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rfPIC12F675

2221 STATUS Register
The STATUS register, shown in Register 2-1, contains:

« the arithmetic status of the ALU
» the RESET status
« the bank select bits for data memory (SRAM)

The STATUS register can be the destination for any
instruction, like any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the
STATUS register as destination may be different than
intended.

For example, CLRF STATUS will clear the upper three
bits and set the Z bit. This leaves the STATUS register
as 000u uluu (where u = unchanged).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOVWF instructions are used to alter the
STATUS register, because these instructions do not
affect any STATUS bits. For other instructions not
affecting any STATUS bits, see the “Instruction Set
Summary”.

Note 1: Bits IRP and RP1 (STATUS<7:6>) are not
used by the rfPIC12F675 and should be
maintained as clear. Use of these bits is
not recommended, since this may affect
upward compatibility with future products.

2: The C and DC bits operate as a Borrow
and Digit Borrow out bit, respectively, in
subtraction. See the SUBLW and SUBWF

instructions for examples.

REGISTER 2-1: STATUS — STATUS REGISTER (ADDRESS: 03h OR 83h)
Reserved Reserved R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
IRP RP1 RPO To | pb | z | bC c
bit 7 bit 0
bit 7 IRP: This bit is reserved and should be maintained as ‘0’
bit 6 RP1: This bit is reserved and should be maintained as ‘0’
bit 5 RPO: Register Bank Select bit (used for direct addressing)
1 =Bank 1 (80h - FFh)
0 = Bank 0 (0O0h - 7Fh)
bit 4 TO: Time-out bit
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred
bit 3 PD: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction
bit 2 Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero
bit 1 DC: Digit carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)

For borrow, the polarity is reversed.

1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

bit 0 C: Carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)
1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

Note:  For borrow the polarity is reversed. A subtraction is executed by adding the two’s
complement of the second operand. For rotate (RRF, RLF) instructions, this bit is
loaded with either the high or low order bit of the source register

Legend:
R = Readable bit
-n = Value at POR

W = Writable bit
"1’ = Bit is set

U = Unimplemented bit, read as ‘0’
'0’ = Bit is cleared

X = Bit is unknown
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REGISTER 5-1:

bit 7
bit 6

bit 5-4

bit 3

bit 2

bit 1

bit 0

T1CON — TIMER1 CONTROL REGISTER (ADDRESS: 10h)
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

| — ‘ TMR1GE |T1CKPSl | T1CKPSO | T10SCEN ‘ T1SYNC | TMR1CS | TMR1ON |

bit 7 bit 0

Unimplemented: Read as ‘0’

TMR1GE: Timerl Gate Enable bit
If TMR1ON = 0:

This bit is ignored

I TMRION=1:

1 =Timerlis on if T1G pin is low
0 =Timerl is on
T1CKPS1:TICKPSO0: Timerl Input Clock Prescale Select bits
11 = 1:8 Prescale Value

10 = 1:4 Prescale Value

01 = 1:2 Prescale Value

00 = 1:1 Prescale Value

T10OSCEN: LP Oscillator Enable Control bit

If INTOSC without CLKOUT oscillator is active:
1 = LP oscillator is enabled for Timerl clock

0 = LP oscillator is off

Else:

This bit is ignored

T1SYNC: Timerl External Clock Input Synchronization Control bit
TMRICS = 1:

1 = Do not synchronize external clock input

0 = Synchronize external clock input

TMRICS =0:

This bit is ignored. Timerl uses the internal clock.

TMRI1CS: Timerl Clock Source Select bit

1 = External clock from T1OSO/T1CKI pin (on the rising edge)
0 = Internal clock (Fosc/4)

TMR1ON: Timerl On bit

1 = Enables Timerl

0 = Stops Timerl

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR "1’ = Bitis set '0’ = Bitis cleared X = Bit is unknown
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54 Timerl Operation in

Asynchronous Counter Mode

If control bit TLSYNC (T1CON<2>) is set, the external
clock input is not synchronized. The timer continues to
increment asynchronous to the internal phase clocks.
The timer will continue to run during SLEEP and can
generate an interrupt on overflow, which will wake-up
the processor. However, special precautions in
software are needed to read/write the timer
(Section 5.4.1).

