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High-Performance RISC CPU

Flexible Oscillator Structure

Special Microcontroller Features

Extreme Low-Power Management 
PIC12LF1822/16LF1823 with XLP

Analog Features

Peripheral Highlights

PIC12(L)F1822/16(L)F1823

8/14-Pin Flash Microcontrollers with XLP Technology
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Peripheral Features (Continued)

TABLE 1: PIC12(L)F1822/1840/PIC16(L)F182X/1847 FAMILY TYPES
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FIGURE 1: 8-PIN DIAGRAM FOR PIC12(L)F1822 

TABLE 2: 8-PIN ALLOCATION TABLE (PIC12(L)F1822)
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FIGURE 2: 14-PIN DIAGRAM FOR PIC16(L)F1823 

FIGURE 3: 16-PIN DIAGRAM FOR PIC16(L)F1823 

PDIP, SOIC, TSSOP
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PIC16(L)F1823

QFN, UQFN
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TABLE 3: 14-PIN ALLOCATION TABLE (PIC16(L)F1823)

I/
O

1
4

-P
in

 P
D

IP
/S

O
IC

/T
S

S
O

P

1
6

-P
in

 Q
F

N
/U

Q
F

N

A
/D

R
e
fe

re
n

c
e

C
a
p

 S
e
n

s
e

C
o

m
p

a
ra

to
r

S
R

 L
a
tc

h

T
im

e
rs

E
C

C
P

E
U

S
A

R
T

M
S

S
P

In
te

rr
u

p
t

M
o

d
u

la
to

r

P
u

ll
-u

p

B
a
s
ic

(1)

(1)

(1)

(1)

(1) (1)

(1) (1)

(1)

(1)

(1)

(1)

(1)

(1)

Note 1:



PIC12(L)F1822/16(L)F1823

Table of Contents



PIC12(L)F1822/16(L)F1823

TO OUR VALUED CUSTOMERS

docerrors@microchip.com

Most Current Data Sheet

http://www.microchip.com

Errata

http://www.microchip.com

Customer Notification System

www.microchip.com



PIC12(L)F1822/16(L)F1823

1.0 DEVICE OVERVIEW

TABLE 1-1: DEVICE PERIPHERAL 
SUMMARY

Peripheral
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PIC12(L)F1822/16(L)F1823

FIGURE 1-1: PIC12(L)F1822/16(L)F1823 BLOCK DIAGRAM

(3)

Note 1:

2:

3:

CPU

(Figure 2-1)



PIC12(L)F1822/16(L)F1823

TABLE 1-2: PIC12(L)F1822 PINOUT DESCRIPTION

Name Function
Input 
Type

Output 
Type

Description

(1) (1) (1)

(1) (1)

(1) (1)

(1) (1)

(1) (1)

Legend:

Note 1:
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(1) (1) (1) (1)

(1)

(1) (1)

(1) (1)

TABLE 1-2: PIC12(L)F1822 PINOUT DESCRIPTION (CONTINUED)

Name Function
Input 

Type

Output 

Type
Description

Legend:

Note 1:
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TABLE 1-3: PIC16(L)F1823 PINOUT DESCRIPTION

Name Function
Input 
Type

Output 
Type

Description

(1) (1)

(1) (1)

(1) (1)

(1)

(1)

Legend:

Note 1:
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(1)

(1)

(1)

(1)

(1) (1)

TABLE 1-3: PIC16(L)F1823 PINOUT DESCRIPTION (CONTINUED)

Name Function
Input 

Type

Output 

Type
Description

Legend:

Note 1:
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TABLE 1-3: PIC16(L)F1823 PINOUT DESCRIPTION (CONTINUED)

Name Function
Input 

Type

Output 

Type
Description

Legend:

Note 1:
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2.0 ENHANCED MID-RANGE CPU

2.1 Automatic Interrupt Context 
Saving

Section 8.5 “Automatic Context Saving”

2.2 16-Level Stack with Overflow and 
Underflow

Section 3.4 “Stack”

2.3 File Select Registers

Section 3.5 “Indirect Addressing”

2.4 Instruction Set

Section 29.0 “Instruction Set Summary”
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FIGURE 2-1: CORE BLOCK DIAGRAM
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3.0 MEMORY ORGANIZATION

(1)

3.1 Program Memory Organization

Note 1:

Section 11.0 “Data EEPROM and Flash
Program Memory Control”

