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PIC12C5XX

TABLE 1-1: PIC12CXXX & PIC12CEXXX FAMILY OF DEVICES

PIC12C508(A) | PIC12C509(A) | PIC12CR509A | PIC12CE518 | PIC12CE519 | PIC12C671 | PIC12C672 | PIC12CE673 | PIC12CE674

Maximum 4 4 4 4 4 10 10 10 10
Frequency
of Operation
(MHz)

EPROM 512 x 12 1024 x 12 1024 x 12 512x12 1024 x 12 1024 x 14 |2048 x 14 1024 x 14 2048 x 14

Program (ROM)
Memory

RAM Data 25 41 41 25 41 128 128 128 128
Memory
(bytes)
EEPROM — — — 16 16 — — 16 16
Data Memory
(bytes)

Timer TMRO TMRO TMRO TMRO TMRO TMRO TMRO TMRO TMRO
Module(s)

A/D Con- — — — — — 4 4 4 4
verter (8-bit)
Channels

Clock

Memory

Peripherals

Wake-up Yes Yes Yes Yes Yes Yes Yes Yes Yes
from SLEEP
on pin
change

Interrupt — — — 4 4 4 4
Sources

SNV /O Pins 5 5 5 5 5 5 5 5 5
Input Pins 1 1 1 1 1 1 1 1 1
Internal Yes Yes Yes Yes Yes Yes Yes Yes Yes
Pull-ups
In-Circuit Yes Yes — Yes Yes Yes Yes Yes Yes
Serial
Programming
Number of 33 33 33 33 33 35 35 35 35
Instructions
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, 8-pin DIP,

JW, SoIC JW, SoIC soIc JW, SoIC JW, soIC JW, soIC Jw, soiIC  [Jw JW

All PIC12CXXX & PIC12CEXXX devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high 1/0
current capability.
All PIC12CXXX & PIC12CEXXX devices use serial programming with data pin GP0 and clock pin GP1.
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NOTES:
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PIC12C5XX

FIGURE 6-2: TIMERO TIMING: INTERNAL CLOCK/NO PRESCALE
P 1Q1| Q2] Q3] 4, Q1]Q2|Q3| Q41 Q1] Q2| @3] @41Q1|Q2]Q3|Q4, Q1] Q2|Q3] Q4 Q1] Q2] Q3] Q4,Q1|Q2|Q3| Q4 1 Q1] Q2|Q3] Q4
rogram ' ' ' ' ' ' ' ' '
Counter) ( PC1 X PC X ___Pc+l Y Pciz ¥ Pc3 X PCtd___ Y PCi5 Y PCH6 )
Instruction ' MOVWF TMRO ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMROW ' MOVF TMROW '
Timer0 L T0 TorL )Y T0e X NTO S NToRL Y Ntz X
Instruction * f f * * : *
Executed ' Write TMRO Read TMRO ' Read TMRO ' Read TMRO ' Read TMRO ' Read TMRO '
executed reads NTO reads NTO reads NTO reads NTO + 1 reads NTO + 2
FIGURE 6-3: TIMERO TIMING: INTERNAL CLOCK/PRESCALE 1:2
(Ppc 1Q1]Q2|Q3|Q4,Q1|Q2|Q3]Q4,Q1]Q2|Q3| Q4,01 Q2] Q3| Q4. Q1| Q2| Q3] Q4 11| 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+4 ¥ PC+5 X PC+6 )
Instruction ' ' MOVWF TMRO ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W ' MOVF TMRO,W '
Fetch 1 1 . 1 . . 1 1 ‘
Timero 0 ] TO+ L X NTO . O NTOR )Y
Instruction ' f f ' ? ' ? f ' ?
Execute ! Write TMRO Read TMRO | Read TMRO | Read TMRO Read TMRO ' Read TMRO |
executed reads NTO reads NTO reads NTO reads NTO reads NTO + 1
TABLE 6-1: REGISTERS ASSOCIATED WITH TIMERO
Value on Value on
Power-On All Other
Address Name Bit 7 Bit 6 Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Reset Resets
01h TMRO TimerO - 8-bit real-time clock/counter XXXX XXXX | uuuu uuuu
N/A OPTION | GPWU | GPPU | TOCS | TOSE | PSA | PS2 | PS1 | PSO | 1111 1111 |1111 1111
N/A TRIS — — GP5 | GP4 | GP3 | GP2 | GP1 | GPO |--11 1111 |--11 1111
Legend: Shaded cells not used by Timer0, - = unimplemented, x = unknown, u = unchanged,
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PIC12C5XX

