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"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC16F627A/628A/648A
TABLE 3-2: PIC16F627A/628A/648A PINOUT DESCRIPTION

Name Function Input Type Output Type Description

RA0/AN0 RA0 ST CMOS Bidirectional I/O port
AN0 AN — Analog comparator input

RA1/AN1 RA1 ST CMOS Bidirectional I/O port
AN1 AN — Analog comparator input

RA2/AN2/VREF RA2 ST CMOS Bidirectional I/O port
AN2 AN — Analog comparator input
VREF — AN VREF output

RA3/AN3/CMP1 RA3 ST CMOS Bidirectional I/O port
AN3 AN — Analog comparator input

CMP1 — CMOS Comparator 1 output
RA4/T0CKI/CMP2 RA4 ST OD Bidirectional I/O port

T0CKI ST — Timer0 clock input
CMP2 — OD Comparator 2 output

RA5/MCLR/VPP RA5 ST — Input port

MCLR ST — Master clear. When configured as MCLR, this 
pin is an active low Reset to the device. 
Voltage on MCLR/VPP must not exceed VDD 
during normal device operation.

VPP — — Programming voltage input
RA6/OSC2/CLKOUT RA6 ST CMOS Bidirectional I/O port

OSC2 — XTAL Oscillator crystal output. Connects to crystal 
or resonator in Crystal Oscillator mode.

CLKOUT — CMOS In RC/INTOSC mode, OSC2 pin can output 
CLKOUT, which has 1/4 the frequency of 
OSC1.

RA7/OSC1/CLKIN RA7 ST CMOS Bidirectional I/O port
OSC1 XTAL — Oscillator crystal input
CLKIN ST — External clock source input. RC biasing pin.

RB0/INT RB0 TTL CMOS Bidirectional I/O port. Can be software 
programmed for internal weak pull-up.

INT ST — External interrupt
RB1/RX/DT RB1 TTL CMOS Bidirectional I/O port. Can be software 

programmed for internal weak pull-up.
RX ST — USART receive pin
DT ST CMOS Synchronous data I/O

RB2/TX/CK RB2 TTL CMOS Bidirectional I/O port. Can be software 
programmed for internal weak pull-up.

TX — CMOS USART transmit pin
CK ST CMOS Synchronous clock I/O

RB3/CCP1 RB3 TTL CMOS Bidirectional I/O port. Can be software 
programmed for internal weak pull-up.

CCP1 ST CMOS Capture/Compare/PWM I/O
Legend:     O = Output CMOS = CMOS Output P = Power

   — = Not used I = Input ST = Schmitt Trigger Input
TTL = TTL Input OD = Open Drain Output AN = Analog
© 2009 Microchip Technology Inc. DS40044G-page 13



PIC16F627A/628A/648A
RB4/PGM RB4 TTL CMOS Bidirectional I/O port. Interrupt-on-pin change. 
Can be software programmed for internal 
weak pull-up.

PGM ST — Low-voltage programming input pin. When 
low-voltage programming is enabled, the 
interrupt-on-pin change and weak pull-up 
resistor are disabled.

RB5 RB5 TTL CMOS Bidirectional I/O port. Interrupt-on-pin change. 
Can be software programmed for internal 
weak pull-up. 

RB6/T1OSO/T1CKI/PGC RB6 TTL CMOS Bidirectional I/O port. Interrupt-on-pin change. 
Can be software programmed for internal 
weak pull-up.

T1OSO — XTAL Timer1 oscillator output
T1CKI ST — Timer1 clock input
PGC ST —  ICSP™ programming clock

RB7/T1OSI/PGD RB7 TTL CMOS Bidirectional I/O port. Interrupt-on-pin change. 
Can be software programmed for internal 
weak pull-up.

T1OSI XTAL — Timer1 oscillator input
PGD ST CMOS ICSP data I/O

VSS VSS Power — Ground reference for logic and I/O pins
VDD VDD Power — Positive supply for logic and I/O pins

TABLE 3-2: PIC16F627A/628A/648A PINOUT DESCRIPTION (CONTINUED)

Name Function Input Type Output Type Description

Legend:     O = Output CMOS = CMOS Output P = Power
   — = Not used I = Input ST = Schmitt Trigger Input
TTL = TTL Input OD = Open Drain Output AN = Analog
DS40044G-page 14 © 2009 Microchip Technology Inc.
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4.2.2.1 Status Register
The Status register, shown in Register 4-1, contains the
arithmetic status of the ALU; the Reset status and 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 non-
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 “000uu1uu” (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 bit. For other instructions, not affecting any
Status bits, see the “Instruction Set Summary”. 

