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Welcome to E-XFL.COM

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

Details

Product Status Obsolete

Core Processor PIC

Core Size 8-Bit

Speed 40MHz

Connectivity UART/USART

Peripherals Brown-out Detect/Reset, LVD, POR, PWM, WDT

Number of I/O 16

Program Memory Size 4KB (2K x 16)

Program Memory Type FLASH

EEPROM Size 256 x 8

RAM Size 256 x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 5.5V

Data Converters A/D 7x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 28-VQFN Exposed Pad

Supplier Device Package 28-QFN (6x6)
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BLE 1-2: PIC18F1220/1320 PINOUT I/O DESCRIPTIONS

Pin Name

Pin Number
Pin

Type
Buffer
Type DescriptionPDIP/

SOIC SSOP QFN

CLR/VPP/RA5
MCLR

VPP
RA5

4 4 1
I

P
I

ST

�
ST

Master Clear (input) or programming voltage (input).
Master Clear (Reset) input. This pin is an active-low 
Reset to the device.
Programming voltage input.
Digital input.

C1/CLKI/RA7
OSC1

CLKI

RA7

16 18 21
I

I

I/O

ST

CMOS

ST

Oscillator crystal or external clock input.
Oscillator crystal input or external clock source 
input. ST buffer when configured in RC mode, 
CMOS otherwise.
External clock source input. Always associated with 
pin function OSC1. (See related OSC1/CLKI, 
OSC2/CLKO pins.)
General purpose I/O pin.

C2/CLKO/RA6
OSC2

CLKO

RA6

15 17 20
O

O

I/O

�

�

ST

Oscillator crystal or clock output.
Oscillator crystal output. Connects to crystal or 
resonator in Crystal Oscillator mode.
In RC, EC and INTRC modes, OSC2 pin outputs
CLKO, which has 1/4 the frequency of OSC1 and 
denotes instruction cycle rate.
General purpose I/O pin. 

PORTA is a bidirectional I/O port.

0/AN0
RA0
AN0

1 1 26
I/O
I

ST
Analog

Digital I/O.
Analog input 0.

1/AN1/LVDIN
RA1
AN1
LVDIN

2 2 27
I/O
I
I

ST
Analog
Analog

Digital I/O.
Analog input 1.
Low-Voltage Detect input.

2/AN2/VREF-
RA2
AN2
VREF-

6 7 7
I/O
I
I

ST
Analog
Analog

Digital I/O.
Analog input 2.
A/D reference voltage (low) input.

3/AN3/VREF+
RA3
AN3
VREF+

7 8 8
I/O
I
I

ST
Analog
Analog

Digital I/O.
Analog input 3.
A/D reference voltage (high) input. 

4/T0CKI
RA4
T0CKI

3 3 28
I/O
I

ST/OD
ST

Digital I/O. Open-drain when configured as output.
Timer0 external clock input.

5 See the MCLR/VPP/RA5 pin.

6 See the OSC2/CLKO/RA6 pin.

7 See the OSC1/CLKI/RA7 pin.
gend: TTL = TTL compatible input CMOS = CMOS compatible input or output 

ST = Schmitt Trigger input with CMOS levels I = Input 
O = Output P = Power 
OD = Open-drain (no P diode to VDD)   
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3.2 Sleep Mode

The power managed Sleep mode in the PIC18F1220/
1320 devices is identical to that offered in all other PIC
microcontrollers. It is entered by clearing the IDLEN
and SCS1:SCS0 bits (this is the Reset state) and
executing the SLEEP instruction. This shuts down the
primary oscillator and the OSTS bit is cleared (see
Figure 3-1).

When a wake event occurs in Sleep mode (by interrupt,
Reset or WDT time-out), the system will not be clocked
until the primary clock source becomes ready (see
Figure 3-2), or it will be clocked from the internal
oscillator block if either the Two-Speed Start-up or the
Fail-Safe Clock Monitor are enabled (see Section 19.0
�Special Features of the CPU� ). In either case, the
OSTS bit is set when the primary clock is providing the
system clocks. The IDLEN and SCS bits are not
affected by the wake-up.

