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What is "Embedded - Microcontrollers"?

"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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PIC16F62X
1.0 PIC16F62X DEVICE VARIETIES

A variety of frequency ranges and packaging options

are available. Depending on application and production

requirements, the proper device option can be selected

using the information in the PIC16F62X Product

Identification System section (Page 167) at the end of

this data sheet. When placing orders, please use this

page of the data sheet to specify the correct part

number.

1.1 FLASH Devices

FLASH devices can be erased and reprogrammed

electrically. This allows the same device to be used for

prototype development, pilot programs and production.

A further advantage of the electrically-erasable FLASH

is that it can be erased and reprogrammed in-circuit, or

by device programmers, such as Microchip's 

PICSTART® Plus, or PRO MATE® II programmers.

1.2 Quick-Turnaround Production 

(QTP) Devices

Microchip offers a QTP Programming Service for

factory production orders. This service is made

available for users who chose not to program a

medium-to-high quantity of units and whose code

patterns have stabilized. The devices are standard

FLASH devices but with all program locations and con-

figuration options already programmed by the factory.

Certain code and prototype verification procedures

apply before production shipments are available.

Please contact your Microchip Technology sales office

for more details.

1.3 Serialized Quick-Turnaround 

Production (SQTPsm) Devices

Microchip offers a unique programming service where

a few user-defined locations in each device are

programmed with different serial numbers. The serial

numbers may be random, pseudo-random or

sequential.

Serial programming allows each device to have a

unique number which can serve as an entry-code,

password or ID number.
 2003 Microchip Technology Inc. Preliminary DS40300C-page 5



PIC16F62X
FIGURE 2-1: BLOCK DIAGRAM    

Note 1: Higher order bits are from the STATUS register.
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PIC16F62X
3.2.2 SPECIAL FUNCTION REGISTERS

The SFRs are registers used by the CPU and Periph-

eral functions for controlling the desired operation of

the device (Table 3-1). These registers are static RAM.

The special registers can be classified into two sets

(core and peripheral). The SFRs associated with the

“core” functions are described in this section. Those

related to the operation of the peripheral features are

described in the section of that peripheral feature. 

TABLE 3-1: SPECIAL REGISTERS SUMMARY BANK 0

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Value on 

POR 

Reset(1)

Details 

on Page

Bank 0

00h INDF Addressing this location uses contents of FSR to address data memory (not a physical register) xxxx xxxx 25

01h TMR0 Timer0 Module’s Register xxxx xxxx 43

02h PCL Program Counter's (PC) Least Significant Byte 0000 0000 13

03h STATUS IRP RP1 RP0 TO PD Z DC C 0001 1xxx 19

04h FSR Indirect data memory address pointer xxxx xxxx 25

05h PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RA0 xxxx 0000 29

06h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0 xxxx xxxx 34

07h — Unimplemented — —

08h — Unimplemented — —

09h — Unimplemented — —

0Ah PCLATH — — — Write buffer for upper 5 bits of program counter ---0 0000 25

0Bh INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 21

0Ch PIR1 EEIF CMIF RCIF TXIF — CCP1IF TMR2IF TMR1IF 0000 -000 23

0Dh — Unimplemented — —

0Eh TMR1L Holding register for the Least Significant Byte of the 16-bit TMR1 xxxx xxxx 46

0Fh TMR1H Holding register for the Most Significant Byte of the 16-bit TMR1 xxxx xxxx 46

10h T1CON — — T1CKPS1 T1CKPS0 T1OSCEN T1SYNC TMR1CS TMR1ON --00 0000 46

11h TMR2 TMR2 module’s register 0000 0000 50

12h T2CON — TOUTPS3 TOUTPS2 TOUTPS1 TOUTPS0 TMR2ON T2CKPS1 T2CKPS0 -000 0000 50

13h — Unimplemented — —

14h — Unimplemented — —

15h CCPR1L Capture/Compare/PWM register (LSB) xxxx xxxx 61

16h CCPR1H Capture/Compare/PWM register (MSB) xxxx xxxx 61

17h CCP1CON — — CCP1X CCP1Y CCP1M3 CCP1M2 CCP1M1 CCP1M0 --00 0000 61

18h RCSTA SPEN RX9 SREN CREN ADEN FERR OERR RX9D 0000 -00x 67

19h TXREG USART Transmit data register 0000 0000 74

1Ah RCREG USART Receive data register 0000 0000 77

1Bh — Unimplemented — —

1Ch — Unimplemented — —

1Dh — Unimplemented — —

1Eh — Unimplemented — —

1Fh CMCON C2OUT C1OUT C2INV C1INV CIS CM2 CM1 CM0 0000 0000 53

Legend:  — = Unimplemented locations read as ‘0’, u = unchanged, x = unknown, q = value depends on condition, 

shaded = unimplemented

Note 1: For the Initialization Condition for Registers Tables, refer to Table 14-7 and Table 14-8 on page 98.
 2003 Microchip Technology Inc. Preliminary DS40300C-page 15
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TABLE 3-4: SPECIAL FUNCTION REGISTERS SUMMARY BANK 3