Note: The ANSEL (9Fh) and CMCON (19h)
registers must be initialized to configure an
analog channel as a digital input. Pins
configured as analog inputs will read ‘0.

54.1 READING AND WRITING TIMER1 IN

ASYNCHRONOUS COUNTER MODE

Reading TMR1H or TMR1L, while the timer is running
from an external asynchronous clock, will ensure a
valid read (taken care of in hardware). However, the
user should keep in mind that reading the 16-bit timer
in two 8-bit values itself, poses certain problems, since
the timer may overflow between the reads.

For writes, it is recommended that the user simply stop
the timer and write the desired values. A write
contention may occur by writing to the timer registers,
while the register is incrementing. This may produce an
unpredictable value in the timer register.

Reading the 16-bit value requires some care.
Examples 12-2 and 12-3 in the PIC Mid-Range MCU
Family Reference Manual (DS33023) show how to
read and write Timerl when it is running in
Asynchronous mode.

5.5

A crystal oscillator circuit is built-in between pins OSC1
(input) and OSC2 (amplifier output). It is enabled by
setting control bit T1OSCEN (T1CON<3>). The
oscillator is a low power oscillator rated up to 37 kHz. It
will continue to run during SLEEP. It is primarily
intended for a 32 kHz crystal. Table 10-2 shows the
capacitor selection for the Timerl oscillator.

Timerl Oscillator

The Timerl oscillator is shared with the system LP
oscillator. Thus, Timerl can use this mode only when
the system clock is derived from the internal oscillator.
As with the system LP oscillator, the user must provide
a software time delay to ensure proper oscillator
start-up.

While enabled, TRISIO4 and TRISIO5 are set. GP4
and GP5 read ‘0’ and TRISIO4 and TRISIOS5 are read
‘1.

Note: The oscillator requires a start-up and
stabilization time before use. Thus,
T1OSCEN should be set and a suitable
delay observed prior to enabling Timer1.

5.6 Timerl Operation During SLEEP

Timerl can only operate during SLEEP when setup in
Asynchronous Counter mode. In this mode, an external
crystal or clock source can be used to increment the
counter. To setup the timer to wake the device:

» Timerl must be on (TLCON<0>)

* TMRL1IE bit (PIE1<0>) must be set

* PEIE bit (INTCON<6>) must be set

The device will wake-up on an overflow. If the GIE bit

(INTCON<7>) is set, the device will wake-up and jump
to the Interrupt Service Routine on an overflow.

TABLE 5-1: REGISTERS ASSOCIATED WITH TIMER1 AS A TIMER/COUNTER

. . . . . . . . Value on Value on
Address | Name | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR. BOD all other

' RESETS

0Bh/8Bh [INTCON | GIE PEIE TOIE INTE GPIE TOIF INTF GPIF |0000 0000|0000 000u
0Ch PIR1 EEIF | ADIF — — CMIF — — TMR1IF |00-- 0--0|00-- 0--0
OEh TMRI1L |[Holding Register for the Least Significant Byte of the 16-bit TMR1 Register XXXX XXXX|uuuu uuuu
OFh TMR1H |Holding Register for the Most Significant Byte of the 16-bit TMR1 Register XXXX XXXX|uuuu uuuu
10h T1CON — | TMRI1GE | TICKPS1 | TLICKPS0 | TLOSCEN| T1SYNC | TMR1CS | TMRLON |- 000 0000 |- uuu uuuu
8Ch PIE1 EEIE | ADIE — — CMIE — — TMRI1IE |00-- 0--0|00-- 0--0
Legend: x =unknown, u = unchanged, - = unimplemented, read as '0'. Shaded cells are not used by the Timerl module.
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6.0 COMPARATOR MODULE

The rfPIC12F675 devices have one analog
comparator. The inputs to the comparator are
multiplexed with the GP0O and GP1 pins. There is an
on-chip Comparator Voltage Reference that can also

REGISTER 6-1:

uU-0 R-0 uU-0

be applied to an input of the comparator. In addition,
GP2 can be configured as the comparator output.
The Comparator Control Register (CMCON), shown
in Register 6-1, contains the bits to control the
comparator.