REGISTER 4-1: STATUS – STATUS REGISTER (ADDRESS: 03h, 83h, 103h, 183h)      

Note: 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.

R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x

IRP RP1 RP0 TO PD Z DC C
bit 7 bit 0

bit 7 IRP: Register Bank Select bit (used for indirect addressing)
1 = Bank 2, 3 (100h-1FFh)
0 = Bank 0, 1 (00h-FFh)

bit 6-5 RP<1:0>: Register Bank Select bits (used for direct addressing)
00 = Bank 0 (00h-7Fh)
01 = Bank 1 (80h-FFh)
10 = Bank 2 (100h-17Fh)
11 = Bank 3 (180h-1FFh)

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 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
DS40044G-page 24 © 2009 Microchip Technology Inc.
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FIGURE 5-4: BLOCK DIAGRAM OF RA4/T0CKI/CMP2 PIN

FIGURE 5-5: BLOCK DIAGRAM OF THE 
RA5/MCLR/VPP PIN

FIGURE 5-6: BLOCK DIAGRAM OF 
RA6/OSC2/CLKOUT PIN
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FIGURE 5-13: BLOCK DIAGRAM OF RB5 PIN
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7.1 Timer1 Operation in Timer Mode
Timer mode is selected by clearing the TMR1CS
(T1CON<1>) bit. In this mode, the input clock to the
timer is FOSC/4. The synchronize control bit T1SYNC
(T1CON<2>) has no effect since the internal clock is
always in sync.

7.2 Timer1 Operation in Synchronized 
Counter Mode

Counter mode is selected by setting bit TMR1CS. In
this mode, the TMR1 register pair value increments on
every rising edge of clock input on pin RB7/T1OSI/PGD
when bit T1OSCEN is set or pin RB6/T1OSO/T1CKI/
PGC when bit T1OSCEN is cleared.

If T1SYNC is cleared, then the external clock input is
synchronized with internal phase clocks. The synchro-
nization is done after the prescaler stage. The
prescaler stage is an asynchronous ripple-counter.

In this configuration, during Sleep mode, the TMR1
register pair value will not increment even if the
external clock is present, since the synchronization
circuit is shut off. The prescaler however will continue
to increment.

7.2.1 EXTERNAL CLOCK INPUT TIMING 
FOR SYNCHRONIZED COUNTER 
MODE

When an external clock input is used for Timer1 in
Synchronized Counter mode, it must meet certain
requirements. The external clock requirement is due to
internal phase clock (TOSC) synchronization. Also,
there is a delay in the actual incrementing of the TMR1
register pair value after synchronization.

When the prescaler is 1:1, the external clock input is
the same as the prescaler output. The synchronization
of T1CKI with the internal phase clocks is accom-
plished by sampling the prescaler output on the Q2 and
Q4 cycles of the internal phase clocks. Therefore, it is
necessary for T1CKI to be high for at least 2 TOSC (and
a small RC delay of 20 ns) and low for at least 2 TOSC
(and a small RC delay of 20 ns). Refer to Table 17-8 in
the Electrical Specifications Section, timing parameters
45, 46 and 47.

When a prescaler other than 1:1 is used, the external
clock input is divided by the asynchronous ripple-counter
type prescaler so that the prescaler output is symmetri-
cal. In order for the external clock to meet the sampling
requirement, the ripple-counter must be taken into
account. Therefore, it is necessary for T1CKI to have a
period of at least 4 TOSC (and a small RC delay of 40 ns)
divided by the prescaler value. The only requirement on
T1CKI high and low time is that they do not violate the
minimum pulse width requirements of 10 ns). Refer to
the appropriate electrical specifications in Table 17-8,
parameters 45, 46 and 47.