TABLE 3-1: DEVICE SIZES AND ADDRESSES

Device Program Memory Space (Words) Last Program Memory Address
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FIGURE 3-1: PROGRAM MEMORY MAP 
AND STACK FOR 
PIC12(L)F1822/16(L)F1823 

RETLW

RETLW

RETLW

EXAMPLE 3-1: RETLW INSTRUCTION

BRW

BRW

   CALL, CALLW
 RETURN, RETLW

, RETFIE 

constants

BRW ;Add Index in W to

;program counter to
;select data

RETLW DATA0 ;Index0 data

RETLW DATA1 ;Index1 data
RETLW DATA2

RETLW DATA3

my_function

;… LOTS OF CODE…
MOVLW DATA_INDEX

CALL constants

;… THE CONSTANT IS IN W
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MOVIW

EXAMPLE 3-2: ACCESSING PROGRAM 
MEMORY VIA FSR

3.2 Data Memory Organization

0

Section 3.5 “Indirect
Addressing”

constants

RETLW DATA0 ;Index0 data
RETLW DATA1 ;Index1 data

RETLW DATA2

RETLW DATA3
my_function

;… LOTS OF CODE…

MOVLW LOW constants
MOVWF FSR1L

MOVLW HIGH constants

MOVWF FSR1H
MOVIW 0[FSR1]

;THE PROGRAM MEMORY IS IN W

Note:
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CLRF STATUS

000u u1uu u

BCF, BSF,
SWAPF MOVWF

Section 29.0
“Instruction Set Summary”

Note 1:

REGISTER 3-1: STATUS: STATUS REGISTER

(1) (1)

Legend:

Unimplemented: 0

TO:

1 CLRWDT SLEEP
0

PD:

1 CLRWDT
0 SLEEP

Z:

1
0

DC: (1)

1
0

C: (1)

1
0

Note 1:
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Section 3.5.2
“Linear Data Memory”

FIGURE 3-2: BANKED MEMORY 
PARTITIONING 

TABLE 3-2: MEMORY MAP TABLES

Device Banks Table No.
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TABLE 3-3: PIC12(L)F1822/16(L)F1823 MEMORY MAP, BANKS 0-7

Legend: 0

Note 1:

BANK 0 BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 BANK 6 BANK 7

(1) (1) (1) (1) (1)

(1)

(1)

0 0 0 0 0 0

0
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TABLE 3-4: PIC12(L)F1822/16(L)F1823 MEMORY MAP, BANKS 8-15

Legend: 0

BANK 8 BANK 9 BANK 10 BANK 11 BANK 12 BANK 13 BANK 14 BANK 15

0 0 0 0 0 0 0 0
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TABLE 3-5: PIC12(L)F1822/16(L)F1823 MEMORY MAP, BANKS 16-23

Legend: 0

BANK 16 BANK 17 BANK 18 BANK 19 BANK 20 BANK 21 BANK 22 BANK 23

0 0 0 0 0 0 0 0
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TABLE 3-6: PIC12(L)F1822/16(L)F1823 MEMORY MAP, BANKS 24-31

Legend: 0

BANK 24 BANK 25 BANK 26 BANK 27 BANK 28 BANK 29 BANK 30 BANK 31

0 0 0 0 0 0 0
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TABLE 3-7: PIC12(L)F1822/16(L)F1823 
MEMORY MAP, BANK 31 

Legend:
0

Bank 31

0
Device Bank(s) Page No.
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TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY

Address 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

   Bank 0

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

--xx xxxx --xx xxxx

(2) --xx xxxx --xx xxxx

0000 0000 0000 0000

(2) 0000 0--- 0000 0---

xxxx xxxx uuuu uuuu

xxxx xxxx uuuu uuuu

xxxx xxxx uuuu uuuu

0000 00-0 uuuu uu-u

0000 0x00 uuuu uxuu

0000 0000 0000 0000

1111 1111 1111 1111

-000 0000 -000 0000

00-- 0000 00-- 0000

(2) ---- 0000 ---- 0000

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 1

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

--11 1111 --11 1111

(2) --11 1111 --11 1111

0000 0000 0000 0000

(2) 0000 0--- 0000 0---

1111 1111 1111 1111

00-- 11qq qq-- qquu

--01 0110 --01 0110

--00 0000 --00 0000

0011 1-00 0011 1-00

10q0 0q00 qqqq qq0q

xxxx xxxx uuuu uuuu

xxxx xxxx uuuu uuuu

-000 0000 -000 0000

0000 --00 0000 --00

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 2

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

--xx -xxx --uu -uuu

(2) --xx xxxx --uu uuuu

0000 -100 0000 -100

(2) 0000 ---0 0000 ---0

(2) 0000 -100 0000 -100

(2) 0000 --00 0000 --00

(2) ---- --00 ---- --00

1--- ---q u--- ---u

0q00 0000 0q00 0000

000- 00-- 000- 00--

---0 0000 ---0 0000

0000 0000 0000 0000

(2)