CMCON — COMPARATOR CONTROL REGISTER (ADDRESS: 19h)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— CouT —

CINV cs | om2 [ omi | cmo

bit 7

bit 7 Unimplemented: Read as ‘0’

bit 6 COUT: Comparator Output bit
When CINV = 0:
1 = VIN+ > VIN-
0 = VIN+ < VIN-
When CINV = 1:
1 = VIN+ < VIN-
0 = VIN+ > VIN-

bit 5 Unimplemented: Read as ‘0’

bit 4 CINV: Comparator Output Inversion bit

1 = Qutput inverted
0 = Output not inverted

bit 3 CIS: Comparator Input Switch bit
When CM2:CMO =110 0r 101 :

1 = VIN- connects to CIN+
0 = VIN- connects to CIN-

bit 2-0 CM2:CMO0: Comparator Mode bits

bit 0

Figure 6-2 shows the Comparator modes and CM2:CMO bit settings

Legend:
R = Readable bit
-n =Value at POR

W = Writable bit
"1’ = Bit is set

U = Unimplemented bit, read as ‘0’

'0’ = Bit is cleared X = Bit is unknown
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6.2 Comparator Configuration

There are eight modes of operation for the comparator.
The CMCON register, shown in Register 6-1, is used to
select the mode. Figure 6-2 shows the eight possible
modes. The TRISIO register controls the data direction
of the comparator pins for each mode. If the

FIGURE 6-2:

Comparator mode is changed, the comparator output
level may not be valid for a specified period of time.
Refer to the specifications in Section 13.0.

Note:

Comparator interrupts should be disabled
during a Comparator mode change. Other-
wise, a false interrupt may occur.

COMPARATOR I/0O OPERATING MODES

Comparator Reset (POR Default Value - low power)

CM2:CMO = 000

GP1/CIN- A

GPO/CIN+ A Off (Read as '0")

0

GP2/COUT D

Comparator Off (Lowest power)
CM2:.CMO =111

GP1/CIN- D

GPO/CIN+ D

GP2/COUT D

Off (Read as '0")

Comparator without Output
CM2:CMO = 010

GP1/CIN- A

GPOICIN* A cout

o

GP2/COUT D

Comparator w/o Output and with Internal Reference

CM2:CMO =100

GP1/CIN- A

GPO/CIN+ D

GP2/COUT D

+

CcouT

From CVREF Module

Comparator with Output and Internal Reference
CM2:CMO = 011

GP1/CIN- A

GPOICIN+ D cout

b

GP2/COUT D

From CVREF Module

Multiplexed Input with Internal Reference and Output

CM2:CMO =101

GP1/CIN- A

GPO/CIN+ A
GP2/COUT D

CIS=0
Cls=1

_|_

—e¢— COUT

—— From CVREF Module

Comparator with Output
CM2:CMO0 = 001

GP1/CIN- A

GPOICIN+ A couTt

o

GP2/COUT D

Multiplexed Input with Internal Reference

CM2:CMO0 =110

GP1/CIN- A

GPO/CIN+ A

GP2/COUT D

CIs=0
CiIs=1

_l’_

—— COUT

From CVREF Module

A = Analog Input, ports always reads ‘0’
D = Digital Input
CIS = Comparator Input Switch (CMCON<3>)

© 2003-2013 Microchip Technology Inc.
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6.5 Comparator Reference

The comparator module also allows the selection of an
internally generated voltage reference for one of the
comparator inputs. The internal reference signal is
used for four of the eight Comparator modes. The
VRCON register, Register 6-2, controls the voltage
reference module shown in Figure 6-5.

6.5.1 CONFIGURING THE VOLTAGE
REFERENCE

The voltage reference can output 32 distinct voltage
levels, 16 in a high range and 16 in a low range.

The following equations determine the output voltages:
VRR =1 (low range): CVREF = (VR3:VR0/ 24) x VDD

VRR = 0 (high range): CVREF = (VDD / 4) + (VR3:VRO x
VDD / 32)

6.5.2 VOLTAGE REFERENCE
ACCURACY/ERROR

The full range of Vss to VDD cannot be realized due to
the construction of the module. The transistors on the
top and bottom of the resistor ladder network
(Figure 6-5) keep CVREF from approaching Vss or
VDD. The Voltage Reference is VDD derived and there-
fore, the CVREF output changes with fluctuations in
VDD. The tested absolute accuracy of the Comparator
Voltage Reference can be found in Section 13.0.