6.2 Prescaler

An 8-bit counter is available as a prescaler for the
Timer0 module, or as a postscaler for the Watchdog
Timer (WDT), respectively (Section 8.6). For simplicity,
this counter is being referred to as “prescaler”
throughout this data sheet. Note that the prescaler
may be used by either the Timer0 module or the WDT,
but not both. Thus, a prescaler assignment for the
Timer0 module means that there is no prescaler for
the WDT, and vice-versa.

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

When assigned to the Timer0 module, all instructions
writing to the TMRO register (e.g., CLRF 1,
MOWAF 1, BSF 1, x, etc.) will clear the prescaler.
When assigned to WDT, a CLRWDT instruction will
clear the prescaler along with the WDT. The prescaler
is neither readable nor writable. On a RESET, the
prescaler contains all '0's.

6.2.1  SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software control
(i.e., it can be changed “on the fly” during program
execution). To avoid an unintended device RESET, the
following instruction sequence (Example 6-1) must be
executed when changing the prescaler assignment from
TimerO0 to the WDT.

EXAMPLE 6-1: CHANGING PRESCALER
(TIMERO - WDT)
1. CLRWDT ; Gl ear WOT

2. CLRF  TMRO ;dear TMRO & Prescal er
3. MOVLW '00xx1111’b ;These 3lines (5,6, 7)

4.0OPTION ; are required only if
; desired
5.CLRWDT ,PS<2:0> are 000 or 001

6.MOVLW '00xx1xxx’b ;Set Postscaler to

7.0PTION ; desired WDT rate

To change prescaler from the WDT to the TimerO
module, use the sequence shown in Example 6-2. This
sequence must be used even if the WDT is disabled. A
CLRWDT instruction should be executed before
switching the prescaler.

EXAMPLE 6-2: CHANGING PRESCALER
(WDT - TIMERO)
CLRWDT ;Clear WDT and
;prescaler

MOVLW  "XXXXOXXX' ;Select TMRO, new
;prescale value and
;clock source

OPTION

FIGURE 6-5: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
Tcy (= Foscl/4)
Data Bus
0
GP2/TOCKI M y 8
Pin U
M
} ; 1| X Sync
u > 2 » TMRO reg
’» T X Cycles
TOSE TO0CS *
PSA
0 .
M 8-bit Prescaler
U
l X
Watchdog 8
Timer
T 8- to - IMUX PS2:PS0O
T PSA
_ 0|
WDT Enable bit
MUX ~+—— PSA
WDT
Time-Out
Note: TOCS, TOSE, PSA, PS2:PSO0 are bits in the OPTION register.
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7.5 READ OPERATIONS

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

7.5.1 CURRENT ADDRESS READ

It contains an address counter that maintains the
address of the last word accessed, internally incre-
mented by one. Therefore, if the previous read access
was to address n, the next current address read opera-
tion would access data from address n + 1. Upon
receipt of the slave address with the R/W bit set to one,
the device issues an acknowledge and transmits the
eight bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
device discontinues transmission (Figure 7-8).

75.2 RANDOM READ

Random read operations allow the master 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

device as part of a write operation. After the word
address is sent, the master generates a start condition
following the acknowledge. This terminates the write
operation, but not before the internal address pointer is
set. Then the master issues the control byte again but
with the R/W bit set to a one. It will then issue an
acknowledge and transmits the eight bit data word. The
master will not acknowledge the transfer but does gen-
erate a stop condition and the device discontinues
transmission (Figure 7-9). After this command, the
internal address counter will point to the address loca-
tion following the one that was just read.

7.5.3  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 master issues an acknowledge as
opposed to a stop condition in a random read. This
directs the device to transmit the next sequentially
addressed 8-bit word (Figure 7-10).