(2)
0000 0000 0000 0000

(4)

(4)
000- 0000 000- 0000

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 3

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

---1 -111 ---1 -111

(2) ---- 1111 ---- 1111

0000 0000 0000 0000

(3) 1000 0000 1000 0000

xxxx xxxx uuuu uuuu

--xx xxxx --uu uuuu

0000 x000 0000 q000

0000 0000 0000 0000

0000 0000 0000 0000

0000 0000 0000 0000

0000 0000 0000 0000

0000 0000 0000 0000

0000 000x 0000 000x

0000 0010 0000 0010

01-0 0-00 01-0 0-00

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 4

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

--11 1111 --11 1111

(2) --11 1111 --11 1111

xxxx xxxx uuuu uuuu

0000 0000 0000 0000

1111 1111 1111 1111

0000 0000 0000 0000

0000 0000 0000 0000

0000 0000 0000 0000

0000 0000 0000 0000

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 5

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

xxxx xxxx uuuu uuuu

xxxx xxxx uuuu uuuu

0000 0000 0000 0000

0000 0000 0000 0000

0000 0000 0000 0000

---0 0001 ---0 0001

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 6

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 7

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

--00 0000 --00 0000

--00 0000 --00 0000

--00 0000 --00 0000

0011 0000 0011 0000

0010 ---0 0010 ---0

x--- xxxx u--- uuuu

xxx- xxxx uuu- uuuu

xxx- xxxx uuu- uuuu

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 8

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Banks 9-30

(1)
xxxx xxxx xxxx xxxx

(1)
xxxx xxxx xxxx xxxx

(1)
0000 0000 0000 0000

(1)
---1 1000 ---q quuu

(1)
0000 0000 uuuu uuuu

(1)
0000 0000 0000 0000

(1)
0000 0000 uuuu uuuu

(1)
0000 0000 0000 0000

(1)
---0 0000 ---0 0000

(1)
0000 0000 uuuu uuuu

(1)
-000 0000 -000 0000

(1)
0000 000x 0000 000u

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:
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  Bank 31

(1) xxxx xxxx xxxx xxxx

(1) xxxx xxxx xxxx xxxx

(1) 0000 0000 0000 0000

(1) ---1 1000 ---q quuu

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) 0000 0000 uuuu uuuu

(1) 0000 0000 0000 0000

(1) ---0 0000 ---0 0000

(1) 0000 0000 uuuu uuuu

(1) -000 0000 -000 0000

(1) 0000 000x 0000 000u

---- -xxx ---- -uuu

0000 0000 uuuu uuuu

---x xxxx ---u uuuu

-xxx xxxx uuuu uuuu

xxxx xxxx uuuu uuuu

xxxx xxxx uuuu uuuu

xxxx xxxx uuuu uuuu

xxxx xxxx uuuu uuuu

---1 1111 ---1 1111

xxxx xxxx uuuu uuuu

-xxx xxxx -uuu uuuu

TABLE 3-8: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address 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

Legend: x u q r
0

Note 1:

2:

3: 1

4:



PIC12(L)F1822/16(L)F1823

3.3 PCL and PCLATH

FIGURE 3-3: LOADING OF PC IN 
DIFFERENT SITUATIONS

GOTO

GOTO
ADDWF PCL

GOTO

“Implementing a Table Read” 

CALL

CALL

CALL
CALL

CALLW

CALLW
CALLW

BRW BRA

BRW
BRW

BRA
BRA

GOTO, CALL

CALLW

BRW

BRA
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3.4 Stack

CALL CALLW

RETURN
RETLW RETFIE

0

CALL, CALLW
RETLW

RETURN RETFIE

CALL CALLW

FIGURE 3-4: ACCESSING THE STACK EXAMPLE 1

Note 1:

CALL, CALLW  RETURN  RETLW
RETFIE

Note:

0

0

1
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FIGURE 3-5: ACCESSING THE STACK EXAMPLE 2