FIGURE 6-5: COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM
16 Stages
A
8R R R R R
VDD L] XX TR SVAVAVY SAVAVAY. ®
8R j|_ VRR
16-1 Analog
MUX
VREN
CVREF to
Comparator ¢————
Input —
VR3:VRO

6.6 Comparator Response Time

Response time is the minimum time, after selecting a
new reference voltage or input source, before the
comparator output is ensured to have a valid level. If
the internal reference is changed, the maximum delay
of the internal voltage reference must be considered
when using the comparator outputs. Otherwise, the
maximum delay of the comparators should be used
(Table 13-7).

6.7 Operation During SLEEP

Both the comparator and voltage reference, if enabled
before entering SLEEP mode, remain active during
SLEEP. This results in higher SLEEP currents than
shown in the power-down specifications. The
additional current consumed by the comparator and the
voltage reference is shown separately in the specifica-
tions. To minimize power consumption while in SLEEP
mode, turn off the comparator, CM2:CMO = 111, and
voltage reference, VRCON<7> = 0.

While the comparator is enabled during SLEEP, an
interrupt will wake-up the device. If the device wakes
up from SLEEP, the contents of the CMCON and
VRCON registers are not affected.

6.8 Effects of a RESET

A device RESET forces the CMCON and VRCON
registers to their RESET states. This forces the
comparator module to be in the Comparator Reset
mode, CM2:CMO = 000 and the voltage reference to its
off state. Thus, all potential inputs are analog inputs
with the comparator and voltage reference disabled to
consume the smallest current possible.

© 2003-2013 Microchip Technology Inc.
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REGISTER 7-1: ADCONO — A/D CONTROL REGISTER (ADDRESS: 1Fh)

RW-0  R/W-0 U-0 U-0 RW-0  RMW-0  RMW-0  RMW-0
ADFM | VCFG — — | cHs1 | cHso |GO/DONE| ADON
bit 7 bit 0
bit 7 ADFM: A/D Result Formed Select bit

1 = Right justified
0 = Left justified

bit 6 VCFG: Voltage Reference bit
1 = VREF pin
0 =VDD
bit 5-4 Unimplemented: Read as zero
bit 3-2 CHS1:CHSO0: Analog Channel Select bits

00 = Channel 00 (ANO)
01 = Channel 01 (AN1)
10 = Channel 02 (AN2)
11 = Channel 03 (AN3)
bit 1 GO/DONE: A/D Conversion STATUS bit
1 = A/D conversion cycle in progress. Setting this bit starts an A/D conversion cycle.
This bit is automatically cleared by hardware when the A/D conversion has completed.
0 = A/D conversion completed/not in progress
bit 0 ADON: A/D Conversion STATUS bit
1 = A/D converter module is operating
0 = A/D converter is shut-off and consumes no operating current

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR "1’ = Bitis set '0’ = Bit is cleared X = Bit is unknown
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8.7 DATA EEPROM OPERATION
DURING CODE PROTECT

Data memory can be code protected by programming
the CPD bit to ‘0.

When the data memory is code protected, the CPU is
able to read and write data to the Data EEPROM. It is
recommended to code protect the program memory
when code protecting data memory. This prevents
anyone from programming zeroes over the existing
code (which will execute as NOPs) to reach an added
routine, programmed in unused program memory,
which outputs the contents of data memory.
Programming unused locations to ‘0’ will also help
prevent data memory code protection from becoming
breached.

TABLE 8-1: REGISTERS/BITS ASSOCIATED WITH DATA EEPROM

value on Valueon all
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR. BOD other
: RESETS

och PIR1 EEIF | ADIF — — CMIF — — |T™MRuIF[00-- 0--0{00-- 0--0
9Ah EEDATA |EEPROM Data Register 0000 0000 {0000 0000
9Bh EEADR — |EEPROM Address Register -000 0000 [-000 0000
9ch EECON1 — — | — | — |wrerr|WReN| WR | RD |---- x000]---- g000
9Dh EECON2() |EEPROM Control Register 2 e

Legend: x = unknown, u = unchanged, - = unimplemented read as '0', g = value depends upon condition.
Shaded cells are not used by Data EEPROM module.
Note 1: EECON2 is not a physical register.

