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PIC18F1220/1320

18/20/28-Pin High-Perfor mance, Enhanced Flash M CUs
with 10-bit A/D and nanoWatt Technology

Low-Power Features:

Power Managed modes:

- Run: CPU on, peripherals on

- Idle: CPU off, peripherals on

- Sleep: CPU off, peripherals off
Power Consumption modes:

- PRI_RUN: 150 pA, 1 MHz, 2V
- PRI_IDLE: 37 A, 1 MHz, 2V

- SEC_RUN: 14 uA, 32 kHz, 2V
- SEC_IDLE: 5.8 yA, 32 kHz, 2V
- RC_RUN: 110 pA, 1 MHz, 2V

- RC_IDLE: 52 yA, 1 MHz, 2V

- Sleep: 0.1 uA, 1 MHz, 2V
Timerl Oscillator: 1.1 pA, 32 kHz, 2V
Watchdog Timer: 2.1 pA
Two-Speed Oscillator Start-up

Oscillators:

Four Crystal modes:

- LP, XT, HS: up to 25 MHz
- HSPLL: 4-10 MHz (16-40 MHz internal)

Two External RC modes, up to 4 MHz
Two External Clock modes, up to 40 MHz

Internal oscillator block:
- 8 user-selectable frequencies: 31 kHz, 125 kHz,
250 kHz, 500 kHz, 1 MHz, 2 MHz, 4 MHz, 8 MHz

- 125 kHz to 8 MHz calibrated to 1%

- Two modes select one or two 1/O pins

- OSCTUNE - Allows user to shift frequency
Secondary oscillator using Timerl @ 32 kHz
Fail-Safe Clock Monitor

- Allows for safe shutdown if peripheral clock stops

Peripheral Highlights:

« High current sink/source 25 mA/25 mA

» Three external interrupts

« Enhanced Capture/Compare/PWM (ECCP) module:
- One, two or four PWM outputs

Selectable polarity
- Programmable dead time
- Auto-Shutdown and Auto-Restart
- Capture is 16-bit, max resolution 6.25 ns (Tcy/16)
- Compare is 16-hit, max resolution 100 ns (TcY)

» Compatible 10-bit, up to 13-channel Analog-to-
Digital Converter module (A/D) with programmable
acquisition time

¢ Enhanced USART module:

- Supports RS-485, RS-232 and LIN 1.2
- Auto-Wake-up on Start bit
- Auto-Baud Detect

Special Microcontroller Features:

» 100,000 erase/write cycle Enhanced Flash
program memory typical

» 1,000,000 erase/write cycle Data EEPROM
memory typical

* Flash/Data EEPROM Retention: > 40 years

» Self-programmable under software control

« Priority levels for interrupts

« 8 x 8 Single-Cycle Hardware Multiplier

« Extended Watchdog Timer (WDT):
- Programmable period from 41 ms to 131s
- 2% stability over VDD and Temperature

 Single-supply 5V In-Circuit Serial Programming™
(ICSP™) via two pins

* In-Circuit Debug (ICD) via two pins

* Wide operating voltage range: 2.0V to 5.5V

Program Memory Data Memory
. 10-bit ECCP Timers
Device Flash | # Single-Word | SRAM | EEPROM /o A/D (ch) | (PWM) BUSART | ¢/16bit
(bytes) Instructions (bytes) (bytes)
PIC18F1220 4K 2048 256 256 16 Y 1/3
PIC18F1320 8K 4096 256 256 16 Y 1/3
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PIC18F1220/1320

Pin Diagrams
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PIC18F1220/1320

1.3 Details on Individual Family

Members

A block diagram of the PIC18F1220/1320 device
architecture is provided in Figure 1-1. The pinouts for
this device family are listed in Table 1-2.

Devices in the PIC18F1220/1320 family are available
in 18-pin, 20-pin and 28-pin packages. A block diagram

for this device family is shown in Figure 1-1.

The devices are differentiated from each other only in
the amount of on-chip Flash program memory
(4 Kbytes for the PIC18F1220 device, 8 Kbytes for the
PIC18F1320 device). These and other features are

summarized in Table 1-1.