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Value on 

POR 

Reset(1)

Details on 

Page

Bank 3

180h INDF Addressing this location uses contents of FSR to address data memory (not a physical reg-
ister)

xxxx xxxx 25

181h OPTION RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 20

182h PCL Program Counter's (PC) Least Significant Byte 0000 0000 25

183h STATUS IRP RP1 RP0 TO PD Z DC C 0001 1xxx 19

184h FSR Indirect data memory address pointer xxxx xxxx 25

185h — Unimplemented — —

186h TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISB0 1111 1111 34

187h — Unimplemented — —

188h — Unimplemented — —

189h — Unimplemented — —

18Ah PCLATH — — — Write buffer for upper 5 bits of program counter ---0 0000 25

18Bh INTCON GIE PEIE T0IE INTE RBIE T0IF INTF RBIF 0000 000x 21

18Ch — Unimplemented — —

18Dh — Unimplemented — —

18Eh — Unimplemented — —

18Fh — Unimplemented — —

190h — Unimplemented — —

191h — Unimplemented — —

192h — Unimplemented — —

193h — Unimplemented — —

194h — Unimplemented — —

195h — Unimplemented — —

196h — Unimplemented — —

197h — Unimplemented — —

198h — Unimplemented — —

199h — Unimplemented — —

19Ah — Unimplemented — —

19Bh — Unimplemented — —

19Ch — Unimplemented — —

19Dh — Unimplemented — —

19Eh — Unimplemented — —

19Fh — Unimplemented — —

Legend: — = Unimplemented locations read as ‘0’, u = unchanged, x = unknown, q = value depends on condition, shaded = unim-

plemented

Note 1: For the Initialization Condition for Registers Tables, refer to Table 14-7 and Table 14-8 on page 98.
DS40300C-page 18 Preliminary  2003 Microchip Technology Inc.



PIC16F62X
3.2.2.5 PIR1 Register

This register contains interrupt flag bits. 

REGISTER 3-5: PIR1 REGISTER (ADDRESS: 0Ch)    

Note: Interrupt flag bits get set when an interrupt

condition occurs regardless of the state of

its corresponding enable bit or the global

enable bit, GIE (INTCON<7>). User

software should ensure the appropriate

interrupt flag bits are clear prior to enabling

an interrupt.

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

EEIF CMIF RCIF TXIF — CCP1IF TMR2IF TMR1IF

bit 7 bit 0

bit 7 EEIF: EEPROM Write Operation Interrupt Flag bit

1 = The write operation completed (must be cleared in software)
0 = The write operation has not completed or has not been started

bit 6 CMIF: Comparator Interrupt Flag bit

1 = Comparator output has changed
0 = Comparator output has not changed

bit 5 RCIF: USART Receive Interrupt Flag bit

1 = The USART receive buffer is full
0 = The USART receive buffer is empty

bit 4 TXIF: USART Transmit Interrupt Flag bit

1 = The USART transmit buffer is empty
0 = The USART transmit buffer is full

bit 3 Unimplemented: Read as ‘0’ 

bit 2 CCP1IF: CCP1 Interrupt Flag bit

Capture Mode

1 = A TMR1 register capture occurred (must be cleared in software)
0 = No TMR1 register capture occurred

Compare Mode

1 = A TMR1 register compare match occurred (must be cleared in software)
0 = No TMR1 register compare match occurred

PWM Mode

Unused in this mode

bit 1 TMR2IF: TMR2 to PR2 Match Interrupt Flag bit

1 = TMR2 to PR2 match occurred (must be cleared in software)
0 = No TMR2 to PR2 match occurred

bit 0  TMR1IF: TMR1 Overflow Interrupt Flag bit

1 = TMR1 register overflowed (must be cleared in software)
0 = TMR1 register did not overflow

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
 2003 Microchip Technology Inc. Preliminary DS40300C-page 23
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3.3 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 3-3 shows

the two situations for the loading of the PC. The upper

example in the figure shows how the PC is loaded on a

write to PCL (PCLATH<4:0> → PCH). The lower exam-

ple in the figure shows how the PC is loaded during a

CALL or GOTO instruction (PCLATH<4:3> → PCH).