DS70091B-page 48 Preliminary © 2003-2013 Microchip Technology Inc.
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FIGURE 9-5:  TYPICAL ASK TRANSMITTER SCHEMATIC
+V
; Vop Vss 20
J/ 3 GP5/T1CKI/OSC1/CLKIN GPO/ANO/CIN+/ICSPDAT 12
C3 21 GP4/AN3/T1G/OSC2/CLKOUT GP1/AN1/CIN-/VRer/ICSPCLK 17
0.1 uF ? GP3/MCLR/Vep GP2/AN2/TOCKI/INT/COUT 16
5 RFEXTAL FSKout 15
L X1 =1 RFENIN DATAFsk =
= 5 CLkout DATAssK = OTO
o] S wlliE 12 sw2 7 swi
VDDRF U1 VssrF
c1 R1 | ca 10 \ssre rfPIC12F675K ant 2 oio
T T 100 pF
C1 can be shorted = =
R1 can be omitted +V L1
/r 120 nH
R2
C5 4.7 kQ
100 pF
+V T
\(
ns os /1
- 5 pF
+ BT1 Loop Antenna
—L= CcR2032
- 3V Lithium Cell
c7
) 4 pF
FIGURE 9-6: TYPICAL FSK TRANSMITTER SCHEMATIC
+V
; Vob Vss ?g
J/ 3 GP5/T1CKI/OSC1/CLKIN GPO/ANO/CIN+/ICSPDAT 18
C3 7 GP4/AN3/T1G/OSC2/CLKOUT GP1/AN1/CIN-/VRer/ICSPCLK 17
0.1 uF 5] GP3/MCLR/VeP GP2/AN2/TOCKI/INT/COUT 6
5 RFXTAL FSKout 15 +V
AL X1 7 RFENIN DATAFsk 12 /r
£ 13.55 MHz 3] CLKOUT DATAAsk 3 OTO
9| s o 17 sw2 {7 sw
c1 R1 0 VDDRF U1 VssrF T
39 pF \/SSRF rfPIC12F675K ANT  — Oio
Cc2
= y [ 1000 pF =
A +V L1
120 nH
R2
C5 4.7 kQ
100 pF g
3 T
\(
L cs /|
- 5pF
+ BT1 Loop Antenna
—— CR2032
- 3V Lithium Cell
c7
) 4 pF
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11.0 INSTRUCTION SET SUMMARY

The rfPIC12F675 instruction set is highly orthogonal
and is comprised of three basic categories:

 Byte-oriented operations
« Bit-oriented operations
« Literal and control operations

Each rfPIC12F675 instruction is a 14-bit word divided
into an opcode, which specifies the instruction type,
and one or more operands, which further specify the
operation of the instruction. The formats for each of the
categories is presented in Figure 11-1, while the
various opcode fields are summarized in Table 11-1.

Table 11-2 lists the instructions recognized by the
MPASM™ assembler. A complete description of
each instruction is also available in the PIC Mid-
Range Reference Manual (DS33023).

For byte-oriented instructions, ‘t’ represents a file
register designator and ‘d’ represents a destination
designator. The file register designator specifies which
file register is to be used by the instruction.

The destination designator specifies where the result of
the operation is to be placed. If ‘@’ is zero, the result is
placed in the W register. If ‘d’ is one, the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, ‘o’ represents a bit field
designator, which selects the bit affected by the
operation, while ‘£’ represents the address of the file in
which the bit is located.

For literal and control operations, k' represents an
8-bit or 11-bit constant, or literal value.

One instruction cycle consists of four oscillator periods;
for an oscillator frequency of 4 MHz, this gives a normal
instruction execution time of 1 us. All instructions are
executed within a single instruction cycle, unless a
conditional test is true, or the program counter is
changed as a result of an instruction. When this occurs,
the execution takes two instruction cycles, with the
second cycle executed as a NOP.

