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NOTES:
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4.3 PCL and PCLATH

The Program Counter (PC) is 13-bits wide. The low
byte comes from the PCL register, which is a readable
and writable register. The high byte (PC<12:8>) is not
directly readable or writable and comes from PCLATH.
On any Reset, the PC is cleared. Figure 4-4 shows the
two situations for loading the PC. The upper example
in Figure 4-4 shows how the PC is loaded on a write to
PCL (PCLATH<4:0> — PCH). The lower example in
Figure 4-4 shows how the PC is loaded during a CALL
or GOTO instruction (PCLATH<4:3> — PCH).

FIGURE 4-4. LOADING OF PC IN
DIFFERENT SITUATIONS
PCH PCL
12 8 _7 O Instruction with
PC | | PCLas
Destination
E PCLATH<4:0> 8
5 ALU result
LI LT
PCLATH
PCH PCL
12 11 10 8 7 0
PC | | : | coro, carr
PCLATH<4:3> 11
2 Opcode <10:0>
LITTITTT]
PCLATH

431 COMPUTED GoT0

A computed GOTO is accomplished by adding an offset
to the program counter (ADDWF PcCL). When doing a
table read using a computed GOTO method, care
should be exercised if the table location crosses a PCL
memory boundary (each 256-byte block). Refer to the
Application Note AN556 “Implementing a Table Read”
(DS00556).

432 STACK

The PIC16F627A/628A/648A family has an 8-level
deep x 13-bit wide hardware stack (Figure 4-1). The
stack space is not part of either program or data space
and the Stack Pointer is not readable or writable. The
PC is PUSHed onto the stack when a CALL instruction
is executed or an interrupt causes a branch. The stack
is POPed in the event of a RETURN, RETLW oOr a
RETFIE instruction execution. PCLATH is not affected
by a PUSH or POP operation.

The stack operates as a circular buffer. This means that
after the stack has been PUSHed eight times, the ninth
PUSH overwrites the value that was stored from the
first PUSH. The tenth PUSH overwrites the second
PUSH (and so on).

Note 1: There are no Status bits to indicate stack
overflow or stack underflow conditions.

2: There are no instructions/mnemonics
called PUSH or POP. These are actions
that occur from the execution of the
CALL, RETURN, RETLW and RETFIE
instructions, or the vectoring to an
interrupt address.

4.4 Indirect Addressing, INDF and
FSR Registers

The INDF register is not a physical register. Addressing
the INDF register will cause indirect addressing.

Indirect addressing is possible by using the INDF
register. Any instruction using the INDF register
actually accesses data pointed to by the File Select
Register (FSR). Reading INDF itself indirectly will
produce 00h. Writing to the INDF register indirectly
results in a no-operation (although Status bits may be
affected). An effective 9-bit address is obtained by
concatenating the 8-bit FSR register and the IRP bit
(STATUS<7>), as shown in Figure 4-5.

A simple program to clear RAM location 20h-2Fh using
indirect addressing is shown in Example 4-1.

EXAMPLE 4-1: INDIRECT ADDRESSING
MOVLW  0x20 ;jinitialize pointer
MOVWF FSR ;to RAM

NEXT CLRF INDF
INCF FSR
BTFSS FSR, 4
GOTO NEXT

jclear INDF register
;inc pointer

;all done?

;jno clear next

;yes continue
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FIGURE 5-9: BLOCK DIAGRAM OF
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Note 1: Peripheral OE (output enable) is only active if

peripheral select is active.

FIGURE 5-10: BLOCK DIAGRAM OF
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peripheral select is active.

Peripheral OE (output enable) is only active if
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7.0 TIMER1 MODULE

The Timer1 module is a 16-bit timer/counter consisting
of two 8-bit registers (TMR1H and TMR1L) which are
readable and writable. The TMR1 register pair
(TMR1H:TMR1L) increments from 0000h to FFFFh
and rolls over to 0000h. The Timer1 Interrupt, if
enabled, is generated on overflow of the TMR1 register
pair which latches the interrupt flag bit TMR1IF
(PIR1<0>). This interrupt can be enabled/disabled by
setting/clearing the Timer1 interrupt enable bit TMR1IE
(PIE1<0>).