3.3 Idle Modes

The IDLEN bit allows the microcontroller�s CPU to be
selectively shut down while the peripherals continue to
operate. Clearing IDLEN allows the CPU to be clocked.
Setting IDLEN disables clocks to the CPU, effectively
stopping program execution (see Register 2-2). The
peripherals continue to be clocked regardless of the
setting of the IDLEN bit.

There is one exception to how the IDLEN bit functions.
When all the low-power OSCCON bits are cleared
(IDLEN:SCS1:SCS0 = 000 ), the device enters Sleep
mode upon the execution of the SLEEP instruction. This
is both the Reset state of the OSCCON register and the
setting that selects Sleep mode. This maintains
compatibility with other PIC devices that do not offer
power managed modes.

If the Idle Enable bit, IDLEN (OSCCON<7>), is set to
�1� when a SLEEP instruction is executed, th
peripherals will be clocked from the clock sourc
selected using the SCS1:SCS0 bits; however, the CP
will not be clocked. Since the CPU is not executin
instructions, the only exits from any of the Idle mode
are by interrupt, WDT time-out or a Reset.

When a wake event occurs, CPU execution is delaye
approximately 10 �Ps while it becomes ready to execu
code. When the CPU begins executing code, it 
clocked by the same clock source as was selected 
the power managed mode (i.e., when waking fro
RC_IDLE mode, the internal oscillator block will clo
the CPU and peripherals until the primary clock sourc
becomes ready � this is essentially RC_RUN mode
This continues until the primary clock source become
ready. When the primary clock becomes ready, th
OSTS bit is set and the system clock source 
switched to the primary clock (see Figure 3-4). Th
IDLEN and SCS bits are not affected by the wake-up

While in any Idle mode or the Sleep mode, a WD
time-out will result in a WDT wake-up to full-pow
operation.

TABLE 3-2: COMPARISON BETWEEN POWER MANAGED MODES
Power

Managed
Mode

CPU is Clocked by ... WDT Time-out 
causes a ...

Peripherals are 
Clocked by ...

Clock during Wake-up 
(while primary becomes 

ready)

Sleep Not clocked (not running) Wake-up Not clocked None or INTOSC multiplexer
if Two-Speed Start-up or 
Fail-Safe Clock Monitor are 
enabled

Any Idle mode Not clocked (not running) Wake-up Primary, Secondary or 
INTOSC multiplexer

Unchanged from Idle mode 
(CPU operates as in 
corresponding Run mode)

Any Run mode Primary or secondary 
clocks or INTOSC 
multiplexer

Reset Primary or secondary 
clocks or INTOSC 
multiplexer

Unchanged from Run mode
DS30009605G-page 20 �⁄  2002-2015 Microchip Technology Inc.





PIC18F1220/1320
             
REGISTER 16-2: RCSTA: RECEIVE STATUS AND CONTROL REGISTER

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

SPEN RX9 SREN CREN ADDEN FERR OERR RX9D

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
DS30009605G-page 128 �¤ 2002-2015 Microchip Technology Inc.















PIC18F1220/1320
16.4 EUSART Synchronous Master 
Mode

The Synchronous Master mode is entered by setting
the CSRC bit (TXSTA<7>). In this mode, the data is
transmitted in a half-duplex manner (i.e., transmission
and reception do not occur at the same time). When
transmitting data, the reception is inhibited and vice
versa. Synchronous mode is entered by setting bit,
SYNC (TXSTA<4>). In addition, enable bit, SPEN
(RCSTA<7>), is set in order to configure the RB1/AN5/
TX/CK/INT1 and RB4/AN6/RX/DT/KBI0 I/O pins to CK
(clock) and DT (data) lines, respectively. 