Note: To maintain upward compatibility with
future products, do not use the OPTION
and TRI SI Oinstructions.

All instruction examples use the format ‘0xhh’ to
represent a hexadecimal number, where ‘*h’ signifies
a hexadecimal digit.

11.1 READ-MODIFY-WRITE
OPERATIONS

Any instruction that specifies a file register as part of
the instruction performs a Read-Modify-Write (R-M-W)
operation. The register is read, the data is modified,
and the result is stored according to either the instruc-
tion, or the destination designator ‘d’. A read operation
is performed on a register even if the instruction writes
to that register.

For example, a CLRF GPIO instruction will read GPIO,
clear all the data bits, then write the result back to
GPIO. This example would have the unintended result
that the condition that sets the GPIF flag would be
cleared.

TABLE 11-1: OPCODE FIELD
DESCRIPTIONS

Field Description

£ Register file address (0x00 to Ox7F)
W Working register (accumulator)

b Bit address within an 8-bit file register
k Literal field, constant data or label

x Don't care location (= 0 or 1).

The assembler will generate code with x = 0.
It is the recommended form of use for
compatibility with all Microchip software tools.

d Destination select; d = 0: store result in W,
d = 1: store result in file register f.
Defaultisd=1.

pC Program Counter

TO Time-out bit

PD Power-down bit

FIGURE 11-1: GENERAL FORMAT FOR

INSTRUCTIONS

Byte-oriented file register operations
13 8 7 6 0

OPCODE | d| f (FILE #)

d = 0 for destination W
d = 1 for destination f
f = 7-bit file register address

Bit-oriented file register operations
13 10 9 76 0
OPCODE |b (BIT #)| f (FILE #)

3-bit bit address
7-bit file register address

b=
f=
Literal and control operations
General

13 8 7 0
OPCODE | k (literal)

k = 8-bit immediate value

CALL and GOTO instructions only
13 11 10 0
OPCODE k (literal)

k = 11-bit immediate value

© 2003-2013 Microchip Technology Inc.
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CALL Call Subroutine

Syntax: [label] CALL k

Operands: 0 < k<2047

Operation: (PC)+ 1> TOS,
k - PC<10:0>,
(PCLATH<4:3>) - PC<12:11>

Status Affected:  None

Description: Call Subroutine. First, return
address (PC+1) is pushed onto
the stack. The eleven-bit immedi-
ate address is loaded into PC bits
<10:0>. The upper bits of the PC
are loaded from PCLATH. CALL is
a two-cycle instruction.

CLRF Clear f

Syntax: [label] CLRF f

Operands: 0<f<127

Operation: 00h — (f)
1527

Status Affected: Z

Description: The contents of register 'f' are
cleared and the Z bit is set.

CLRW Clear W

Syntax: [label] CLRW

Operands: None

Operation: 00h — (W)
1-27

Status Affected: Z

Description: W register is cleared. Zero bit (Z)

is set.

CLRWDT Clear Watchdog Timer

Syntax: [label] CLRWDT

Operands: None

Operation: 00h - WDT
0 — WDT prescaler,
1570
1->PD

Status Affected:  TO, PD

Description: CLRWDT instruction resets the
Watchdog Timer. It also resets
the prescaler of the WDT.
STATUS bits TO and PD are set.

COMF Complement f

Syntax: [label] COMF f,d

Operands: 0<f<127
d e [0,1]

Operation: (f) > (destination)

Status Affected: Z

Description: The contents of register 'f' are
complemented. If 'd" is O, the
result is stored in W. If 'd" is 1, the
result is stored back in register 'f'.

DECF Decrement f

Syntax: [label] DECF f,d

Operands: 0<f<127
d € [0,1]

Operation: (f) - 1 —> (destination)

Status Affected: Z

Description: Decrement 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'.
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Exclusive OR W with f

SWAPF Swap Nibbles in f XORWF
Syntax: [label] SWAPF fd Syntax:
Operands: 0<f<127 Operands:
d € [0,1]
Operation: (f<3:0>) — (destination<7:4>), Operation:
(f<7:4>) — (destination<3:0>) Status Affected:
Status Affected:  None Description:
Description: The upper and lower nibbles of
register 'f' are exchanged. If 'd" is
0, the result is placed in the W
register. If 'd" is 1, the result is
placed in register 'f'.
XORLW Exclusive OR Literal with W
Syntax: [label] XORLW k
Operands: 0<k<255
Operation: (W) .XOR. k —> (W)
Status Affected: z
Description: The contents of the W register

are XOR’ed with the eight-bit
literal 'k'. The result is placed in
the W register.