To provide sequential reads, it 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 7-8: CURRENT ADDRESS READ
S
T S
BUS ACTIVITY 5 CONTROL T
MASTER R BYTE Ie)
T A~ P
soatneSalofeloxfs [y 1y, | B
AT N
BUS ACTIVITY C DATA [e)
K A
. C
X = Don't Care Bit K
FIGURE 7-9: RANDOM READ
S S
T T S
BUS ACTIVITY o CONTROL WORD A CONTROL T
MASTER R BYTE ADDRESS (n) R BYTE o]
T T . P
T T T T T TT T T T 711
31010xxxo| X X X X s|1|o|1|o|x|x|x|1 P
SDA LINE T R Y |
A A A~~~ N
c C o] DATA (n) (e}
K K K
BUS ACTIVITY A
\ ' C
X = Don't Care Bit K
FIGURE 7-10: SEQUENTIAL READ
S
T
,\BALASSTAE,-PWTY COB’\\‘(TTTEOL DATA n DATAN +1 DATA N + 2 DATA n + X (e}
P
TT T T T T T | [ TrT T rrrr ] T T T TT T 1T
SDA LINE . P
[ I [ [
A A A
C o] C Cc
BUS ACTIVITY K K K K

0> Oz
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8.3.1 MCLR ENABLE

This configuration bit when unprogrammed (left in the
‘1’ state) enables the external MCLR function. When
programmed, the MCLR function is tied to the internal
VoD, and the pin is assigned to be a GPIO. See
Figure 8-7. When pin GP3/MCLR/VPP is configured as
MCLR, the internal pull-up is always on.

FIGURE 8-7:  MCLR SELECT

MCLRE

WEAK
PULL-UP

A INTERNAL MCLR
GP3/MCLR/VPP

8.4 Power-On Reset (POR)

The PIC12C5XX family incorporates on-chip Power-
On Reset (POR) circuitry which provides an internal
chip reset for most power-up situations.

The on-chip POR circuit holds the chip in reset until
VDD has reached a high enough level for proper opera-
tion. To take advantage of the internal POR, program
the GP3/MCLR/VPP pin as MCLR and tie through a
resistor to VDD or program the pin as GP3. An internal
weak pull-up resistor is implemented using a transistor.
Refer to Table 11-1 for the pull-up resistor ranges. This
will eliminate external RC components usually needed
to create a Power-on Reset. A maximum rise time for
VoD is specified. See Electrical Specifications for
details.

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

A simplified block diagram of the on-chip Power-On
Reset circuit is shown in Figure 8-8.

The Power-On Reset circuit and the Device Reset
Timer (Section 8.5) circuit are closely related. On
power-up, the reset latch is set and the DRT is reset.
The DRT timer begins counting once it detects MCLR
to be high. After the time-out period, which is typically
18 ms, it will reset the reset latch and thus end the on-
chip reset signal.

A power-up example where MCLR is held low is
shown in Figure 8-9. VpDp is allowed to rise and
stabilize before bringing MCLR high. The chip will
actually come out of reset TDRT msec after MCLR
goes high.

In Figure 8-10, the on-chip Power-On Reset feature is
being used (MCLR and Vbp are tied together or the
pin is programmed to be GP3.). The Vop is stable
before the start-up timer times out and there is no
problem in getting a proper reset. However, Figure 8-
11 depicts a problem situation where VbD rises too
slowly. The time between when the DRT senses that
MCLR is high and when MCLR (and Vbp) actually
reach their full value, is too long. In this situation, when
the start-up timer times out, Vop has not reached the
Vob (min) value and the chip is, therefore, not
guaranteed to function correctly. For such situations,
we recommend that external RC circuits be used to
achieve longer POR delay times (Figure 8-10).

Note:  When the device starts normal operation
(exits the reset condition), device operating
parameters (voltage, frequency, tempera-
ture, etc.) must be meet to ensure opera-
tion. If these conditions are not met, the
device must be held in reset until the oper-
ating conditions are met.

For additional information refer to Application Notes
“Power-Up Considerations” - AN522 and “Power-up
Trouble Shooting” - AN607.