FIGURE 3-6: ACCESSING THE STACK EXAMPLE 3

CALL
RETURN

CALL CALL

RETURN
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FIGURE 3-7: ACCESSING THE STACK EXAMPLE 4

1

3.5 Indirect Addressing

0

CALL
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FIGURE 3-8: INDIRECT ADDRESSING

Traditional
Data Memory

Linear
Data Memory

Program
Flash Memory

Note:
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FIGURE 3-9: TRADITIONAL DATA MEMORY MAP

Indirect AddressingDirect Addressing

00000 00001 00010 11111

0 0 0 0
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FIGURE 3-10: LINEAR DATA MEMORY 
MAP

FIGURE 3-11: PROGRAM FLASH 
MEMORY MAP

0 10

1
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4.0 DEVICE CONFIGURATION

4.1 Configuration Words

Note:

1
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REGISTER 4-1: CONFIGURATION WORD 1

Legend:

FCMEN: 

1

0

IESO: 

1
0

CLKOUTEN:

1

0

BOREN<1:0>: (1)

11
10

01

00

CPD: (2)

1

0

CP: (3)

1

0

MCLRE: 
1

0
1

0

PWRTE: (1)

1
0

WDTE<1:0>: 
11

10

01
00

Note 1:

2:

3:
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FOSC<2:0>: 
111

110

101
100

011

010
001

000

REGISTER 4-1: CONFIGURATION WORD 1 (CONTINUED)

Note 1:

2:

3:
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REGISTER 4-2: CONFIGURATION WORD 2

(1) (2)

Legend:

LVP: (1)

1

0

DEBUG: (2)

1
0

Unimplemented: 1

BORV: (3)

1

0

STVREN: 

1
0

PLLEN: 
1

0

Unimplemented: 1

Reserved: 1

Unimplemented: 1

WRT<1:0>:
11

10

01
00

Note 1: 0

2:

1

3:
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4.2 Code Protection

0

0

Section 4.3 “Write
Protection”

0

4.3 Write Protection

4.4 User ID

Section 11.5 “User ID, Device ID and Configuration
Word Access”

“PIC16F/LF1826/27/PIC12F/LF1822
Memory Programming Specification
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4.5 Device ID and Revision ID

Section 11.5 “User ID, Device ID and Configuration
Word Access”

REGISTER 4-3: DEVICEID: DEVICE ID REGISTER(1)

Legend:

DEV<8:0>: 
100111000

100111001

101000000
101000001

REV<4:0>: 

Note 1:
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5.0 OSCILLATOR MODULE (WITH 
FAIL-SAFE CLOCK MONITOR)

5.1 Overview
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FIGURE 5-1: SIMPLIFIED PIC® MCU CLOCK SOURCE BLOCK DIAGRAM 

Oscillator

Internal
Oscillator

Block

Oscillator

100

External

Timer1
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5.2 Clock Source Types

Section 5.3
“Clock Switching”

Section 5.3 “Clock Switching”

111

110

101

FIGURE 5-2: EXTERNAL CLOCK (EC) 
MODE OPERATION

LP

XT

HS

PIC® MCU

(1)

Note 1:
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FIGURE 5-3: QUARTZ CRYSTAL 
OPERATION (LP, XT OR 
HS MODE)

FIGURE 5-4: CERAMIC RESONATOR 
OPERATION
(XT OR HS MODE)

Section 5.4
“Two-Speed Clock Start-up Mode”

Section 30.0
“Electrical Specifications”

1

1
1

Note 1:

2:

3:

Crystal Oscillator Basics and 
Crystal Selection for rfPIC  and PIC
Devices

Basic PIC  Oscillator Design

Practical PIC  Oscillator 
Analysis and Design

Making Your Oscillator Work

Note 1:

2:

(1)

(2)

PIC® MCU

Note 1:

2:

3:

(1)

(2)

PIC® MCU

(3)
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Section 5.3
“Clock Switching”

FIGURE 5-5: QUARTZ CRYSTAL 
OPERATION (TIMER1 
OSCILLATOR)

FIGURE 5-6: EXTERNAL RC MODES 

Note 1:

2:

3:

Crystal Oscillator Basics and 
Crystal Selection for rfPIC  and PIC
Devices

Basic PIC  Oscillator Design

Practical PIC  Oscillator 
Analysis and Design

Making Your Oscillator Work

Interfacing a Micro Crystal 
MS1V-T1K 32.768 kHz Tuning Fork 
Crystal to a PIC16F690/SS

Design Practices for 
Low-Power External Oscillators

PIC® MCU
PIC® MCU

Note 1:

(1)
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Section 5.3 
“Clock Switching”