FIGURE 3-3: LOADING OF PC IN 

DIFFERENT SITUATIONS

3.3.1 COMPUTED GOTO

A computed GOTO is accomplished by adding an offset
to the program counter (ADDWF PCL). 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 “Implementing a Table Read” (AN556).

3.3.2 STACK

The PIC16F62X family has an 8-level deep x 13-bit

wide hardware stack (Figure 3-1 and Figure 3-2). 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 or 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). 

3.4 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 actu-

ally 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 3-4. 

A simple program to clear RAM location 20h-2Fh using

indirect addressing is shown in Example 3-1.

EXAMPLE 3-1: Indirect Addressing

movlw 0x20 ;initialize pointer
movwf FSR ;to RAM

NEXT clrf INDF ;clear INDF register
incf FSR ;inc pointer
btfss FSR,4 ;all done?
goto NEXT ;no clear next

;yes continue

PC

12 8 7 0

5
PCLATH<4:0>

PCLATH

Instruction with

ALU result

GOTO, CALL

Opcode <10:0>

8

PC

12 11 10 0

11PCLATH<4:3>

PCH PCL

8 7

2

PCLATH

PCH PCL

PCL as 
Destination

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.
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FIGURE 5-12: BLOCK DIAGRAM OF RB4/PGM 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 timer increments on every rising edge of

clock input on pin RB7/T1OSI when bit T1OSCEN is

set or pin RB6/T1OSO/T1CKI 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, Timer1 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 TMR1 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 2Tosc (and

a small RC delay of 20 ns) and low for at least 2Tosc

(and a small RC delay of 20 ns). Refer to the appropri-

ate electrical specifications, 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

symmetrical. 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 4Tosc (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,

parameters 40, 42, 45, 46, and 47. 

FIGURE 7-1: TIMER1 BLOCK DIAGRAM
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9.5 Comparator Outputs

The comparator outputs are read through the CMCON

register. These bits are read only. The comparator

outputs may also be directly output to the RA3 and RA4

I/O pins. When the CM<2:0> = 110, multiplexors in the

output path of the RA3 and RA4/T0CK1 pins will switch

and the output of each pin will be the unsynchronized

output of the comparator. The uncertainty of each of the

comparators is related to the input offset voltage and

the response time given in the specifications. Figure 9-

3 shows the comparator output block diagram.

The TRISA bits will still function as an output enable/

disable for the RA3 and RA4/T0CK1 pins while in this

mode.

FIGURE 9-3: COMPARATOR OUTPUT BLOCK DIAGRAM

Note 1: When reading the PORT register, all pins

configured as analog inputs will read as a

‘0’. Pins configured as digital inputs will

convert an analog input according to the

Schmitt Trigger input specification.

2: Analog levels on any pin that is defined as

a digital input may cause the input buffer

to consume more current than is

specified.

DQ

EN

To RA3 or RA4/T0CK1 pin

Set CMIF bit DQ

EN
CL

RESET

From other Comparator

To Data Bus

CnVOUT

CnINV

Q1

RD CMCON

CMCON<7:6>
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EXAMPLE 10-1: VOLTAGE REFERENCE 

CONFIGURATION 

10.2 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 10-1) keep VREF from approaching VSS or VDD.

The Voltage Reference is VDD derived and therefore,

the VREF output changes with fluctuations in VDD. The

tested absolute accuracy of the Voltage Reference can

be found in Table 17-2. 

10.3 Operation During SLEEP

When the device wakes-up from SLEEP through an

interrupt or a Watchdog Timer timeout, the contents of

the VRCON register are not affected. To minimize

current consumption in SLEEP mode, the Voltage

Reference should be disabled.

10.4 Effects of a RESET

A device RESET disables the Voltage Reference by

clearing bit VREN (VRCON<7>). This RESET also

disconnects the reference from the RA2 pin by clearing

bit VROE (VRCON<6>) and selects the high voltage

range by clearing bit VRR (VRCON<5>). The VREF

value select bits, VRCON<3:0>, are also cleared.