TABLE 1-1: DEVICE FEATURES

Features PIC18F1220 PIC18F1320
Operating Frequency DC — 40 MHz DC - 40 MHz
Program Memory (Bytes) 4096 8192
Program Memory (Instructions) 2048 4096
Data Memory (Bytes) 256 256
Data EEPROM Memory (Bytes) 256 256
Interrupt Sources 15 15
1/0 Ports Ports A, B Ports A, B
Timers 4 4
Enhanced Capture/Compare/PWM Modules 1 1

Serial Communications

Enhanced USART

Enhanced USART

10-bit Analog-to-Digital Module

7 input channels

7 input channels

Resets (and Delays)

POR, BOR,
RESET Instruction, Stack Full,
Stack Underflow (PWRT, OST),
MCLR (optional), WDT

POR, BOR,
RESET Instruction, Stack Full,
Stack Underflow (PWRT, OST),
MCLR (optional), WDT

Programmable Low-Voltage Detect

Yes

Yes

Programmable Brown-out Reset

Yes

Yes

Instruction Set

75 Instructions

75 Instructions

Packages

18-pin SDIP
18-pin SOIC
20-pin SSOP
28-pin QFN

18-pin SDIP
18-pin SOIC
20-pin SSOP
28-pin QFN
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PIC18F1220/1320

FIGURE 1-1: PIC18F1220/1320 BLOCK DIAGRAM

Data Bus<8>

0 T !
21| Table Pointer <2>| e Hg Data Latch PORTA
KA ~<— [X] RAO/ANO
- - Data RAM
21 inc/dec logic L < [X] RAVAN1/LVDIN
%’;21 Address Latch [ & ’ "
< RA2/AN2/VREF-
Address Latoh || ki 20 | [PCLATU[PCLATH ﬁ 1@
Program Memo Address<12> B RA3/AN3/VREF+
g Merory A 2
P Count
PIC18F1220 rogram t-ounter 12 4 <[] RA4/TOCKI
(8 Kbytes) FSRO||[Banko, F|
PIC18F1320 31 Lovel Sack FSR1 <— [X] MCLR/VPP/RASY)
Data Latch FSR2 12
«t—[X] 0SC2/CLKO/RA6?)
16
Table Latch «t—[X] 0SC2/CLKI/RA7®
PORTB
<X RBO/AN4/INTO
Register <= [X] RBL/ANS/TX/CK/INTL
Instruction < X|RB2/P1B/INT2
Decode & < &
Control
H¢H <4+ [X]RB3/CCP1/P1A
<—[X] RB4/ANB/RX/DT/KBIO
osc1® X— Power-up <+—=[X|RB5/PGM/KBI1
Timing Timer
@ ! - <= XIRB6/PGCIT10S0/
05C2® [ |Generation| ._ [ Oscilator T13CKIP1C/KBI2
INTRC Startup Timer <+—X|RB7/PGDIT10SI/
T10SI [X—
Oscillator Power-on ALU<8> P1D/KBI3
Reset
T10S0 [X—
Watchdog 8
Timer )
Low-Voltage Brown-out | P\;gﬁgé%n
—MCLR(l) &_. Programmlng Reset Reference
In-Circuit c|§§l|_|\?2;?tor
VoD, Vss [X—| | Debugger
Timer0 Timerl Timer2 Timer3 —>{ A/D Converter

v J

Enhanced Enhanced
CCP USART

Data EEPROM

Note 1: RAS5 is available only when the MCLR Reset is disabled.

2: OSC1, 0SC2, CLKI and CLKO are only available in select oscillator modes and when these pins are not being used as digital
1/0. Refer to Section 2.0 “Oscillator Configurations” for additional information.
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TABLE 1-2: PIC18F1220/1320 PINOUT I/O DESCRIPTIONS

Pin Number )
Pin Name PDIP/ T?/I;e Efrl;fggr Description
solc SSOP | QFN

MCLR/VPP/RAS 4 4 1 Master Clear (input) or programming voltage (input).

MCLR | ST Master Clear (Reset) input. This pin is an active-low

Reset to the device.

VPP P — Programming voltage input.

RAS5 | ST Digital input.
OSC1/CLKI/RA7 16 18 21 Oscillator crystal or external clock input.

0osc1 | ST Oscillator crystal input or external clock source

input. ST buffer when configured in RC mode,
CMOS otherwise.

CLKI | CMOS External clock source input. Always associated with
pin function OSC1. (See related OSC1/CLKI,
OSC2/CLKO pins.)