Timer1 can operate in one of two modes:

* As atimer
* As a counter

The Operating mode is determined by the clock select
bit, TMR1CS (T1CON<1>).

In Timer mode, the TMR1 register pair value
increments every instruction cycle. In Counter mode, it
increments on every rising edge of the external clock
input.

Timer1 can be enabled/disabled by setting/clearing
control bit TMR1ON (T1CON<0>).

Timer1 also has an internal “Reset input”. This Reset
can be generated by the CCP module (Section 9.0
“Capture/Compare/PWM (ccpP) Module”).
Register 7-1 shows the Timer1 control register.

For the PIC16F627A/628A/648A, when the Timer1
oscillator is enabled (T1OSCEN is set), the RB7/
T10SI/PGD and RB6/T10SO/T1CKI/PGC pins
become inputs. That is, the TRISB<7:6> value is
ignored.

REGISTER 7-1:  T1CON — TIMERL CONTROL REGISTER (ADDRESS: 10h)
u-0 U0  RW-0  RMWO RW-0  RW-0  RWO  RMWO
| — | — [mickps1[TiCKPSO| T10SCEN |TISYNC|TMR1CS | TMR1ON
bit 7 bit 0
bit 7-6 Unimplemented: Read as ‘0’

bit 5-4 T1CKPS<1:0>: Timer1 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

bit 3 T10OSCEN: Timer1 Oscillator Enable Control bit

1 = Oscillator is enabled
0 = Oscillator is shut off(})

bit 2 T1SYNC: Timer1 External Clock Input Synchronization Control bit

TMR1CS =1

1 = Do not synchronize external clock input

0 = Synchronize external clock input

TMR1CS =0

This bit is ignored. Timer1 uses the internal clock when TMR1CS = 0.
bit 1 TMR1CS: Timer1 Clock Source Select bit
1 = External clock from pin RB6/T10SO/T1CKI/PGC (on the rising edge)

0 = Internal clock (Fosc/4)
bit 0 TMR21ON: Timer1 On bit

1 = Enables Timer1
0 = Stops Timer1

Note 1: The oscillator inverter and feedback resistor are turned off to eliminate power drain.

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
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NOTES:
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The code example in Example 10-1 depicts the steps
required to configure the Comparator module. RA3 and
RA4 are configured as digital output. RAO and RA1 are
configured as the V- inputs and RA2 as the V+ input to
both comparators.

EXAMPLE 10-1: INITIALIZING
COMPARATOR MODULE
FLAG_REG EQU 0X20
CLRF FLAG_REG ;Init flag register
CLRF PORTA ;Init PORTA
MOVF CMCON, W ;Load comparator bits

ANDLW 0xCO0 ;Mask comparator bits

IORWF FLAG_REG,F ;Store bits in flag register

MOVLW 0x03 ;Init comparator mode

MOVWF CMCON ;CM<2:0> = 011

BSF STATUS,RPO ;Select Bankl

MOVLW 0x07 ;Initialize data direction

MOVWF TRISA ;Set RA<2:0> as inputs
;RA<4:3> as outputs
;TRISA<7:5> always read ‘0’

BCF STATUS,RPO ;Select Bank 0

CALL DELAY10 ;10Ms delay

MOVF CMCON, F ;Read CMCONto end change
;condition

BCF PIR1,CMIF ;Clear pending interrupts

BSF STATUS,RPO ;Select Bank 1

BSF PIE1l,CMIE ;Enable comparator interrupts

BCF STATUS,RPO ;Select Bank 0

BSF INTCON, PEIE ;Enable peripheral interrupts

BSF INTCON,GIE ;Global interrupt enable

10.2 Comparator Operation

A single comparator is shown in Figure 10-2 along with
the relationship between the analog input levels and
the digital output. When the analog input at VIN+ is less
than the analog input VIN-, the output of the comparator
is a digital low level. When the analog input at VIN+ is
greater than the analog input VIN-, the output of the
comparator is a digital high level. The shaded areas of
the output of the comparator in Figure 10-2 represent
the uncertainty due to input offsets and response time.
See Table 17-2 for Common Mode voltage.