DS40139E-page 40
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8.7 Time-Out Sequence, Power Down,
and Wake-up from SLEEP Status Bits

(TO/PDIGPWUF)

The TO, PD, and GPWUF bits in the STATUS register
can be tested to determine if a RESET condition has
been caused by a power-up condition, a MCLR or
Watchdog Timer (WDT) reset.

TO/PD/GPWUF STATUS
AFTER RESET

TABLE 8-7:

GPWUF| TO | PD RESET caused by

0 0 0 |WDT wake-up from
SLEEP

0 0 u | WDT time-out (not from
SLEEP)

0 1 0 |MCLR wake-up from
SLEEP

0 1 1 |Power-up

0 u MCLR not during SLEEP

1 1 0 |Wake-up from SLEEP on
pin change

Legend: u = unchanged

Note 1: The TO, PD, and GPWUF bits maintain
their status (u) until a reset occurs. A low-
pulse on the MCLR input does not change
the TO, PD, and GPWUF status bits.

8.8 Reset on Brown-Out

A brown-out is a condition where device power (VDD)
dips below its minimum value, but not to zero, and then
recovers. The device should be reset in the event of a
brown-out.

To reset PIC12C5XX devices when a brown-out
occurs, external brown-out protection circuits may be
built, as shown in Figure 8-13 , Figure 8-14 and
Figure 8-15

FIGURE 8-13: BROWN-OUT PROTECTION
CIRCUIT 1

VDD

MCLR

PIC12C5XX

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

*Refer to Figure 8-7 and Table 11-1 for internal
weak pull-up on MCLR.

FIGURE 8-14: BROWN-OUT PROTECTION

CIRCUIT 2
VDD
VDD
VDD

R1

Q1

MCLR

R2

40K | bic1205x%

This brown-out circuit is less expensive, although
less accurate. Transistor Q1 turns off when VbD
is below a certain level such that:

R1
. =07V
VeD* =T RS

*Refer to Figure 8-7 and Table 11-1 for internal
weak pull-up on MCLR.

FIGURE 8-15: BROWN-OUT PROTECTION
CIRCUIT 3

VDD

MCP809 %b pass VDD
53 capacitor

VDD ;I:

- |RST

MCLR
PIC12C5XX

This brown-out protection circuit employs
Microchip Technology’s MCP809 microcontroller
supervisor. The MCP8XX and MCP1XX family of
supervisors provide push-pull and open collector
outputs with both high and low active reset pins.
There are 7 different trip point selections to
accomodate 5V and 3V systems.

DS40139E-page 44
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8.9 Power-Down Mode (SLEEP)

A device may be powered down (SLEEP) and later
powered up (Wake-up from SLEEP).

8.9.1 SLEEP

The Power-Down mode is entered by executing a
SLEEP instruction.

If enabled, the Watchdog Timer will be cleared but
keeps running, the TO bit (STATUS<4>) is set, the PD
bit (STATUS<3>) is cleared and the oscillator driver is
turned off. The 1/O ports maintain the status they had
before the SLEEP instruction was executed (driving
high, driving low, or hi-impedance).

It should be noted that a RESET generated by a WDT
time-out does not drive the MCLR pin low.

For lowest current consumption while powered down,
the TOCKI input should be at VbD or Vss and the GP3/
MCLR/VPP pin must be at a logic high level (VIHMC) if
MCLR is enabled.

8.9.2 WAKE-UP FROM SLEEP

The device can wake-up from SLEEP through one of
the following events:

1. An external reset input on GP3/MCLR/VPP pin,
when configured as MCLR.

2. A Watchdog Timer time-out reset (if WDT was
enabled).

3. A change on input pin GPO, GP1, or GP3/
MCLR/VPP when wake-up on change is
enabled.

These events cause a device reset. The TO, PD, and
GPWUF bits can be used to determine the cause of
device reset. The TO bit is cleared if a WDT time-out
occurred (and caused wake-up). The PD bit, which is
set on power-up, is cleared when SLEEP is invoked.
The GPWUF bit indicates a change in state while in
SLEEP at pins GPO, GP1, or GP3 (since the last time
there was a file or bit operation on GP port).