RA7 I/0 ST General purpose /O pin.
OSC2/CLKO/RA6 15 17 20 Oscillator crystal or clock output.
0sc2 (0] — Oscillator crystal output. Connects to crystal or
resonator in Crystal Oscillator mode.
CLKO (6] — In RC, EC and INTRC modes, OSC2 pin outputs

CLKO, which has 1/4 the frequency of OSC1 and
denotes instruction cycle rate.
RA6 I/O ST General purpose /O pin.

PORTA is a bidirectional I/O port.

RAO/ANO 1 1 26

RAO I/0 ST Digital I/O.

ANO | Analog Analog input 0.
RA1/AN1/LVDIN 2 2 27

RA1 I/0 ST Digital I/O.

AN1 | Analog Analog input 1.

LVDIN | Analog Low-Voltage Detect input.
RA2/AN2/VREF- 6 7 7

RA2 I/0 ST Digital I/O.

AN2 | Analog Analog input 2.

VREF- | Analog A/D reference voltage (low) input.
RA3/AN3/VREF+ 7 8 8

RA3 I/0 ST Digital I/O.

AN3 | Analog Analog input 3.

VREF+ | Analog A/D reference voltage (high) input.
RA4/TOCKI 3 3 28

RA4 /O | ST/OD Digital /0. Open-drain when configured as output.

TOCKI | ST TimerO external clock input.
RAS5 See the MCLR/VPP/RAS pin.
RA6 See the OSC2/CLKO/RAG pin.
RA7 See the OSC1/CLKI/RA7 pin.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output

ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power

OD = Open-drain (no P diode to VDD)
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TABLE 1-2: PIC18F1220/1320 PINOUT I/0O DESCRIPTIONS (CONTINUED)
Pin Number )
Pin Name PDIP/ Tl;lge B_rl;l‘;zr Description
solc SSOP | QFN
PORTB is a bidirectional I/0 port. PORTB can be software
programmed for internal weak pull-ups on all inputs.
RBO/AN4/INTO 8 9 9
RBO I/0 TTL Digital I/O.
AN4 | Analog Analog input 4.
INTO | ST External interrupt O.
RB1/AN5/TX/CK/INT1 9 10 10
RB1 I/0 TTL Digital I/O.
AN5 | Analog Analog input 5.
TX (@) — EUSART asynchronous transmit.
CK 110 ST EUSART synchronous clock (see related RX/DT).
INT1 | ST External interrupt 1.
RB2/P1B/INT2 17 19 23
RB2 I/0 TTL Digital I/O.
P1B (0] — Enhanced CCP1/PWM output.
INT2 | ST External interrupt 2.
RB3/CCP1/P1A 18 20 24
RB3 I/0 TTL Digital I/O.
CCP1 110 ST Capture 1 input/Compare 1 output/PWM 1 output.
P1A (@] — Enhanced CCP1/PWM output.
RB4/AN6/RX/DT/KBIO 10 11 12
RB4 I/0 TTL Digital I/O.
ANG6 | Analog Analog input 6.
RX | ST EUSART asynchronous receive.
DT 110 ST EUSART synchronous data (see related TX/CK).
KBIO | TTL Interrupt-on-change pin.
RB5/PGM/KBI1 11 12 13
RB5 I/0 TTL Digital I/O.
PGM I/0 ST Low-Voltage ICSP Programming enable pin.
KBI1 | TTL Interrupt-on-change pin.
RB6/PGC/T10S0O/ 12 13 15
T13CKI/P1C/KBI2
RB6 I/0 TTL Digital I/O.
PGC 110 ST In-Circuit Debugger and ICSP programming clock pin.
T10SO (0] — Timerl oscillator output.
T13CKI | ST Timerl/Timer3 external clock output.
P1C (@] — Enhanced CCP1/PWM output.
KBI2 | TTL Interrupt-on-change pin.
RB7/PGD/T10SI/ 13 14 16
P1D/KBI3
RB7 I/0 TTL Digital I/O.
PGD I/O ST In-Circuit Debugger and ICSP programming data pin.
T10SI | CMOSs Timerl oscillator input.
P1D (@] — Enhanced CCP1/PWM output.
KBI3 | TTL Interrupt-on-change pin.
Vss 5 5,6 3,5 P — Ground reference for logic and 1/O pins.
VDD 14 15,16 |17,19| P — Positive supply for logic and I/O pins.
NC — — 18 — — No connect.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power
OD = Open-drain (no P diode to VDD)
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