, Skip if Set 1(2) |o1 llbb 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 0okkk kkkk kkkk
CLRWDT - Clear Watchdog Timer 1 00 0000 0110 o0100| TOPD
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 0lxx kkkk kkkk
RETURN - Return from Subroutine 2 00 0000 0000 1000
SLEEP - Go into standby mode 1 00 0000 0110 0011 | TOPD
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 /O register is modified as a function of itself (i.e., 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

tothe T

imer0 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.
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10.2 Instruction Descriptions

ADDLW

Add Literal and W

ANDLW And Literal with W
Syntax: [ label] ADDLW  k Syntax: [ label] ANDLW k
Operands: 0<k<255 Operands: 0<k<255
Operation: (W) +k— (W) Operation: (W) .AND. (k) — (W)
Status Affected: C,DC, Z Status Affected: Z
Encoding: ‘ 11 | 111x ‘ kkkk | kkkk ‘ Encoding: ‘ 1 | 1001 ‘ kkkk | kkkk ‘
Description: The contents of the W register are Description: The contents of W register are
added to the eight bit literal 'k’ and AND’ed with the eight bit literal 'k
the result is placed in the W regis- The result is placed in the W reg-
ter. ister.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDLW  0x15 Example ANDLW  OXSF
Before Instruction i
W oxto Before In\s/\}rucztlon oxA3
After Instruction After Instruction
W = 0x25 W = 0x03
ADDWF Add W and f ANDWF AND W with f
Syntax: [ label] ADDWF f,d Syntax. [label] ANDWF  f.d
Operands: 0<f<127 Oberands: 0<f<127
d e[0,1] P : d e (0]
Operation: (W) + () — (des) Operation: (W) .AND. (f) > (dest)
Status Affected: C, DC, Z Status Affected:  Z
Encoding: ‘ 00 | 0111 ‘ dfff | £EEE ‘ Encoding: ‘ 00 | 0101 ‘ Qi | rit ‘
Description: Add the contents of the W register - - - .
P with register 'f. If 'd"is 0, the ?esult Description: .’ATND. the W register with register
is stored in the W register. If 'd" is tfh' IfV\? IS Q,tthelfr%sl,glt;s tsr;[ored ITt
1, the result is stored back in reg- the Vv register. lT-a'1s 1, ine resu
ister . is stored back in register 'f'.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDWF  FSR, 0 Example ANDWE  FSR, 1

Before Instruction
W

= 0x17
FSR = 0xC2
After Instruction
W = 0xD9
FSR = 0xC2

Before Instruction
w

= 0x17
FSR = 0xC2
After Instruction
W = 0x17
FSR = 0x02
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RETURN Return from Subroutine RRF Rotate Right f through Carry
Syntax: [label] RETURN Syntax: [ label] RRF fd
Operands: None Operands: 0<f<127
Operation: TOS —» PC . de0] o
Status Affected:  None Operation: See description below
. Status Affected: C
Encoding: ‘ 00 | 0000 ‘ 0000 | 1000 ‘
ing: dfff ffEf
Description: Return from subroutine. The stack Encoding ‘ %0 | 100 ‘ | ‘
is POPed and the top of the stack Description: The contents of register 'f' are
(TOS) is loaded into the program rotated one bit to the right through
counter. This is a two cycle the Carry Flag. If 'd'is 0, the result
instruction. is placed in the W register. If 'd' is
Words- 1 i1S,t‘t3I:¢|afI|.'esult is placed back in reg-
Cycles: 2 S}~ Regsert_]-»
Example RETURN
After Interrupt Words: 1
PC = TOS Cycles: 1
Example RRF REGH1,
0
Before Instruction
= 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
W = 0111 0011
C = 0
RLF Rotate Left f through Carry SLEEP
Syntax: [ label] RLF fd Syntax: [label]l s Eep
Operands: 0<f<127
d e [0,1] Operands: None
Operation: See description below Operation: 00h — WDT,
0 —»> WDT prescaler,
Status Affected:  C 1 - TO,
Encoding: ‘ 00 | 1101 ‘ Afff | FEEE ‘ 0_"?
Description: The contents of register 'f' are Status Affected: 10, PD
rotated one bit to the left through Encoding: ‘ 00 ‘ 0000 | 0110 | 0011 ‘
the Carry Flag. If 'd'is 0, the result N ——
is placed in the W register. If 'd' is Description: The power_-down status blt_, PDis
1, the result is stored back in reg- cleared. Time-out status bit, TO
ister 'f". is set. Watchdog Timer and its

i prescaler are cleared.
The processor is put into SLEEP

mode with the oscillator stopped.

Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example RLF REGL, 0 Example: SLEEP
Before Instruction
REG1 = 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
W = 1100 1100
C = 1
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12.0 ELECTRICAL SPECIFICATIONS FOR PIC12C67X

Absolute Maximum Ratings t

Ambient temperature UNAEr DIAS..........uuuiiiiiiiiiiiieieiee e e e e e e e e e e ea e e e s ess e eraeeeeeeeeeaeeaes —40° to +125°C
STOragE TEMPEIALUIE ...ttt h et e st e bt e s st e ea b e e ke e et e e shbesabeebeesbeeenneennneans —65°C to +150°C
Voltage on any pin with respect to Vss (except VDD and MCLR)...........ccocoveveveeeeeeeeeessseseeeeenn. —0.3V to (VDD + 0.3V)
Voltage on VDD With reSPECE 10 VSS ...ttt e e e e e nn e snee s 0to +7.0V
Voltage on MCLR with reSpect t0 VSS (NOTE 2)......eeiiuiiiiiiee et e e s e e an 0to +14V
Total power diSSIPAtION (NOTE 1) ....ci i e et e s b e e e snn e e s nn e e e enneee e 700 mW
Maximum CUITENT OUL OF VSS PN ...eeeiiiiieie ettt e e e e ettt e e e e e st e e e e e s eataaeeeesentsseeeeseannraneeeeaannes 200 mA
Maximum CUTENT INTO VDD PN ...coiuiiieiiie ittt s s e e e sr e e e et e e e sane e e eat e e e sanreesnneeeas 150 mA
Input clamp current, K (V1< 0 OF VI > VDD).....oooiiiiiiieeceieeeteeete ettt ettt ettt ettt ss et ss et ettt nsevesseveereseene +20 mA
Output clamp current, IOK (VO < 0 OF VO > VDD) .....ccoviiiiiieiiieiicteeeiete sttt st es et ese s sase e ssesassesseseseenens +20 mA
Maximum output current sunk by any I/O pin

Maximum output current sourced by any /O PN ........coiuiiiiiiie e e 25 mA
Maximum current sunk by GPIO PiNs COMDINEA ........coiiiiiiiiiiiieee e 100 mA
Maximum current sourced by GPIO pins COMDINEM..........coiiiiiiiiiiiiee e et 100 mA

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - ¥, IoH} + X {(VDD - VOH) x IoH} + X (VoI x loL).

T NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA < +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)

DC CHARACTERISTICS

Parm Characteristic Sym | Min | Typ(1) | Max | Units Conditions
No.
LP Oscillator Operating Fosc 0 200 | kHz |All temperatures
Frequency
INTRC/EXTRC Oscillator — 4(6) | MHz | All temperatures
Operating Frequency
XT Oscillator Operating 0 4 | MHz | All temperatures
Frequency
HS Oscillator Operating 0 10 | MHz | All temperatures
Frequency

These parameters are characterized but not tested.
Note 1: Data in Typical ("Typ") column is based on characterization results at 25°C. This data is for design guidance only and is not
tested.
2: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.
3: The supply current is mainly a function of the operating voltage and frequency. Other factors such as bus loading, oscillator
type, bus rate, internal code execution pattern, and temperature also have an impact on the current consumption.
a) The test conditions for all IDD measurements in active operation mode are:
OSC1 = external square wave, from rail-to-rail; all I/O pins tristated, pulled to Vss, TOCKI = VDD,
MCLR = VbpD; WDT disabled.
b) For standby current measurements, the conditions are the same, except that the device is in SLEEP mode.
4: For EXTRC osc configuration, current through REXT is not included. The current through the resistor can be estimated by the
formula:
Ir = VDD/2REXT (mA) with REXT in kOhm.
5: The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is measured with the
part in SLEEP mode, with all I/0 pins in hi-impedance state and tied to VDD or Vss.
6: INTRC calibration value is for 4MHz nominal at 5V, 25°C.
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TABLE 12-2: CALIBRATED INTERNAL RC FREQUENCIES -PIC12C671, PIC12C672, PIC12CE673,
PIC12CE674, PIC12LC671,
PIC12LC672, PIC12LCE673,
PIC12LCE674