10.3 Comparator Reference

An external or internal reference signal may be used
depending on the comparator Operating mode. The
analog signal that is present at VIN- is compared to the
signal at VIN+, and the digital output of the comparator
is adjusted accordingly (Figure 10-2).

FIGURE 10-2: SINGLE COMPARATOR
VIN+
Result
VIN-

10.3.1 EXTERNAL REFERENCE SIGNAL

When external voltage references are used, the
Comparator module can be configured to have the
comparators operate from the same or different
reference sources. However, threshold detector
applications may require the same reference. The
reference signal must be between Vss and VDD, and
can be applied to either pin of the comparator(s).

10.3.2 INTERNAL REFERENCE SIGNAL

The Comparator module also allows the selection of an
internally generated voltage reference for the
comparators. Section 11.0 “Voltage Reference
Module”, contains a detailed description of the Voltage
Reference module that provides this signal. The
internal reference signal is used when the comparators
are in mode CM<2:0>=010 (Figure 10-1). In this
mode, the internal voltage reference is applied to the
VIN+ pin of both comparators.

10.4 Comparator Response Time

Response time is the minimum time, after selecting a
new reference voltage or input source, before the
comparator output is 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 17-2, page 142).

© 2009 Microchip Technology Inc.
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14.0 SPECIAL FEATURES OF THE
CPU

Special circuits to deal with the needs of real-time
applications are what sets a microcontroller apart from
other processors. The PIC16F627A/628A/648A family
has a host of such features intended to maximize
system reliability, minimize cost through elimination of
external components, provide power-saving operating
modes and offer code protection.

These are:

OSC selection

Reset

Power-on Reset (POR)
Power-up Timer (PWRT)
Oscillator Start-Up Timer (OST)
Brown-out Reset (BOR)
Interrupts

Watchdog Timer (WDT)

9. Sleep

10. Code protection

11. ID Locations

12. In-Circuit Serial Programming™ (ICSP™)

The PIC16F627A/628A/648A has a Watchdog Timer
which is controlled by configuration bits. It runs off its
own RC oscillator for added reliability. There are two
timers that offer necessary delays on power-up. One is
the Oscillator Start-up Timer (OST), intended to keep
the chip in Reset until the crystal oscillator is stable.
The other is the Power-up Timer (PWRT), which
provides a fixed delay of 72 ms (nominal) on power-up
only, designed to keep the part in Reset while the
power supply stabilizes. There is also circuitry to reset
the device if a brown-out occurs. With these three
functions on-chip, most applications need no external
Reset circuitry.

® N OrWN =

The Sleep mode is designed to offer a very low current
Power-down mode. The user can wake-up from Sleep
through external Reset, Watchdog Timer wake-up or
through an interrupt. Several oscillator options are also
made available to allow the part to fit the application.
The RC oscillator option saves system cost while the
LP crystal option saves power. A set of configuration
bits are used to select various options.

14.1 Configuration Bits

The configuration bits can be programmed (read as ‘0°)
or left unprogrammed (read as ‘1’) to select various
device configurations. These bits are mapped in
program memory location 2007h.

The user will note that address 2007h is beyond the
user program memory space. In fact, it belongs to the
special configuration memory space (2000h-3FFFh),
which can be accessed only during programming. See
“PIC16F627A/628A/648A EEPROM Memory
Programming Specification” (DS41196) for additional
information.

© 2009 Microchip Technology Inc.
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14.4 Power-on Reset (POR), Power-up
Timer (PWRT), Oscillator Start-up
Timer (OST) and Brown-out Reset
(BOR)

14.41 POWER-ON RESET (POR)

The on-chip POR holds the part in Reset until a VbD
rise is detected (in the range of 1.2-1.7V). A maxi-
mum rise time for VDD is required. See Section 17.0
“Electrical Specifications” for details.

The POR circuit does not produce an internal Reset
when VDD declines.

When the device starts normal operation (exits the
Reset condition), device operating parameters
(voltage, frequency, temperature, etc.) must be met to
ensure proper operation. If these conditions are not
met, the device must be held in Reset via MCLR, BOR
or PWRT until the operating conditions are met.

For additional information, refer to Application Note
ANGB07 “Power-up Trouble Shooting” (DS00607).