10.5 Connection Considerations

The Voltage Reference module operates

independently of the Comparator module. The output

of the reference generator may be connected to the

RA2 pin if the TRISA<2> bit is set and the VROE bit,

VRCON<6>, is set. Enabling the Voltage Reference

output onto the RA2 pin with an input signal present will

increase current consumption. Connecting RA2 as a

digital output with VREF enabled will also increase

current consumption.

The RA2 pin can be used as a simple D/A output with

limited drive capability. Due to the limited drive

capability, a buffer must be used in conjunction with the

Voltage Reference output for external connections to

VREF. Figure 10-2 shows an example buffering

technique.

FIGURE 10-2: VOLTAGE REFERENCE OUTPUT BUFFER EXAMPLE

TABLE 10-1: REGISTERS ASSOCIATED WITH VOLTAGE REFERENCE

MOVLW 0x02 ; 4 Inputs Muxed

MOVWF CMCON ; to 2 comps.

BSF STATUS,RP0 ; go to Bank 1

MOVLW 0x07 ; RA3-RA0 are

MOVWF TRISA ; outputs

MOVLW 0xA6 ; enable VREF

MOVWF VRCON ; low range

; set VR<3:0>=6

BCF STATUS,RP0 ; go to Bank 0

CALL DELAY10 ; 10µs delay

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

Note 1: — = 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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12.2.2 ADEN USART ASYNCHRONOUS 

RECEIVER

The receiver block diagram is shown in Figure 12-8.

The data is received on the RB1/RX/DT pin and drives

the data recovery block. The data recovery block is

actually a high speed shifter operating at x16 times the

baud rate, whereas the main receive serial shifter

operates at the bit rate or at FOSC. 

Once Asynchronous mode is selected, reception is

enabled by setting bit CREN (RCSTA<4>).

The heart of the receiver is the Receive (serial) Shift

register (RSR). After sampling the STOP bit, the

received data in the RSR is transferred to the RCREG

register (if it is empty). If the transfer is complete, flag

bit RCIF (PIR1<5>) is set. The actual interrupt can be

enabled/disabled by setting/clearing enable bit RCIE

(PIE1<5>). Flag bit RCIF is a read only bit which is

cleared by the hardware. It is cleared when the RCREG

register has been read and is empty. The RCREG is a

double buffered register ( i.e., it is a two-deep FIFO). 

It is possible for two bytes of data to be received and

transferred to the RCREG FIFO, and a third byte begin

shifting to the RSR register. On the detection of the

STOP bit of the third byte, if the RCREG register is still

full, then overrun error bit OERR (RCSTA<1>) will be

set. The word in the RSR will be lost. The RCREG

register can be read twice to retrieve the two bytes in

the FIFO. Overrun bit OERR has to be cleared in soft-

ware. This is done by resetting the receive logic (CREN

is cleared and then set). If bit OERR is set, transfers

from the RSR register to the RCREG register are inhib-

ited, so it is essential to clear error bit OERR if it is set.

Framing error bit FERR (RCSTA<2>) is set if a STOP

bit is detected as clear. Bit FERR and the 9th receive

bit are buffered the same way as the receive data.

Reading the RCREG will load bits RX9D and FERR

with new values, therefore it is essential for the user to

read the RCSTA register before reading the RCREG

register in order not to lose the old FERR and RX9D

information. 

FIGURE 12-8: USART RECEIVE BLOCK DIAGRAM

x64 Baud Rate CLK

SPBRG

Baud Rate Generator

RB1/RX/DT

Pin Buffer
and Control

SPEN

Data
Recovery

CREN
OERR FERR

RSR registerMSb LSb

RX9D RCREG register
FIFO

Interrupt RCIF

RCIE

Data Bus

8

³ 64

³ 16
or

Stop Start(8) 7 1 0

RX9

²  ²  ²

RX9

ADEN

RX9
ADEN

RSR<8>

Enable
Load of

Receive
Buffer

8

8

RCREG registerRX9D
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TABLE 12-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER TRANSMISSION

FIGURE 12-12: SYNCHRONOUS TRANSMISSION

FIGURE 12-13: SYNCHRONOUS TRANSMISSION (THROUGH TXEN)

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

0Ch PIR1 EEIF CMIF RCIF TXIF — CCP1IF TMR2IF TMR1IF 0000 -000 0000 -000

18h RCSTA SPEN RX9 SREN CREN ADEN FERR OERR RX9D 0000 -00x 0000 -00x

19h TXREG USART Transmit Register 0000 0000 0000 0000

8Ch PIE1 EEIE CMIE RCIE TXIE — CCP1IE TMR2IE TMR1IE 0000 -000 0000 -000

98h TXSTA CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 0000 -010 0000 -010

99h SPBRG Baud Rate Generator Register 0000 0000 0000 0000

Legend: x = unknown, - = unimplemented, read as '0'. Shaded cells are not used for Synchronous Master Transmission.