INTOSC

HFINTOSC

MFINTOSC

LFINTOSC

Section 5.2.2.7 “Internal
Oscillator Clock Switch Timing”

100

1x

Section 5.2.2.7 “Internal
Oscillator Clock Switch Timing”

100

1x
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0

not

Section 5.2.2.7 “Internal Oscillator Clock Switch
Timing”

000)

1x

100

1x

Note:
0111
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100

00

1110

1

1x 00

Section 30.0 “Electrical
Specifications”

Note:
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FIGURE 5-7: INTERNAL OSCILLATOR SWITCH TIMING

0 0

0 0

(1)

HFINTOSC/ LFINTOSC (FSCM and WDT disabled)

HFINTOSC/ LFINTOSC (Either FSCM or WDT enabled)

0 0

(1)

LFINTOSC HFINTOSC/MFINTOSC

MFINTOSC

MFINTOSC

Note 1:
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5.3 Clock Switching

00

01

1x

Section 21.0
“Timer1 Module with Gate Control”

Note:
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5.4 Two-Speed Clock Start-up Mode

1

00

TABLE 5-1: OSCILLATOR SWITCHING DELAYS

Note: SLEEP

Switch From Switch To Frequency Oscillator Delay

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

Note 1:
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FIGURE 5-8: TWO-SPEED START-UP 

0 1
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5.5 Fail-Safe Clock Monitor

FIGURE 5-9: FSCM BLOCK DIAGRAM 

Note:
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FIGURE 5-10: FSCM TIMING DIAGRAM 

Note:
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5.6 Oscillator Control Registers

REGISTER 5-1: OSCCON: OSCILLATOR CONTROL REGISTER

Legend:

SPLLEN:

1

IRCF<3:0>:

000x
0010
0011 (1)

0100
0101
0110
0111
1000 (1)

1001 (1)

1010 (1)

1011
1100
1101
1110 Section 5.2.2.1 “HFINTOSC”
1111

Unimplemented: 0

SCS<1:0>:

1x
01
00

Note 1:
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REGISTER 5-2: OSCSTAT: OSCILLATOR STATUS REGISTER

Legend:

T1OSCR:

1
1
0

1

PLLR
1
0

OSTS:

1
0 100

HFIOFR:

1
0

HFIOFL:

1
0

MFIOFR:

1
0

LFIOFR:

1
0

HFIOFS:

1
0
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TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH CLOCK SOURCES     

TABLE 5-3: SUMMARY OF CONFIGURATION WORD WITH CLOCK SOURCES  

REGISTER 5-3: OSCTUNE: OSCILLATOR TUNING REGISTER

Legend:

Unimplemented: 0

TUN<5:0>:

011111
011110

000001
000000
111111

100000

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

(1)

(1)

Legend: 0

Note 1:

Name Bits Bit -/7 Bit -/6 Bit 13/5 Bit 12/4 Bit 11/3 Bit 10/2 Bit 9/1 Bit 8/0
Register 

on Page

Legend: 0

Note 1:
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6.0 REFERENCE CLOCK MODULE

(1)

Section 23.0 “Data
Signal Modulator”

6.1 Slew Rate

6.2 Effects of a Reset

6.3 Conflicts with the CLKR pin

Section 5.2 “Clock Source Types”

Section 4.0 “Device Configuration”

6.4 Operation During SleepNote 1:
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REGISTER 6-1: CLKRCON: REFERENCE CLOCK CONTROL REGISTER

Legend:

CLKREN:

1
0

CLKROE: (3)

1
0

CLKRSLR:

1
0

CLKRDC<1:0>:

11
10
01
00

CLKRDIV<2:0>

111
110
101
100
011
010
001 (1)

000 (2)

Note 1:

2:

3: 1
0 Section 6.3 “Conflicts with the CLKR pin”



PIC12(L)F1822/16(L)F1823

TABLE 6-1: SUMMARY OF REGISTERS ASSOCIATED WITH REFERENCE CLOCK SOURCES     

TABLE 6-2: SUMMARY OF CONFIGURATION WORD WITH REFERENCE CLOCK SOURCES  

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

on Page

Legend: 0

Name Bits Bit -/7 Bit -/6 Bit 13/5 Bit 12/4 Bit 11/3 Bit 10/2 Bit 9/1 Bit 8/0
Register 

on Page

Legend: 0
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7.0 RESETS

RESET

FIGURE 7-1: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT 

RESET
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7.1 Power-on Reset (POR)