FIGURE 7-1: TIMER1 BLOCK DIAGRAM
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FIGURE 11-2: VOLTAGE REFERENCE OUTPUT BUFFER EXAMPLE

TABLE 11-1: REGISTERS ASSOCIATED WITH VOLTAGE REFERENCE

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Value On
POR

Value On
All Other
Resets

9Fh VRCON VREN VROE VRR — VR3 VR2 VR1 VR0 000- 0000 000- 0000

1Fh CMCON C2OUT C1OUT C2INV C1INV CIS CM2 CM1 CM0 0000 0000 0000 0000

85h TRISA TRISA7 TRISA6 TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISA0 1111 1111 1111 1111

Legend:    - = Unimplemented, read as ‘0’.

Note 1: R is dependent upon the voltage reference configuration VRCON<3:0> and VRCON<5>.

VREF
Module

R(1)

Voltage
Reference
Output
Impedance

RA2

VREF Output+

Op Amp
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TABLE 12-3: BAUD RATES FOR SYNCHRONOUS MODE 

 

BAUD
RATE (K) 

FOSC = 20 MHz SPBRG
value 

(decimal)

16 MHz SPBRG
value 

(decimal)

10 MHz SPBRG
value 

(decimal)KBAUD ERROR KBAUD ERROR KBAUD ERROR

0.3 NA — — NA — — NA — —
1.2 NA — — NA — — NA — —
2.4 NA — — NA — — NA — —
9.6 NA — — NA — — 9.766 +1.73% 255

19.2 19.53 +1.73% 255 19.23 +0.16% 207 19.23 +0.16% 129
76.8 76.92 +0.16% 64 76.92 +0.16% 51 75.76 -1.36% 32
96 96.15 +0.16% 51 95.24 -0.79% 41 96.15 +0.16% 25

300 294.1 -1.96 16 307.69 +2.56% 12 312.5 +4.17% 7
500 500 0 9 500 0 7 500 0 4

HIGH 5000 — 0 4000 — 0 2500 — 0
LOW 19.53 — 255 15.625 — 255 9.766 — 255

BAUD
RATE (K) 

FOSC = 7.15909 MHz SPBRG
value 

(decimal)

5.0688 MHz SPBRG
value 

(decimal)

4 MHz SPBRG
value 

(decimal)KBAUD ERROR KBAUD ERROR KBAUD ERROR

0.3 NA — — NA — — NA — —
1.2 NA — — NA — — NA — —
2.4 NA — — NA — — NA — —
9.6 9.622 +0.23% 185 9.6 0 131 9.615 +0.16% 103

19.2 19.24 +0.23% 92 19.2 0 65 19.231 +0.16% 51
76.8 77.82 +1.32 22 79.2 +3.13% 15 75.923 +0.16% 12
96 94.20 -1.88 18 97.48 +1.54% 12 1000 +4.17% 9

300 298.3 -0.57 5 316.8 5.60% 3 NA — —

500 NA — — NA — — NA — —

HIGH 1789.8 — 0 1267 — 0 100 — 0
LOW 6.991 — 255 4.950 — 255 3.906 — 255

BAUD
RATE (K) 

FOSC = 3.579545 MHz SPBRG
value 

(decimal)

1 MHz SPBRG
value 

(decimal)

32.768 kHz SPBRG
value 

(decimal)KBAUD ERROR KBAUD ERROR KBAUD ERROR

0.3 NA — — NA — — 0.303 +1.14% 26
1.2 NA — — 1.202 +0.16% 207 1.170 -2.48% 6
2.4 NA — — 2.404 +0.16% 103 NA — —
9.6 9.622 +0.23% 92 9.615 +0.16% 25 NA — —

19.2 19.04 -0.83% 46 19.24 +0.16% 12 NA — —
76.8 74.57 -2.90% 11 83.34 +8.51% 2 NA — —
96 99.43 +3.57% 8 NA — — NA — —

300 298.3 0.57% 2 NA — — NA — —
500 NA — — NA — — NA — —

HIGH 894.9 — 0 250 — 0 8.192 — 0
LOW 3.496 — 255 0.9766 — 255 0.032 — 255
DS40044G-page 76 © 2009 Microchip Technology Inc.
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FIGURE 14-6: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT 
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TABLE 14-8: SUMMARY OF INTERRUPT REGISTERS

14.6 Context Saving During Interrupts
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.

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 0xF0, 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

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.

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Value on 
POR Reset

Value on all 
other 

Resets(1)

0Bh, 8Bh, 
10Bh, 18Bh

INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 0000 000u

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.