[label] XORWF f,d
0<f<127

d € [0,1]

(W) .XOR. (f) — (destination)

Z

Exclusive OR the contents of the
W register with register 'f'. If 'd" is
0, the result is stored in the W

register. If 'd" is 1, the result is
stored back in register 'f'.
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FIGURE 13-1: rfPIC12F675 WITH A/D DISABLED VOLTAGE-FREQUENCY GRAPH,
-40°C < TA < +125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

FIGURE 13-2: rfPIC12F675 WITH A/D ENABLED VOLTAGE-FREQUENCY GRAPH,
-40°C < TA <+125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.
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DC Characteristics: rfPIC12F675-1 (Industrial), rfPIC12F675-E (Extended)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
-40°C < Ta < +85°C for industrial
-40°C < TA < +125°C for extended

Operating temperature

Pilrg\m Sym Characteristic Min | Typt| Max | Units Conditions
VDD Supply Voltage Fosc < =4 MHz:
D001 2.0 — 5.5 V | rfPIC12F675 with A/D off
DO01A 2.2 — 5.5 V | rfPIC12F675 with A/D on, 0°C to +125°C
D001B 2.5 — 5.5 V | rfPIC12F675 with A/D on, -40°C to +125°C
D001C 3.0 — 5.5 V |4 MHz < Fosc < =10 MHz
D001D 4.5 — 55 \% Fosc > 10 MHz
D002 |VDR RAM Data Retention 1.5 — — \% Device in SLEEP mode
Voltage®
D003 |VPOR |VDD Start Voltage to — Vss — V | See section on Power-on Reset for details
ensure internal Power-on
Reset signal
D004 |SvbD |VDD Rise Rate to ensure | 0.05* | — — V/ms | See section on Power-on Reset for details
internal Power-on Reset
signal
D005 |VBoD — 2.1 — \%
VDDRF | RF Transmitter Supply
D006 Voltage 2.0 — 5.5 V | Output Power = 4 dBm
DO0O6A 3.0 — 5.5 V | Output Power = 7.5 dBm
D006B 4.0 — 55 V | Output Power = 8.5 dBm
D006C 5.0 — 55 V | Output Power =9 dBm
D007 |VLvD |RF Low Voltage Disable | 1.8 | 1.85 1.9 V | TA=+23°C, RFEN = VDDRF
* These parameters are characterized but not tested.
T Datain "Typ" column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
Note 1: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.
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TABLE 13-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
AND BROWN-OUT DETECT REQUIREMENTS
PaNrgm Sym Characteristic Min Typt Max |Units Conditions
30 TmcL MCLR Pulse Width (low) 2 — — pus |Vbb =5V, -40°C to +85°C
TBD TBD TBD | ms |Extended temperature
31 TwDT Watchdog Timer Time-out 10 17 25 ms |VDD =5V, -40°C to +85°C
Period 10 17 30 ms |Extended temperature
(No Prescaler)
32 TosT Oscillation Start-up Timer — | 1024Tosc | — — |Tosc = OSC1 period
Period
33* TPWRT |Power-up Timer Period 28* 72 132* | ms |VDD =5V, -40°C to +85°C
TBD TBD TBD | ms |Extended Temperature
34 Tioz 1/0 Hi-impedance from MCLR — — 2.0 us
Low or Watchdog Timer Reset
BvDD Brown-out Detect Voltage 2.025 — 2175 | V
Brown-out Hysteresis TBD — — —
35 TBOD Brown-out Detect Pulse Width | 100* — — us |VbD < BvbD (D005)

*

These parameters are characterized but not tested.