AC Characteristics Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA £ +70°C (commercial),
—40°C < TA < +85°C (industrial),
—40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in Section 10.1

Parilr:eter Sym Characteristic Min* | Typ(! | Max* | Units Conditions
Internal Calibrated RC Frequency 3.65 | 4.00 428 | MHz |VDD = 5.0V
Internal Calibrated RC Frequency 3.55 | 4.00 4.31 | MHz |VDD = 2.5V

*  These parameters are characterized but not tested.
Note 1: Data in the Typical (“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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TABLE 12-9: EEPROM MEMORY BUS TIMING REQUIREMENTS - PIC12CE673/674 ONLY.

AC Characteristics

Standard Operating Conditions (unless otherwise specified)

Operating Temperature 0°C < TA < +70°C, Vcc = 3.0V to 5.5V (commercial)
—40°C < TA < +85°C, Vcc = 3.0V to 5.5V (industrial)
—40°C < TA < +125°C, Vce = 4.5V to 5.5V (extended)
Operating Voltage VDD range is described in Section 12.1

Parameter Symbol Min Max | Units Conditions
Clock frequency FcLK — 100 kHz |4.5V <Vcc < 5.5V (E Temp range)
— 100 3.0V <Vcc 4.5V
— 400 4.5V <Vcc < 5.5V
Clock high time THIGH 4000 — ns 4.5V < Vcc < 5.5V (E Temp range)
4000 — 3.0V <Vcc 4.5V
600 — 4.5V <Vcc < 5.5V
Clock low time TLow 4700 — ns 4.5V < Vcc < 5.5V (E Temp range)
4700 — 3.0V <Vcc <4.5V
1300 — 4.5V <Vcc < 5.5V
SDA and SCL rise time TR — 1000 ns 4.5V <Vcc < 5.5V (E Temp range)
(Note 1) — 1000 3.0V <Vcc 4.5V
— 300 4.5V <Vcc < 5.5V
SDA and SCL fall time TF — 300 ns (Note 1)
START condition hold time THD:STA | 4000 — ns 4.5V < Vce < 5.5V (E Temp range)
4000 — 3.0V <Vcc <4.5V
600 — 4.5V <Vcc < 5.5V
START condition setup time Tsu:sTA | 4700 — ns 4.5V < Vce < 5.5V (E Temp range)
4700 — 3.0V <Vcc <4.5V
600 — 4.5V <Vcc < 5.5V
Data input hold time THD:DAT 0 — ns (Note 2)
Data input setup time TSU:DAT 250 — ns 4.5V <Vcc < 5.5V (E Temp range)
250 — 3.0V <Vcc <4.5V
100 — 4.5V <Vcc < 5.5V
STOP condition setup time Tsu:sTOo | 4000 — ns 4.5V <Vcc < 5.5V (E Temp range)
4000 — 3.0V <Vcc <4.5V
600 — 4.5V <Vcc < 5.5V
Output valid from clock TAA — 3500 ns 4.5V <Vcc < 5.5V (E Temp range)
(Note 2) — 3500 3.0V <Vcc <4.5V
— 900 4.5V <Vcc <5.5V
Bus free time: Time the bus must TBUF 4700 — ns 4.5V <Vcc < 5.5V (E Temp range)
be free before a new transmis- 4700 — 3.0V <Vcc <4.5V
sion can start 1300 — 4.5V <Vcc <5.5V
Output fall time from VIH ToF 20+0.1 250 ns (Note 1), CB <100 pF
minimum to VIL maximum CcB
Input filter spike suppression Tsp — 50 ns (Notes 1, 3)
(SDA and SCL pins)
Write cycle time Twe — 4 ms
Endurance M — cycles |25°C, Vcc = 5.0V, Block Mode (Note 4)

Note 1: Not 100% tested. CB = total capacitance of one bus line in pF.
2: As atransmitter, the device must provide an internal minimum delay time to bridge the undefined region (min-
imum 300 ns) of the falling edge of SCL and avoid unintended generation of START or STOP conditions.
3: The combined Tsp and VHYS specifications are due to new Schmitt Trigger inputs which provide improved
noise spike suppression. This eliminates the need for a Tl specification for standard operation.
4: This parameter is not tested but ensured by characterization. For endurance estimates in a specific applica-
tion, please consult the Total Endurance Model which can be obtained on Microchip’s website.
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NOTES:
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