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

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

BCF STATUS,RP0 ;change to bank 0 
;regardless of current
;bank

MOVWF STATUS_TEMP;save status to bank 0 
;register

:
:(ISR)
:

SWAPF STATUS_TEMP,W;swap STATUS_TEMP 
register

;into W, sets bank to 
original

;state
MOVWF STATUS ;move W into STATUS 

;register
SWAPF W_TEMP,F ;swap W_TEMP
SWAPF W_TEMP,W ;swap W_TEMP into W
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TABLE 15-2: PIC16F627A/628A/648A INSTRUCTION SET 

Mnemonic,
Operands Description Cycles

14-Bit Opcode Status
Affected Notes

MSb LSb

BYTE-ORIENTED FILE REGISTER OPERATIONS

ADDWF
ANDWF
CLRF
CLRW
COMF
DECF
DECFSZ
INCF
INCFSZ
IORWF
MOVF
MOVWF
NOP
RLF
RRF
SUBWF
SWAPF
XORWF

f, d
f, d

f
—
f, d
f, d
f, d
f, d
f, d
f, d
f, d

f
—
f, d
f, d
f, d
f, d
f, d

Add W and f
AND W with f
Clear f
Clear W
Complement f
Decrement f
Decrement f, Skip if 0
Increment f
Increment f, Skip if 0
Inclusive OR W with f
Move f
Move W to f
No Operation
Rotate Left f through Carry
Rotate Right f through Carry
Subtract W from f
Swap nibbles in f
Exclusive OR W with f

1
1
1
1
1
1

1(2)

1
1(2)

1
1
1
1
1
1
1
1
1

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0111
0101
0001
0001
1001
0011
1011
1010
1111
0100
1000
0000
0000
1101
1100
0010
1110
0110

dfff
dfff
lfff
0xxx
dfff
dfff
dfff
dfff
dfff
dfff
dfff
lfff
0xx0
dfff
dfff
dfff
dfff
dfff

ffff
ffff
ffff
xxxx
ffff
ffff
ffff
ffff
ffff
ffff
ffff
ffff
0000
ffff
ffff
ffff
ffff
ffff

C,DC,Z
Z
Z
Z
Z
Z

Z

Z
Z

C
C
C,DC,Z

Z

1, 2
1, 2
2

1, 2
1, 2

1, 2, 3
1, 2

1, 2, 3
1, 2
1, 2

1, 2
1, 2
1, 2
1, 2
1, 2

BIT-ORIENTED FILE REGISTER OPERATIONS

BCF
BSF
BTFSC
BTFSS

f, b
f, b
f, b
f, b

Bit Clear f
Bit Set f
Bit Test f, Skip if Clear
Bit Test f, Skip if Set

1
1

1(2)

1(2)

01
01
01
01

00bb
01bb
10bb
11bb

bfff
bfff
bfff
bfff

ffff
ffff
ffff
ffff

1, 2
1, 2
3
3

LITERAL AND CONTROL OPERATIONS

ADDLW
ANDLW
CALL
CLRWDT
GOTO
IORLW
MOVLW
RETFIE
RETLW
RETURN
SLEEP
SUBLW
XORLW

k
k
k
—
k
k
k
—
k
—
—
k
k

Add literal and W
AND literal with W
Call subroutine
Clear Watchdog Timer
Go to address
Inclusive OR literal with W
Move literal to W
Return from interrupt
Return with literal in W 
Return from Subroutine
Go into Standby mode
Subtract W from literal
Exclusive OR literal with W

1
1
2
1
2
1
1
2
2
2
1
1
1

11
11
10
00
10
11
11
00
11
00
00
11
11

111x
1001
0kkk
0000
1kkk
1000
00xx
0000
01xx
0000
0000
110x
1010

kkkk
kkkk
kkkk
0110
kkkk
kkkk
kkkk
0000
kkkk
0000
0110
kkkk
kkkk

kkkk
kkkk
kkkk
0100
kkkk
kkkk
kkkk
1001
kkkk
1000
0011
kkkk
kkkk

C,DC,Z
Z

TO,PD

Z

TO,PD
C,DC,Z
Z

Note 1: When an I/O register is modified as a function of itself (e.g., MOVF PORTB, 1), the value used will be that value present on the 
pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and is driven low by an external device, the data 
will be written back with a ‘0’.

2: If this instruction is executed on the TMR0 register (and, where applicable, d = 1), the prescaler will be cleared if assigned to the 
Timer0 Module.