14.4.2 POWER-UP TIMER (PWRT)

The PWRT provides a fixed 72 ms (nominal) time out
on power-up (POR) or if enabled from a Brown-out
Reset. The PWRT operates on an internal RC oscilla-
tor. The chip is keptin Reset as long as PWRT is active.
The PWRT delay allows the VDD to rise to an accept-
able level. A configuration bit, PWRTE can disable (if
set) or enable (if cleared or programmed) the PWRT. It
is recommended that the PWRT be enabled when
Brown-out Reset is enabled.

The power-up time delay will vary from chip-to-chip and
due to VDD, temperature and process variation. See
DC parameters Table 17-7 for details.

14.4.3 OSCILLATOR START-UP TIMER
(OST)

The OST provides a 1024 oscillator cycle (from OSC1
input) delay after the PWRT delay is over. Program
execution will not start until the OST time out is
complete. This ensures that the crystal oscillator or
resonator has started and stabilized.

The OST time out is invoked only for XT, LP and HS
modes and only on Power-on Reset or wake-up from
Sleep. See Table 17-7.

14.4.4 BROWN-OUT RESET (BOR)

The PIC16F627A/628A/648A have on-chip BOR
circuitry. A configuration bit, BOREN, can disable (if
clear/programmed) or enable (if set) the BOR circuitry.
If VDD falls below VBOR for longer than TBOR, the
brown-out situation will reset the chip. A Reset is not
assured if VDD falls below VBOR for shorter than TBOR.
VBOR and TBOR are defined in Table 17-2 and
Table 17-7, respectively.

On any Reset (Power-on, Brown-out, Watchdog, etc.),
the chip will remain in Reset until VDD rises above
VBOR (see Figure 14-7). The Power-up Timer will now
be invoked, if enabled, and will keep the chip in Reset
an additional 72 ms.

If VDD drops below VBOR while the Power-up Timer is
running, the chip will go back into a Brown-out Reset
and the Power-up Timer will be re-initialized. Once VDD
rises above VBOR, the Power-Up Timer will execute a
72 ms Reset. Figure 14-7 shows typical brown-out
situations.

FIGURE 14-7: BROWN-OUT SITUATIONS WITH PWRT ENABLED
VDD
________________________________ VBOR
>TBOR —® | <4—
Internal [T
Reset 72ms
VDD
_____________W _____________ VBOR
i )
Internal <72 ms -
Reset 72ms
VDD
_____ \_____________7[_____________ VBOR
I
! |
Internal : _
Reset 72ms
Note: 72 ms delay only if PWRTE bit is programmed to ‘0’.
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FIGURE 14-13:

EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 2

FIGURE 14-11: EXTERNAL POWER-ON

RESET CIRCUIT (FOR
SLOW Vbb POWER-UP)

\/sls} VDD
b R PIC16F627A/628A/648A
R1
MCLR
C

Note 1:

T

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.

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

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

VDD

FIGURE 14-12:

EXTERNAL BROWN-OUT
PROTECTION CIRCUIT 1

VDD

33k

Note 1:

l VDD

10k MCLR

40k | PIC16F627A/628A/648A

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

Internal Brown-out Reset circuitry should
be disabled when using this circuit.

R1

R2

Note 1:

VDD

Q1
MCLR

40k | pIc16F627A/628A/648A

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

VDD x =0.7V

R1
R1 + R2
Internal Brown-out Reset should be
disabled when using this circuit.
Resistors should be adjusted for the
characteristics of the transistor.
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TABLE 14-8: SUMMARY OF INTERRUPT REGISTERS
value on Value on all
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 u other
POR Reset @
Resets
0Bh, 8Bh, |INTCON| GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
10Bh, 18Bh
0Ch PIR1 EEIF | CMIF RCIF TXIF — CCP1IF | TMR2IF | TMR1IF | 0000 -000 | 0000 -000
8Ch PIE1 EEIE | CMIE | RCIE TXIE — CCP1IE | TMR2IE | TMR1IE | 0000 -000 | 0000 -000
Note 1: Other (non Power-up) Resets include MCLR Reset, Brown-out Reset and Watchdog Timer Reset during normal

operation.

14.6

During an interrupt, only the return PC value is saved
on the stack. Typically, users may wish to save key
registers during an interrupt (e.g., W register and
Status register). This must be implemented in software.