Caution: Right before entering SLEEP, read the
input pins. When in SLEEP, wake up
occurs when the values at the pins change
from the state they were in at the last
reading. If a wake-up on change occurs
and the pins are not read before
reentering SLEEP, a wake up will occur
immediately even if no pins change while
in SLEEP mode.

The WDT is cleared when the device wakes from
sleep, regardless of the wake-up source.

8.10 Program Verification/Code Protection

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

The first 64 locations can be read by the PIC12C5XX
regardless of the code protection bit setting.

The last memory location cannot be read if code pro-
tection is enabled on the PIC12C508/509.

The last memory location can be read regardless of the
code protection bit setting on the PIC12C508A/509A/
CR509A/CE518/CE519.

8.11 ID Locations

Four memory locations are designated as ID locations
where the user can store checksum or other code-
identification numbers. These locations are not
accessible during normal execution but are readable
and writable during program/verify.

Use only the lower 4 bits of the ID locations and
always program the upper 8 bits as '0's.

[ 1999 Microchip Technology Inc.
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BSF Bit Set f BTFSS Bit Test f, Skip if Set
Syntax: [ label] BSF fb Syntax: [ label] BTFSS fb
Operands: 0<f<31 Operands: 0<f<31
0<b<7 0<b<7
Operation: 1 - (f<b>) Operation: skip if (f<b>) = 1
Status Affected: None Status Affected: None
Encoding: [o101 [bbbf [ffif | Encoding: [o121 [bobf [ffff |
Description: Bit 'b’ in register 'f' is set. Description: If bit b’ in register 'f' is "1’ then the next
Words: 1 |nst.ruct|_on is skipped. _ .
If bit 'b’ is '1’, then the next instruction
Cycles: 1 fetched during the current instruction
Example: BSF FLAG REG, 7 execution, is discarded and an NOP is
' - executed instead, making this a 2 cycle
Before Instruction instruction.
FLAG_REG = 0x0A Words: 1
After Instruction
FLAG_REG = Ox8A Cycles: 12
Example: HERE BTFSS FLAG 1
FALSE GOTO PROCESS_CODE
BTFSC Bit Test f, Skip if Clear TRUE . *
Syntax: [ label] BTFSC fb .
Operands: 0<f<31 Before Instruction
0<bs7 PC =  address ( HERE)
Operation: skip if (f<b>) = 0 After Instruction
. If FLAG<1> = O,
Status Affected: None pC = address (FALSE) ;
Encoding: ’ 0110 | bbbt | fFEEf ’ if FLAG<1> = 1,
Description: If bit 'b’in register ’f'is 0 then the next PC = address (TRUE)
instruction is skipped.
If bit ‘b’ is 0 then the next instruction
fetched during the current instruction
execution is discarded, and an 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 ( TRUE) ;

if FLAG<1> = 1,

PC =  address( FALSE)
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INCF Increment f
Syntax: [ label] INCF fd
Operands: 0<f<31
d0[0,1]
Operation: (f)+1 - (dest)
Status Affected: Z
Encoding: ‘ 0010 ‘ 10df ‘ TIT, ‘
Description: The contents of register 'f' are incre-
mented. If 'd" is O the result is placed in
the W register. If 'd" is 1 the result is
placed back in register *f'.
Words: 1
Cycles: 1
Example: I NCF CNT, 1
Before Instruction
CNT = OxFF
z = 0
After Instruction
CNT = 0x00
z = 1
INCFSZ Increment f, Skip if 0
Syntax: [ label] INCFSZ fd
Operands: 0<f<31
d0[o,1]
Operation: (f) + 1 - (dest), skip if result =0
Status Affected: None
Encoding: ‘ 0011 ‘ 11df ‘ fEEf ‘
Description: The contents of register 'f’ are incre-
mented. If 'd’ is O the result is placed in
the W register. If 'd’" is 1 the result is
placed back in register *f'.
If the result is 0, then the next instruc-
tion, which is already fetched, is dis-
carded and an NOP is executed
instead making it a two cycle instruc-
tion.
Words: 1
Cycles: 1(2)
Example: HERE I NCFSz CNT, 1
GOro LOOP
CONTINUE »

Before Instruction

PC

=  address (HERE)

After Instruction

CNT
if CNT

CNT +1;