Tt Data in ‘Typ’ column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
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TABLE 13-8: rfPIC12F675 A/D CONVERTER CHARACTERISTICS:
Pilr:m Sym | Characteristic Min Typt Max Units Conditions
A01 NR Resolution — — 10 bits bit
A02 EABs |Total Absolute — — +1 LSb |VREF = 5.0V
Error*
A03 EiL Integral Error — — +1 LSb |VREF = 5.0V
A04 EbL |Differential Error — — +1 LSb |No missing codes to 10 bits
VREF = 5.0V
AO05 EFs |Full Scale Range 2.2 — 5.5% \Y,
A06 EorFF |Offset Error — — +1 LSb |VREF =5.0V
AO07 EGN |Gain Error — — +1 LSb |VREF = 5.0V
A10 — Monotonicity — |guaranteed® — — |Vss < VAN < VREF+
A20 VREF |Reference Voltage | 2.0 — — \Y,
A20A 25 VbD + 0.3 Absolute minimum to ensure 10-bit
accuracy
A21 VREF |Reference V High Vss — VDD \Y,
(VDD or VREF)
A25 VAIN  |Analog Input Vss — VREF \%
Voltage
A30 ZAIN |Recommended — — 10 kQ
Impedance of
Analog Voltage
Source
A50 IREF  |VREF Input 10 — 1000 pA |During VAIN acquisition.
Current® Based on differential of VHOLD to VAIN.
— — 10 pA |During A/D conversion cycle.

*

These parameters are characterized but not tested.
t Datain ‘Typ’ column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.

Note 1: When A/D is off, it will not consume any current other than leakage current. The power-down current spec
includes any such leakage from the A/D module.

2: VREF current is from External VREF or VDD pin, whichever is selected as reference input.

3: The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.
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FIGURE 13-11: rfPIC12F675 A/D CONVERSION TIMING (SLEEP MODE)
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Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.

TABLE 13-10: rfPIC12F675 A/D CONVERSION REQUIREMENTS (SLEEP MODE)

Pilrgm Sym Characteristic Min Typt Max | Units Conditions
130 TAD A/D Clock Period 1.6 — — us |VREF 2 3.0V
3.0* — — pus |VREF full range
130 TAD A/D Internal RC ADCS<1:0> =11 (RC mode)
Oscillator Period 3.0* 6.0 9.0* pus |AtVDD = 2.5V
2.0* 4.0 6.0* us |[AtVDD = 5.0V
131 Tcnv - |Conversion Time — 11 — TaD
(not including
Acquisition Time)®
132 TACQ |Acquisition Time (Note 2) 115 — us
5* — — pus | The minimum time is the amplifier
settling time. This may be used if
the “new” input voltage has not
changed by more than 1 LSb (i.e.,
4.1 mV @ 4.096V) from the last
sampled voltage (as stored on
CHOLD).
134 TGo Q4 to A/D Clock — Tosc/2 + Tcy — — |If the A/D clock source is selected
Start as RC, a time of Tcy is added
before the A/D clock starts. This
allows the SLEEP instruction to be
executed.

*  These parameters are characterized but not tested.
T Data in ‘Typ’ column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.

Note 1: ADRES register may be read on the following Tcy cycle.
2: See Section 7.1 for minimum conditions.
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FIGURE 14-3:

TYPICAL IPD vs. VDD OVER TEMP (+125°C)
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FIGURE 14-4:

MAXIMUM IpD vs. VDD OVER TEMP (-40°C TO +25°C)
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FIGURE 14-15: MAXIMUM AND MINIMUM INTOSC FREQ vs. TEMPERATURE WITH 0.1pF AND
0.01pF DECOUPLING (VDD = 3.5V)

Internal Oscillator
Frequency vs Temperature

4.20E+06

4.15E+06 -+
N 4.10E+06
5 4.05E+06 i A — — —e— -3sigma
S 4.00E+06 ﬁ —— average
S 3.95E+06 E ///*\\’\ —aA— +3sigma
O 3.90E+06 + — e
Y 3856406 : e

3.80E+06 F

-40°C 0°C 25°C 85°C 125°C

Temperature (°C)

FIGURE 14-16:  MAXIMUM AND MINIMUM INTOSC FREQ vs. VoD WITH 0.1uF AND 0.01uF
DECOUPLING (+25°C)
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families 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
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is 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
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights.
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