Context Saving During Interrupts

Example 14-1 stores and restores the Status and W
registers. The user register, W_TEMP, must be defined
in a common memory location (i.e., W_TEMP is
defined at 0x70 in Bank 0 and is therefore, accessible
at OxFO, 0x170 and 0x1F0). The Example 14-1:

» Stores the W register

« Stores the Status register

» Executes the ISR code

» Restores the Status (and bank select bit register)

* Restores the W register

EXAMPLE 14-1: SAVING THE STATUS
AND W REGISTERS IN
RAM

MOVWF W_TEMP ;copy W to temp register,
jcould be in any bank

SWAPF  STATUS,W ;swap status to be saved
;into W

BCF STATUS,RPO ;change to bank 0
;jregardless of current
;bank

MOVWF  STATUS_TEMP ;save status to bank 0
;jregister

: (ISR)

SWAPF STATUS TEMP,W;swap STATUS_ TEMP

register
;into W, sets bank to

original
;state

MOVWF STATUS ;move W into STATUS
;jregister

SWAPF W_TEMP,F ;swap W_TEMP

SWAPF W_TEMP, W jswap W_TEMP into W

14.7 Watchdog Timer (WDT)

The Watchdog Timer is a free running on-chip RC
oscillator which does not require any external
components. This RC oscillator is separate from the
RC oscillator of the CLKIN pin. That means that the
WDT will run, even if the clock on the OSC1 and OSC2
pins of the device has been stopped, for example, by
execution of a SLEEP instruction. During normal
operation, a WDT time out generates a device Reset. If
the device is in Sleep mode, a WDT time out causes
the device to wake-up and continue with normal
operation. The WDT can be permanently disabled by
programming the configuration bit WDTE as clear
(Section 14.1 “Configuration Bits”).

14.7.1 WDT PERIOD

The WDT has a nominal time-out period of 18 ms (with
no prescaler). The time-out periods vary with
temperature, VDD and process variations from part to
part (see DC Specifications, Table 17-7). If longer time-
out periods are desired, a postscaler with a division ratio
of up to 1:128 can be assigned to the WDT under
software control by writing to the OPTION register. Thus,
time-out periods up to 2.3 seconds can be realized.

The CLRWDT and SLEEP instructions clear the WDT
and the postscaler, if assigned to the WDT, and prevent
it from timing out and generating a device Reset.

The TO bit in the Status register will be cleared upon a
Watchdog Timer time out.

14.7.2 WDT PROGRAMMING

CONSIDERATIONS

It should also be taken in account that under worst case
conditions (VDD = Min., Temperature = Max., max.
WDT prescaler) it may take several seconds before a
WDT time out occurs.

© 2009 Microchip Technology Inc.
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15.2 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.Af'fected: C,DC, 7z Status Affected: 7
Encoding: ‘ - | i ‘ i | ke ‘ Encoding: ‘ 11 | 1001 ‘ kkkk | kkkk ‘
Description: The contents of the W register D s .
are added to the eight bit literal escription: The ?ontepts of W regls.te.r are
‘K’ and the result is placed in the AND'ed with the eight bit literal
W register. K. The result is placed in the W
register.
Words: 1 Word 1
Cycles: 1 oras:
Example ADDLW  0x15 Cycles: 1
Before Instruction Example ANDLW  OxSF
W = 0x10 Before Instruction
After Instruction W = O0xA3
W = 0x25 After Instruction
W = 0x03
ADDWF Add W and f ANDWF AND W with f
Syntax: [label] ADDWF fd Syntax: [label] ANDWF fd
Operands: 0<f<127 Operands: 0<f<127
d e [0,1] d € [0,1]
Operation: (W) + (f) > (dest) Operation: (W) .AND. (f) — (dest)
Status Affected: C,DC, Z Status Affected: Z
Encoding: ‘ 00 | 0111 ‘ dfff | fEEE ‘ Encoding: ‘ 00 | 0101 ‘ dfff | fEEE ‘
Description: Add the contents of the W Description: AND the W register with register
register with register ‘. If ‘d’ is ‘f.1f'd’is ‘0, the result is stored
‘0’, the result is stored in the W in the W register. If 'd’ is ‘1’, the
register. If ‘d’ is ‘1’, the result is result is stored back in register
stored back in register f". f.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDWF  REG1, 0 Example ANDWF  REG1, 1