0,

address (CONTINUE) ;
0,

address (HERE +1)

(TN N [ TR

IORLW Inclusive OR literal with W
Syntax: [ label] 10RLW k
Operands: 0<k<255
Operation: (W) .OR. (k) - (W)
Status Affected: Z
Encoding: | 1101 | kkkk |kkkk |
Description: The contents of the W register are
OR’ed with the eight bit literal 'k'. The
result is placed in the W register.
Words: 1
Cycles: 1
Example: | ORLW  0x35
Before Instruction
W = Ox9A
After Instruction
W = OxBF
z =0
IORWF Inclusive OR W with f
Syntax: [ label] 10RWF fd
Operands: 0<f<31
d 0[0,1]
Operation: (W).OR. (f) - (dest)
Status Affected: Z
Encoding: | 0001 | 00df | fEEf |
Description: Inclusive OR the W register with regis-
ter 'f'. If 'd" is O the result is placed in
the W register. If 'd' is 1 the result is
placed back in register 'f'.
Words: 1
Cycles: 1
Example: I ORWF RESULT, 0O
Before Instruction
RESULT =  0x13
W = 0x91
After Instruction
RESULT = 0x13
W = 0x93
4 = 0

[ 1999 Microchip Technology Inc.
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OPTION Load OPTION Register
Syntax: [ label] OPTION
Operands: None
Operation: (W) - OPTION
Status Affected: None
Encoding: [oo0o  [oo00 [o010 |
Description: The content of the W register is loaded
into the OPTION register.
Words: 1
Cycles: 1
Example CPTI ON
Before Instruction
w = 0x07
After Instruction
OPTION =  0x07

RETLW Return with Literal in W

Syntax: [ label] RETLW k

Operands: 0<ks<255

Operation: k - (W);
TOS - PC

Status Affected: None

Encoding: ‘ 1000 ‘ kkkk ‘ Kkkkk ‘

Description: The W register is loaded with the eight
bit literal 'k’. The program counter is
loaded from the top of the stack (the
return address). This is a two cycle
instruction.

Words: 1

Cycles: 2

Example: CALL TABLE ; Wcontai ns

;table offset
;val ue.

. ;W now has table
. ;value.

TABLE ADDWF PC ;W = offset

RETLW k1 ;Begin table
RETLW K2 ;

RETLW kn ; End of table

Before Instruction

W =

0x07

After Instruction

W =

value of k8

RLF Rotate Left f through Carry
Syntax: [ label] RLF fd
Operands: 0<f<31
d 0[0,1]
Operation: See description below
Status Affected: C
Encoding: | 0011 | 01df |(fff |
Description: The contents of register 'f' are rotated
one bit to the left through the Carry
Flag. If 'd’ is O the result is placed in the
W register. If 'd’ is 1 the result is stored
back in register f'.
| -
Words: 1
Cycles: 1
Example: RLF REG1,0
Before Instruction
REG1 = 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
W = 1100 1100
C = 1
RRF Rotate Right f through Carry
Syntax: [label] RRF fd
Operands: 0<f<31
dO[0,1]
Operation: See description below
Status Affected: C
Encoding: | 0011 | 00df |(fff |
Description: The contents of register 'f are rotated
one bit to the right through the Carry
Flag. If 'd"is O the result is placed in the
W register. If 'd’ is 1 the result is placed
back in register f'.
g IR
Words: 1
Cycles: 1
Example: RRF REG1,0
Before Instruction
REG1 = 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
W = 01110011
C = 0

[ 1999 Microchip Technology Inc.

DS40139E-page 55



PIC12C5XX

NOTES:

DS40139E-page 58 [0 1999 Microchip Technology Inc.