The Master mode indicates that the processor trans-
mits the master clock on the CK line. Clock polarity is
selected with the SCKP bit (BAUDCTL<5>); setting
SCKP sets the Idle state on CK as high, while clearing
the bit sets the Idle state as low. This option is provided
to support Microwire devices with this module.

16.4.1 EUSART SYNCHRONOUS MASTER 
TRANSMISSION

The EUSART transmitter block diagram is shown in
Figure 16-2. The heart of the transmitter is the Transmit
(Serial) Shift Register (TSR). The shift register obtains
its data from the Read/Write Transmit Buffer register,
TXREG. The TXREG register is loaded with data in
software. The TSR register is not loaded until the last
bit has been transmitted from the previous load. As
soon as the last bit is transmitted, the TSR is loaded
with new data from the TXREG (if available). 

Once the TXREG register transfers the data to the TSR
register (occurs in one TCYCLE), the TXREG is empty
and interrupt bit, TXIF (PIR1<4>), is set. The interrupt
can be enabled/disabled by setting/clearing enable bit,
TXIE (PIE1<4>). Flag bit, TXIF, will be set, regardless
of the state of enable bit, TXIE and cannot be cleared
in software. It will reset only when new data is loaded
into the TXREG register. 

While flag bit, TXIF, indicates the status of the TXREG
register, another bit, TRMT (TXSTA<1>), shows the
status of the TSR register. TRMT is a read-only bit,
which is set when the TSR is empty. No interrupt logic is
tied to this bit, so the user has to poll this bit in order to
determine if the TSR register is empty. The TSR is not
mapped in data memory, so it is not available to the user.

To set up a Synchronous Master Transmission:

1. Initialize the SPBRGH:SPBRG registers for the
appropriate baud rate. Set or clear the BRGH
and BRG16 bits, as required, to achieve the
desired baud rate.

2. Enable the synchronous master serial port by
setting bits SYNC, SPEN and CSRC.

3. If interrupts are desired, set enable bit TXIE.
4. If 9-bit transmission is desired, set bit TX9.

5. Enable the transmission by setting bit TXEN.
6. If 9-bit transmission is selected, the ninth bit

should be loaded in bit TX9D.
7. Start transmission by loading data to the TXREG

register.
8. If using interrupts, ensure that the GIE and PEIE

bits in the INTCON register (INTCON<7:6>) are
set.
�¤ 2002-2015 Microchip Technology Inc. DS30009605G-page 143



PIC18F1220/1320
TABLE 16-8: REGISTERS ASSOCIATED WITH  SYNCHRONOUS MASTER RECEPTION       

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Value on 
POR, BOR

Value on 
all other 
Resets

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 0000 000x 0000 000u

PIR1 � ADIF RCIF TXIF � CCP1IF TMR2IF TMR1IF -000 -000 -000 -000

PIE1 � ADIE RCIE TXIE � CCP1IE TMR2IE TMR1IE -000 -000 -000 -000

IPR1 � ADIP RCIP TXIP � CCP1IP TMR2IP TMR1IP -111 -111 -111 -111

RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x 0000 000x

RCREG EUSART Receive Register 0000 0000 0000 0000

TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 0000 0010 0000 0010

BAUDCTL � RCIDL � SCKP BRG16 � WUE ABDEN -1-1 0-00 -1-1 0-00

SPBRGH Baud Rate Generator Register High Byte 0000 0000 0000 0000

SPBRG Baud Rate Generator Register Low Byte 0000 0000 0000 0000

Legend: x  = unknown, � = unimplemented, read as � 0�. Shaded cells are not used for synchronous master reception.
DS30009605G-page 146 �⁄  2002-2015 Microchip Technology Inc.
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VOL Output Low Voltage

D080 I/O ports — 0.6 V IOL = 8.5 mA, VDD = 4.5V
-40C to +85C

D083 OSC2/CLKO 
(RC mode)