Before Instruction

W = 0x17

REG1 = 0xC2
After Instruction

w = 0xD9

REG1 = 0xC2

Z =0

C =0

DC =0

Before Instruction

W = 0x17

REG1 = 0xC2
After Instruction

w = 0x17

REG1 = 0x02
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MOVWEF Move W to f
Syntax: [label] MOVWF f
Operands: 0<f<127
Operation: (W) > (f)
Status Affected:  None
Encoding: ‘ 00 | 0000 ‘ 1f£f | FEFE ‘
Description: Move data from W register to
register ‘f.
Words: 1
Cycles: 1
Example MOVWF  REG1
Before Instruction
REG1 = OxFF
w = Ox4F
Atfter Instruction
REG1 = O0x4F
w = Ox4F
NOP No Operation
Syntax: [label] NOP
Operands: None
Operation: No operation
Status Affected:  None
Encoding: ‘ 00 | 0000 ‘ 0xx0 | 0000 ‘
Description: No operation.
Words: 1
Cycles: 1
Example NOP

OPTION Load Option Register
Syntax: [label] OPTION
Operands: None
Operation: (W) > OPTION
Status Affected:  None
Encoding: ‘oo |oooo ‘0110 |001o
Description: The contents of the W register are
loaded in the OPTION register.
This instruction is supported for
code compatibility with PIC16C5X
products. Since OPTION is a
readable/writable register, the
user can directly address it. Using
only register instruction such as
MOVWE .
Words: 1
Cycles: 1
Example
To maintain upward compatibil-
ity with future PIC® MCU
products, do not use this
instruction.
RETFIE Return from Interrupt
Syntax: [label] RETFIE
Operands: None
Operation: TOS — PC,
1—> GIE
Status Affected:  None
Encoding: ‘ 00 | 0000 ‘ 0000 | 1001 ‘
Description: Return from Interrupt. Stack is
POPed and Top-of-Stack (TOS)
is loaded in the PC. Interrupts
are enabled by setting Global
Interrupt Enable bit, GIE
(INTCON<7>). This is a two-
cycle instruction.
Words: 1
Cycles: 2
Example RETFIE

Atfter Interrupt
PC = TOS
GIE= 1
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RETLW Return with Literal in W RLF Rotate Left f through Carry
Syntax: [label] RETLW k Syntax: [label] RLF f.d
Operands: 0<k<255 Operands: 0<f<127
Operation: k — (W); de[01]
TOS —» PC Operation: See description below
Status Affected:  None Status Affected: C
Encoding: ‘ 11 | 01xx ‘ kkkk | kkkk ‘ Encoding: 00 | 1101 ‘ dfff ‘ EEEE |
Description: The W register is loaded with Description: The contents of register ‘f’ are
the eight-bit literal ‘k’. The rotated one bit to the left through
program counter is loaded from the Carry Flag. If ‘d’ is ‘0’, the
the top of the stack (the return result is placed in the W register.
address). This is a two-cycle If ‘d’ is ‘1, the result is stored
instruction. back in register f".
Words: 1
Cycles: 2
Words: 1
Example CALL TABLE;W contains table
;offset value Cycles: 1
. ;W now has table value Example RLF REGL, O
TABLE . Before Instruction
ADDWF PC;W = offset REG1=1110 0110
RETLW k1;Begin table C =0
RETLW k2; After Instruction
. REG1=1110 0110
. W =1100 1100
. C =1
RETLW kn; End of table
Before Instruction
W = 0x07
After Instruction
W = value of k8
RETURN Return from Subroutine
Syntax: [label] RETURN
Operands: None
Operation: TOS —» PC
Status Affected:  None
Encoding: ‘ 00 | 0000 ‘ 0000 | 1000 ‘
Description: Return from subroutine. The
stack is POPed and the top of
the stack (TOS) is loaded into
the program counter. This is a
two-cycle instruction.
Words: 1
Cycles: 2
Example RETURN

Atfter Interrupt
PC = TOS
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17.1