PIC12C5XX

11.0 ELECTRICAL CHARACTERISTICS - PIC12C508/PIC12C509
Absolute Maximum Ratingst

Ambient Temperature UNAEr DIAS ..........oouiiiiiiiiiiie e —40°C to +125°C
StOrage TEMPETATUIE ........ooiiiiiiiieie sttt e e e e s s e e e st e e s e e e e st e e e s e e e e e sane e e sareee e e —65°C to +150°C
Voltage 0N VDD With FESPECE T0 WSS ...uiiiiiiiiiiiiiiiiiesiie sttt ettt ettt sae e bt e sae e nbe e s bt e nteenaee e Oto+7.5V
Voltage 0N MCLR With FESPECE 10 VSS......cuiuiuiiieieieieetetcecececeeieteteeetesetete ettt ettt et e et ssssete st s et st esasesssssansns 0to+14V
Voltage on all other pins With reSPECt t0 VSS ........ciiiiiiiiiiiiiircrc e e —0.6 V to (VbD + 0.6 V)

Total Power Dissipation(l)

Max. Current out of Vss pin
Max. Current into VbD pin
Input Clamp Current, ik (V1 <0 or VI > VDD)

Output Clamp Current, IOK (VO < 0 OF VO > VDD)...c.cvueuiiuerieniereietsineeeire st st sttt saese e st s s s ssssnees s +20 mA
Max. Output Current SUNK DY @ny 1/O PN ......eiiueiiieiie ettt st et e e sreesnaesnbe e nbeennnes 25 mA
Max. Output Current SoUrced BY any 1/O PiN......coeeieiiiieiie ittt e st ee s sreesraessbe e sreennnes 25 mA
Max. Output Current sourced by /0O POrt (GPIO) .......ccuiiiiiiiiiiiiiieie e 100 mA
Max. Output Current SUNK By 1/O POIt (GPIO )...cc.uiiiiiiiiiiiieiii ettt ettt neeas 100 mA

Note 1: Power Dissipation is calculated as follows: Ppis = Vbp x {Ipp - ¥ I0oH} + ¥ {(VDD-VOH) x loH} + ¥ (VoL x loL)

TNOTICE: Stresses above those listed under "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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FIGURE 11-5: TIMERO CLOCK TIMINGS - PIC12C508/C509

TOCKI M

40 - a1

42

TABLE 11-7: TIMERO CLOCK REQUIREMENTS - PIC12C508/C509

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 11.1.

Par’a\lTeter Sym |Characteristic Min Typ(l) Max | Units [Conditions

40 TtOH |TOCKI High Pulse Width - No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
41 TtOL |TOCKI Low Pulse Width - No Prescaler 0.5 Tcy + 20 — — ns
- With Prescaler 10* — — ns

42 TtOP |TOCKI Period 20 or Tcy + 40*| — — ns |Whichever is greater.

N N = Prescale Value

1,2, 4,..., 256)

* 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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13,5 Timing Parameter Symbology and Load Conditions - PIC12C508A, PIC12C509A,

PIC12CR509A, PIC12CE518, PIC12CES519, PIC12L C508A, PIC12L C509A, PIC12L CR509A,

PIC12L CE518 and PIC12LCE519

The timing parameter symbols have been created following one of the following formats:

1. TppS2ppS
2. TppS
T
F Frequency T Time
Lowercase subscripts (pp) and their meanings:
pp
2 to mc MCLR
ck CLKOUT 0sc oscillator
cy cycle time 0s OSC1
drt device reset timer t0 TOCKI
io 1/0 port wdt watchdog timer
Uppercase letters and their meanings:
S
F Fall P Period
High R Rise
| Invalid (Hi-impedance) Y, Valid
L Low z Hi-impedance

FIGURE 13-1: LOAD CONDITIONS - PIC12C508A/C509A, PIC12CE518/519, PIC12LC508A/509A,
PIC12LCE518/519, PIC12LCR509A

Pin K}j

—CL

v

Vss

CL = 50 pF for all pins except OSC2
15 pF for OSC2 in XT, HS or LP

modes when external clock
is used to drive OSC1

[ 1999 Microchip Technology Inc.
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TABLE 13-6: DRT (DEVICE RESET TIMER PERIOD) - PIC12C508A, PIC12C509A, PIC12CE518,
PIC12CE519, PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12LCE518 and
PIC12LCE519

Oscillator Configuration POR Reset Subsequent Resets
IntRC & ExtRC 18 ms (typical)® 300 ps (typical)®
XT&LP 18 ms (typical)® 18 ms (typical)®

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.