 Bit 0  Bit 1  Bit 7

WORD 1

Q1Q2 Q3Q4 Q1 Q2Q3 Q4Q1 Q2Q3 Q4Q1 Q2Q3 Q4Q1 Q2 Q3Q4 Q3Q4 Q1Q2 Q3Q4 Q1Q2 Q3Q4 Q1Q2 Q3 Q4Q1 Q2Q3 Q4Q1 Q2Q3 Q4Q1 Q2Q3 Q4

 Bit 2  Bit 0  Bit 1  Bit 7RB1/RX/DT Pin

RB2/TX/CK Pin

WRITE to
TXREG REG

TXIF Bit
(Interrupt Flag)

TRMT 

TXEN Bit
'1' '1'

 WORD 2

TRMT Bit

Write WORD1 Write WORD2

Note 1: Sync Master mode; SPBRG = ‘0’. Continuous transmission of two 8-bit words.

RB1/RX/DT pin

RB2/TX/CK pin

Write to
TXREG reg

TXIF bit

TRMT bit

Bit0 Bit1 Bit2 Bit6 Bit7

TXEN bit
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FIGURE 14-16: WATCHDOG TIMER BLOCK DIAGRAM

TABLE 14-10: SUMMARY OF WATCHDOG TIMER REGISTERS

14.9 Power-Down Mode (SLEEP)

The Power-down mode is entered by executing a

SLEEP instruction. 

If enabled, the Watchdog Timer will be cleared but

keeps running, the PD bit in the STATUS register is

cleared, the TO bit is set, and the oscillator driver is

turned off. The I/O ports maintain the status they had,

before SLEEP was executed (driving high, low, or hi-
impedance).

For lowest current consumption in this mode, all I/O

pins should be either at VDD, or VSS, with no external

circuitry drawing current from the I/O pin and the com-

parators, and VREF should be disabled. I/O pins that

are hi-impedance inputs should be pulled high or low

externally to avoid switching currents caused by float-

ing inputs. The T0CKI input should also be at VDD or

VSS for lowest current consumption. The contribution

from on-chip pull-ups on PORTB should be considered.

The MCLR pin must be at a logic high level (VIHMC).

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

2007h Config. 

bits

LVP BODEN MCLRE FOSC2 PWRTE WDTE FOSC1 FOSC0 uuuu uuuu uuuu uuuu

81h OPTION RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 1111 1111 1111 1111

Legend: _ = Unimplemented location, read as “0”, + = Reserved for future use

Note 1: Shaded cells are not used by the Watchdog Timer. 

(Figure 6-1)

Note 1: T0SE, T0CS, PSA, PS0-PS2 are bits in the OPTION register.

From TMR0 Clock Source

Watchdog
Timer

WDT
Enable Bit

0

1
8

8 to 1 MUX PS<2:0>

To TMR0 
(Figure 6-1)

0 1
PSA

WDT
Timeout

PSA

M
U
X

MUX

3

WDT POSTSCALER/
TMR0 PRESCALER

Note: It should be noted that a RESET generated

by a WDT timeout does not drive MCLR

pin low.
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Device#
16.14 PICDEM 1 PICmicro

Demonstration Board

The PICDEM 1 demonstration board demonstrates the

capabilities of the PIC16C5X (PIC16C54 to

PIC16C58A), PIC16C61, PIC16C62X, PIC16C71,

PIC16C8X, PIC17C42, PIC17C43 and PIC17C44. All

necessary hardware and software is included to run

basic demo programs. The sample microcontrollers

provided with the PICDEM 1 demonstration board can

be programmed with a PRO MATE II device program-

mer, or a PICSTART Plus development programmer.

The PICDEM 1 demonstration board can be connected

to the MPLAB ICE in-circuit emulator for testing. A

prototype area extends the circuitry for additional

application components. Features include an RS-232

interface, a potentiometer for simulated analog input,

push button switches and eight LEDs.