3: If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second cycle is executed 
as a NOP.
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17.1 DC Characteristics: PIC16F627A/628A/648A (Industrial, Extended)

PIC16LF627A/628A/648A (Industrial)

PIC16LF627A/628A/648A
(Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C ≤ Ta ≤ +85°C for industrial 

PIC16F627A/628A/648A
(Industrial, Extended)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C ≤ Ta ≤ +85°C for industrial and 

-40°C ≤ Ta ≤ +125°C for extended

Param
No. Sym Characteristic/Device Min Typ† Max Units Conditions

VDD Supply Voltage
D001 PIC16LF627A/628A/648A 2.0 — 5.5 V

PIC16F627A/628A/648A 3.0 — 5.5 V
D002 VDR RAM Data Retention 

Voltage(1)
— 1.5* — V Device in Sleep mode

D003 VPOR VDD Start Voltage 
to ensure Power-on Reset

— VSS — V See Section 14.4 “Power-
on Reset (POR), Power-up 
Timer (PWRT), Oscillator 
Start-up Timer (OST) and 
Brown-out Reset 
(BOR)”on Power-on Reset 
for details

D004 SVDD VDD Rise Rate 
to ensure Power-on Reset

0.05* — — V/ms See Section 14.4 “Power-
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

3.65

4.0

4.0

4.35

4.4

V

V

BOREN configuration bit is 
set
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.

† 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: This is the limit to which VDD can be lowered in Sleep mode without losing RAM data.
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17.3 DC Characteristics: PIC16F627A/628A/648A (Extended)

DC CHARACTERISTICS Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C ≤ Ta ≤ +125°C for extended 

Param
No. Device Characteristics Min† Typ Max Units

Conditions

VDD Note

Supply Voltage (VDD)
D001 — 3.0 — 5.5 V —

Power-down Base Current (IPD)

D020E
— — 0.01 4 μA 3.0 WDT, BOR, Comparators, VREF and 

T1OSC: disabled— 0.02 8 μA 5.0
Peripheral Module Current (ΔIMOD)(1)

D021E
— — 2 9 μA 3.0 WDT Current

— 9 20 μA 5.0

D022E
— — 29 52 μA 4.5 BOR Current

— 30 55 μA 5.0

D023E
— — 22 37 μA 3.0 Comparator Current

(Both comparators enabled)— 44 68 μA 5.0

D024E
— — 50 75 μA 3.0 VREF Current

— 83 110 μA 5.0

D025E
— — 1.3 4 μA 3.0 T1OSC Current

— 1.8 6 μA 5.0
Supply Current (IDD)

D010E
— — 15 28 μA 3.0 FOSC = 32 kHz

LP Oscillator Mode— 28 54 μA 5.0

D011E
— — 175 340 μA 3.0 FOSC = 1 MHz

XT Oscillator Mode— 320 520 μA 5.0

D012E
— — 450 650 μA 3.0 FOSC = 4 MHz

XT Oscillator Mode— 0.710 1.1 mA 5.0

D012AE
— — 565 785 μA 3.0 FOSC = 4 MHz

INTOSC— 0.895 1.3 mA 5.0

D013E
— — 2.5 2.9 mA 4.5 FOSC = 20 MHz

HS Oscillator Mode— 2.75 3.5 mA 5.0
Note 1: The “Δ” current is the additional current consumed when this peripheral is enabled. This current should be 

added to the base IDD or IPD measurement. Max values should be used when calculating total current 
consumption.
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TABLE 17-5:  PRECISION INTERNAL OSCILLATOR PARAMETERS 

Legend: TBD = To Be Determined.
* Characterized but not tested.

FIGURE 17-5: CLKOUT AND I/O TIMING

Parameter 
No. Sym Characteristic Min Typ Max Units Conditions

F10 FIOSC Oscillator Center frequency — 4 — MHz

F13 ΔIOSC Oscillator Accuracy 3.96 4 4.04 MHz VDD = 3.5 V, 25°C
3.92 4 4.08 MHz 2.0V ≤ VDD ≤ 5.5V

0°C ≤ TA ≤ +85°C
3.80 4 4.20 MHz 2.0V ≤ VDD ≤ 5.5V

-40°C ≤ TA ≤ +85°C (IND)
-40°C ≤ TA ≤ +125°C (EXT)