DC Characteristics: PIC16F627A/628A/648A (Industrial, Extended)
PIC16LF627A/628A/648A (Industrial)

PIC16LF627A/628A/648A Standard Operating Conditions (unless otherwise stated)
(Industrial) Operating temperature -40°C < Ta < +85°C for industrial
PIC16E627A/628A/648A Standgrd Operating COI’IdItIOOnS (unless otoherW|'se statled)
(Industrial, Extended) Operating temperature -40°C < Ta < +85°C for industrial and
’ -40°C < Ta < +125°C for extended
PaNr:m Sym Characteristic/Device Min Typt Max Units Conditions
VDD |Supply Voltage
D001 PIC16LF627A/628A/648A 20 — 5.5 \Y
PIC16F627A/628A/648A 3.0 — 5.5 \Y,
D002 VDR |RAM Data Retention — 1.5* — \% Device in Sleep mode
Voltage®
D003 | VPOR | VDD Start Voltage — Vss — \Y, See Section 14.4 “Power-
to ensure Power-on Reset on Reset (POR), Power-up
Timer (PWRT), Oscillator
Start-up Timer (OST) and
Brown-out Reset
(BOR)” on Power-on Reset
for details
D004 | SvbD | VDD Rise Rate 0.05* — — V/ms |See Section 14.4 “Power-
to ensure Power-on Reset on Reset (POR), Power-up
Timer (PWRT), Oscillator
Start-up Timer (OST) and
Brown-out Reset (BOR)”
on Power-on Reset for
details
D005 | VBOR |Brown-out Reset Voltage 3.65 4.0 4.35 \Y, BOREN configuration bit is
set
3.65 4.0 4.4 \Y BOREN configuration bit is
set, Extended
Legend: Rows with standard voltage device data only are shaded for improved readability.
*  These parameters are characterized but not tested.
1 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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17.5 Timing Parameter Symbology

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

1. TppS2ppS
2. TppS
T
F Frequency T Time
Lowercase subscripts (pp) and their meanings:
pp
ck CLKOUT osc OSC1
io 1/0O port to TOCKI
mc MCLR
Uppercase letters and their meanings:
S
F Fall P Period
H High R Rise
| Invalid (High-impedance) \Y, Valid
L Low 4 High-Impedance
FIGURE 17-3: LOAD CONDITIONS

Load Condition 1

VDD/2
RL
; —— CL
Pin T
Vss
RL = 464Q
CL = 50 pF for all pins except OSC2

15 pF for OSC2 output

Load Condition 2

Pin

CL

Vss
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FIGURE 18-2: TYPICAL BASELINE IpD vs. VDD (85°C)
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FIGURE 18-3: TYPICAL BASELINE CURRENT IpD vs. VDD (125°C)
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FIGURE 18-10: TYPICAL INTERNAL OSCILLATOR FREQUENCY vs. TEMPERATURE
VDD = 3 VOLTS
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FIGURE 18-11: TYPICAL INTERNAL OSCILLATOR FREQUENCY vs. TEMPERATURE
VDD = 2 VOLTS
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NOTES:
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19.0 PACKAGING INFORMATION

19.1 Package Marking Information

18-Lead PDIP

XXXXXXXXXXXXXXXXX
D XXXXXXXXXXXXXXXXX
o A YYWWNNN

18-Lead SOIC (.300")

XXXXXXXXXXXX
XXXXXXXXXXXX
XXXXXXXXXXXX

o @ YYWWNNN

20-Lead SSOP

XXXXXXXXXXX
XXXXXXXXXXX

R\ YYWWNNN

O

28-Lead QFN

TR

XXXXXXXX

XXXXXXXX
YYWWNNN

Example

PIC16F627A

) P @3
o 8 410017

O

Example

PIC16F628A
-E/SO (a3

R\ 0410017

O

Example

PIC16F648A

-I/SS @3

B\ 0410017
O

Example

TR

16F628A

/ML &3
0410017

Legend: XX..X Customer-specific information

Y Year code (last digit of calendar year)

YY Year code (last 2 digits of calendar year)

Www Week code (week of January 1 is week ‘01)

NNN Alphanumeric traceability code

Pb-free JEDEC designator for Matte Tin (Sn)

* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.
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