16.15 PICDEM.net Internet/Ethernet 

Demonstration Board

The PICDEM.net demonstration board is an Internet/

Ethernet demonstration board using the PIC18F452

microcontroller and TCP/IP firmware. The board

supports any 40-pin DIP device that conforms to the

standard pinout used by the PIC16F877 or

PIC18C452. This kit features a user friendly TCP/IP

stack, web server with HTML, a 24L256 Serial

EEPROM for Xmodem download to web pages into

Serial EEPROM, ICSP/MPLAB ICD 2 interface

connector, an Ethernet interface, RS-232 interface,

and a 16 x 2 LCD display.  Also included is the book

and     CD-ROM “TCP/IP Lean, Web Servers for

Embedded Systems,” by Jeremy Bentham

16.16 PICDEM 2 Plus 

Demonstration Board

The PICDEM 2 Plus demonstration board supports

many 18-, 28-, and 40-pin microcontrollers, including

PIC16F87X and PIC18FXX2 devices. All the

necessary hardware and software is included to run the

demonstration programs. The sample microcontrollers

provided with the PICDEM 2 demonstration board can

be programmed with a PRO MATE II device program-

mer, PICSTART Plus development programmer, or

MPLAB ICD 2 with a Universal Programmer Adapter.

The MPLAB ICD 2 and MPLAB ICE in-circuit emulators

may also be used with the PICDEM 2 demonstration

board to test firmware. A prototype area extends the

circuitry for additional application components. Some

of the features include an RS-232 interface, a 2 x 16

LCD display, a piezo speaker, an on-board temperature

sensor, four LEDs, and sample PIC18F452 and

PIC16F877 FLASH microcontrollers.

16.17 PICDEM 3 PIC16C92X 

Demonstration Board

The PICDEM 3 demonstration board supports the

PIC16C923 and PIC16C924 in the PLCC package. All

the necessary hardware and software is included to run

the demonstration programs. 

16.18 PICDEM 17 Demonstration Board

The PICDEM 17 demonstration board is an evaluation

board that demonstrates the capabilities of several

Microchip microcontrollers, including PIC17C752,

PIC17C756A, PIC17C762 and PIC17C766. A

programmed sample is included. The PRO MATE II

device programmer, or the PICSTART Plus develop-

ment programmer, can be used to reprogram the

device for user tailored application development. The

PICDEM 17 demonstration board supports program

download and execution from external on-board

FLASH memory. A generous prototype area is

available for user hardware expansion.
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FIGURE 18-10: IPD VS VDD SLEEP MODE, ALL PERIPHERALS DISABLED   

FIGURE 18-11: ∆lBOD VS VOH OVER TEMPERATURE (-40 to 125°C)   

Note: The graphs and tables provided in this section are for design guidance and are not tested. 

 IPD vs VDD

Sleep mode, all peripherals disabled
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Typical: statistical mean @ 25°C
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Minimum: mean – 3σ (-40°C to 125°C)

∆IBOR vs VOH over Temperature (-40 to 125 C)
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Minimum: mean – 3σ (-40°C to 125°C)
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FIGURE 18-18: VOH VS IOH OVER TEMP (C) VDD = 5V     

FIGURE 18-19: VOH VS IOH OVER TEMP (C) VDD = 3V 

Note: The graphs and tables provided in this section are for design guidance and are not tested. 

VOH vs IOH over Temp (C)

VDD = 5V
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VOH vs IOH over Temp (C)
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K04-072 20-Lead Plastic Shrink Small Outline (SS) – 5.30 mm

10501050βMold Draft Angle Bottom

10501050αMold Draft Angle Top

0.380.320.25.015.013.010BLead Width

203.20101.600.00840φFoot Angle

0.250.180.10.010.007.004cLead Thickness

0.940.750.56.037.030.022LFoot Length

7.347.207.06.289.284.278DOverall Length

5.385.255.11.212.207.201E1Molded Package Width

8.187.857.59.322.309.299EOverall Width

0.250.150.05.010.006.002A1Standoff §

1.831.731.63.072.068.064A2Molded Package Thickness

1.981.851.73.078.073.068AOverall Height

0.65.026pPitch

2020nNumber of Pins

MAXNOMMINMAXNOMMINDimension Limits

MILLIMETERSINCHES*Units

2

1

D

p

n

B

E

E1

L

c

β

φ

α

A2A

A1

* Controlling Parameter

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 

.010” (0.254mm) per side.

JEDEC Equivalent:  MO-150

Drawing No. C04-072

§ Significant Characteristic
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NOTES:
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