F14* TIOSCST Oscillator Wake-up from Sleep 
start-up time

— 6 8 μs VDD = 2.0V, -40°C to +85°C
— 4 6 μs VDD = 3.0V, -40°C to +85°C
— 3 5 μs VDD = 5.0V, -40°C to +85°C

OSC1

CLKOUT

I/O Pin
(input)

I/O Pin
(output)

Q4 Q1 Q2 Q3

10

13

14

17

20, 21

22
23

19 18

15

11

12

16

Old Value New Value
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TABLE 17-8: TIMER0 AND TIMER1 EXTERNAL CLOCK REQUIREMENTS
Param 

No. Sym Characteristic Min Typ† Max Units Conditions

40 TT0H T0CKI High Pulse Width No Prescaler 0.5TCY + 20* — — ns
With Prescaler 10* — — ns  

41 TT0L T0CKI Low Pulse Width No Prescaler 0.5TCY + 20* — — ns  
With Prescaler 10* — — ns  

42 TT0P T0CKI Period
20 or

Greater of:
  TCY + 40*

N

— — ns N = prescale 
value (2, 4, 
..., 256)

45 TT1H T1CKI High 
Time

Synchronous, No Prescaler 0.5TCY + 20* — — ns  
Synchronous, 
with Prescaler

PIC16F62XA 15* — — ns  
PIC16LF62XA 25* — — ns  

Asynchronous PIC16F62XA 30* — — ns  
PIC16LF62XA 50* — — ns  

46 TT1L T1CKI Low 
Time

Synchronous, No Prescaler 0.5TCY + 20* — — ns  
Synchronous, 
with Prescaler

PIC16F62XA 15* — — ns  
PIC16LF62XA 25* — — ns  

Asynchronous PIC16F62XA 30* — — ns  
PIC16LF62XA 50* — — ns  

47 TT1P T1CKI input 
period 

Synchronous PIC16F62XA
20 or

Greater of:
 TCY + 40*

 N

— — ns N = prescale 
value (1, 2, 
4, 8)

PIC16LF62XA
20 or

Greater of:
TCY + 40*

 N

— — —  

Asynchronous PIC16F62XA 60* — — ns  
PIC16LF62XA 100* — — ns  

FT1 Timer1 oscillator input frequency range 
(oscillator enabled by setting bit 
T1OSCEN)

— 32.7(1) — kHz

48 TCKEZTMR1 Delay from external clock edge to timer 
increment

2TOSC — 7TOSC —

* These parameters are characterized but not tested.
† Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance

only and are not tested.
Note 1: This oscillator is intended to work only with 32.768 kHz watch crystals and their manufactured tolerances.

Higher value crystal frequencies may not be compatible with this crystal driver.
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APPENDIX A: DATA SHEET 
REVISION HISTORY

Revision A
This is a new data sheet.

Revision B
Revised 28-Pin QFN Pin Diagram
Revised Figure 5-4 Block Diagram
Revised Register 7-1 TMR1ON
Revised Example 13-4 Data EEPROM Refresh Routine
Revised Instruction Set SUBWF, Example 1
Revised DC Characteristics 17-2 and 17-3
Revised Tables 17-4 and 17-6
Corrected Table and Figure numbering in Section 17.0

Revision C
General revisions throughout. Revisions to Section
14.0 – Special Features of the CPU. Section 18,
modified graphs.

Revision D
Revise Example 13-2, Data EEPROM Write
Revise Sections 17.2, Param No. D020 and 17.3,
Param No. D020E
Revise Section 18.0 graphs

Revision E
Section 19.0 Packaging Information: Replaced
package drawings and added note.

Revision F (03/2007)
Replaced Package Drawings (Rev. AM); Replaced
Development Support Section; Revised Product ID
System.

Revision G (10/2009)
Corrected 28-lead QFN Package in Section 19.1.

APPENDIX B: DEVICE 
DIFFERENCES

The differences between the PIC16F627A/628A/648A
devices listed in this data sheet are shown in Table B-1.

TABLE B-1: DEVICE DIFFERENCES   

Device
 Memory

Flash 
Program

RAM 
Data

EEPROM 
Data

PIC16F627A 1024 x 14 224 x 8 128 x 8
PIC16F628A 2048 x 14 224 x 8 128 x 8
PIC16F648A 4096 x 14 256 x 8 256 x 8
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