FIGURE 13-5: TIMERO CLOCK TIMINGS - PIC12C508A, PIC12C509A, PIC12CE518, PIC12CE519,
PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12L CE518 and PIC12LCE519

TOCKI M

40 o 41

42

TABLE 13-7: TIMERO CLOCK REQUIREMENTS - PIC12C508A, PIC12C509A, PIC12CE518,
PIC12CE519, PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12LCE518 and
PIC12LCE519

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 13.1.

Parameter C . . .
No Sym |Characteristic Min Typ(l) Max | Units |Conditions
40 TtOH |TOCKI High Pulse Width - No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
41 TtOL |TOCKI Low Pulse Width - No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
42 TtOP |TOCKI Period 20 or Tcy +40* | — — ns |Whichever is greater.
N N = Prescale Value
1,2,4,.., 256)

* 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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Package Type: K04-018 8-Lead Plastic Dual In-line (P) — 300 mil

R

7

[ r

El

— IR o
@ s iiine

B ” |} p—
p

eB B
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
PCB Row Spacing 0.300 7.62
Number of Pins n 8 8
Pitch p 0.100 2.54
Lower Lead Width B 0.014 0.018 0.022 0.36 0.46 0.56
Upper Lead Width B1f 0.055 0.060 0.065 1.40 1.52 1.65
Shoulder Radius R 0.000 0.005 0.010 0.00 0.13 0.25
Lead Thickness c 0.006 0.012 0.015 0.20 0.29 0.38
Top to Seating Plane A 0.140 0.150 0.160 3.56 3.81 4.06
Top of Lead to Seating Plane Al 0.060 0.080 0.100 1.52 2.03 2.54
Base to Seating Plane A2 0.005 0.020 0.035 0.13 0.51 0.89
Tip to Seating Plane L 0.120 0.130 0.140 3.05 3.30 3.56
Package Length D¥ 0.355 0.370 0.385 9.02 9.40 9.78
Molded Package Width E* 0.245 0.250 0.260 6.22 6.35 6.60
Radius to Radius Width El 0.267 0.280 0.292 6.78 7.10 7.42
Overall Row Spacing eB 0.310 0.342 0.380 7.87 8.67 9.65
Mold Draft Angle Top o] 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

*

Controlling Parameter.

Dimension “B1” does not include dam-bar protrusions. Dam-bar protrusions shall not exceed 0.003”
(0.076 mm) per side or 0.006” (0.152 mm) more than dimension “B1.”

* Dimensions “D” and “E” do not include mold flash or protrusions. Mold flash or protrusions shall not
exceed 0.010" (0.254 mm) per side or 0.020” (0.508 mm) more than dimensions “D” or “E.”

—+
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Package Type: K04-084 8-Lead Ceramic Side Brazed Dual In-line with Window (JW) — 300 mil

4 N
T D
[ | 2
n [ ] 1
N Y
N\
U
1
I
[—t—— o ————

Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
PCB Row Spacing 0.300 7.62
Number of Pins n 8 8
Pitch p 0.098 0.100 0.102 2.49 2.54 2.59
Lower Lead Width B 0.016 0.018 0.020 0.41 0.46 0.51
Upper Lead Width B1 0.050 0.055 0.060 1.27 1.40 1.52
Lead Thickness c 0.008 0.010 0.012 0.20 0.25 0.30
Top to Seating Plane A 0.145 0.165 0.185 3.68 4.19 4.70
Top of Body to Seating Plane | A1 0.103 0.123 0.143 2.62 3.12 3.63
Base to Seating Plane A2 0.025 0.035 0.045 0.64 0.89 1.14
Tip to Seating Plane L 0.130 0.140 0.150 3.30 3.56 3.81
Package Length D 0.510 0.520 0.530 12.95 13.21 13.46
Package Width E 0.280 0.290 0.300 7.11 7.37 7.62
Overall Row Spacing eB 0.310 0.338 0.365 7.87 8.57 9.27
Window Diameter w 0.161 0.166 0.171 4.09 4.22 4.34
Lid Length T 0.440 0.450 0.460 11.18 11.43 11.68
Lid Width U 0.260 0.270 0.280 6.60 6.86 7.11

* Controlling Parameter.
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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.

DNV Certification, Inc. DNV MSC
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