— 0.6 V IOL = 1.6 mA, VDD = 4.5V
-40C to +85C

VOH Output High Voltage(3)

D090 I/O ports VDD – 0.7 — V IOH = -3.0 mA, VDD = 4.5V
-40C to +85C

D092 OSC2/CLKO 
(RC mode)

VDD – 0.7 — V IOH = -1.3 mA, VDD = 4.5V
-40C to +85C

D150 VOD Open-Drain High Voltage — 8.5 V RA4 pin

Capacitive Loading Specs
on Output Pins

D100(4) COSC2 OSC2 pin — 15 pF In XT, HS and LP modes
when external clock is 
used to drive OSC1

D101 CIO All I/O pins and OSC2 
(in RC mode)

— 50 pF To meet the AC timing 
specifications

D102 CB SCL, SDA — 400 pF In I2C mode

22.3 DC Characteristics: PIC18F1220/1320 (Industrial) 
PIC18LF1220/1320 (Industrial) (Continued)

DC CHARACTERISTICS
Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C TA  +85°C for industrial 

-40°C TA  +125°C for extended

Param
No.

Symbol Characteristic Min. Max. Units Conditions

Note 1: In RC oscillator configuration, the OSC1/CLKI pin is a Schmitt Trigger input. It is not recommended that th
PIC® device be driven with an external clock while in RC mode.

2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified 
levels represent normal operating conditions. Higher leakage current may be measured at different input 
voltages.

3: Negative current is defined as current sourced by the pin.

4: Parameter is characterized but not tested.
DS30009605G-page 244  2002-2015 Microchip Technology Inc.



PIC18F1220/1320
TABLE 22-1: MEMORY PROGRAMMING REQUIREMENTS          

DC CHARACTERISTICS
Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for industrial 

Param
No.

Sym. Characteristic Min. Typ† Max. Units Conditions

Internal Program Memory 
Programming Specifications(1)

D110 VPP Voltage on MCLR/VPP pin 9.00 — 13.25 V (Note 2)

D112 IPP Current into MCLR/VPP pin — — 5 A

D113 IDDP Supply Current during 
Programming

— — 10 mA

Data EEPROM Memory

D120 ED Byte Endurance 100K 1M — E/W -40C to +85C

D121 VDRW VDD for Read/Write VMIN — 5.5 V Using EECON to read/write
VMIN = Minimum operating 
voltage

D122 TDEW Erase/Write Cycle Time — 4 — ms

D123 TRETD Characteristic Retention 40 — — Year Provided no other 
specifications are violated

D124 TREF Number of Total Erase/Write 
Cycles before Refresh(3)

1M 10M — E/W -40°C to +85°C 

Program Flash Memory

D130 EP Cell Endurance 10K 100K — E/W -40C to +85C

D131 VPR VDD for Read VMIN — 5.5 V VMIN = Minimum operating 
voltage

D132 VIE VDD for Block Erase 4.5 — 5.5 V Using ICSP port

D132A VIW VDD for Externally Timed Erase 
or Write

4.5 — 5.5 V Using ICSP port

D132B VPEW VDD for Self-Timed Write VMIN — 5.5 V VMIN = Minimum operating 
voltage

D133 TIE ICSP™ Block Erase Cycle Time — 4 — ms VDD > 4.5V

D133A TIW ICSP Erase or Write Cycle Time 
(externally timed)

1 — — ms VDD > 4.5V

D133A TIW Self-Timed Write Cycle Time — 2 — ms

D134 TRETD Characteristic Retention 40 — — Year Provided no other 
specifications are violated

† 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: These specifications are for programming the on-chip program memory through the use of table write 
instructions.

2: The pin may be kept in this range at times other than programming, but it is not recommended.

3: Refer to Section 7.8 “Using the Data EEPROM” for a more detailed discussion on data EEPROM 
endurance.
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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, implicitly or otherwise, under any Microchip
intellectual property rights.
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