“Power-up Trouble Shooting”

7.2 Brown-Out Reset (BOR)

TABLE 7-1: BOR OPERATING MODES 

11 10

BOREN
Config bits

SBOREN Device Mode BOR Mode
Device 

Operation upon 
release of POR

Device 
Operation upon 
wake- up from 

Sleep

11 X (1)

10) X

10 X

01 1

01 0

00 X

Note 1:
1
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01

FIGURE 7-2:  BROWN-OUT READY

FIGURE 7-3:  BROWN-OUT SITUATIONS 

(1)

(1)

(1)

Note 1: 0



PIC12(L)F1822/16(L)F1823

REGISTER 7-1: BORCON: BROWN-OUT RESET CONTROL REGISTER

Legend:

SBOREN:

1
0

Unimplemented: 0

BORRDY:

1

0
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7.3 MCLR

Section 12.2 “PORTA Registers”

7.4 Watchdog Timer (WDT) Reset

CLRWDT

Section 10.0
“Watchdog Timer”

7.5 RESET Instruction

RESET
0

RESET

7.6 Stack Overflow/Underflow Reset

Section 3.4.2 “Overflow/Underflow
Reset”

7.7 Programming Mode Exit

7.8 Power-Up Timer

7.9 Start-up Sequence

Section 5.0 “Oscillator Module (With Fail-Safe
Clock Monitor)”

TABLE 7-2: MCLR CONFIGURATION

MCLRE LVP MCLR

0 0

1 0

x 1

Note:



PIC12(L)F1822/16(L)F1823

FIGURE 7-4: RESET START-UP SEQUENCE

Internal Oscillator

External Clock (EC)

External Crystal
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7.10 Determining the Cause of a Reset

TABLE 7-3: RESET STATUS BITS AND THEIR SIGNIFICANCE 

TABLE 7-4: RESET CONDITION FOR SPECIAL REGISTERS(2)

STKOVF STKUNF RMCLR RI POR BOR TO PD Condition

0 0 1 1 0 x 1 1

0 0 1 1 0 x 0 x

0 0 1 1 0 x x 0

0 0 1 1 u 0 1 1

u u u u u u 0 u

u u u u u u 0 0

u u u u u u 1 0

u u 0 u u u u u

u u 0 u u u 1 0

u u u 0 u u u u RESET

1 u u u u u u u 1

u 1 u u u u u u 1

Condition
Program
Counter

STATUS
Register

PCON
Register

---1 1000 00-- 110x

---u uuuu uu-- 0uuu

---1 0uuu uu-- 0uuu

---0 uuuu uu-- uuuu

---0 0uuu uu-- uuuu

---1 1uuu 00-- 11u0

(1) ---1 0uuu uu-- uuuu

RESET ---u uuuu uu-- u0uu

1 ---u uuuu 1u-- uuuu

1 ---u uuuu u1-- uuuu

Legend: u x - 0
Note 1:

2: 0
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7.11 Power Control (PCON) Register 

REGISTER 7-2: PCON: POWER CONTROL REGISTER

Legend:

STKOVF:

1
0 0

STKUNF:

1
0 0

Unimplemented: 0

RMCLR:

1 1
0 0

RI: RESET

1 RESET 1
0 RESET 0 RESET

POR:

1
0

BOR:

1
0
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TABLE 7-5: SUMMARY OF REGISTERS ASSOCIATED WITH RESETS

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

Legend: 0



PIC12(L)F1822/16(L)F1823

8.0 INTERRUPTS

FIGURE 8-1: INTERRUPT LOGIC 
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FIGURE 8-2: PERIPHERAL INTERRUPT LOGIC

(1)

(1)

Note 1:
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8.1 Operation

“Section 8.5 “Automatic 
Context Saving”.”

RETFIE

8.2 Interrupt Latency

Note 1:

2:
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FIGURE 8-3: INTERRUPT LATENCY
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FIGURE 8-4: INT PIN INTERRUPT TIMING

Note 1:

2:

3:

4: Section 30.0 “Electrical Specifications”

5:

(1)

(2)

(3)

(4)

(5)
(1)
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8.3 Interrupts During Sleep

SLEEP
SLEEP

Section 9.0 “Power-
Down Mode (Sleep)”

8.4 INT Pin

8.5 Automatic Context Saving
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Note:

REGISTER 8-1: INTCON: INTERRUPT CONTROL REGISTER

(1)

Legend:

GIE: 

1
0

PEIE:
1
0

TMR0IE:
1
0

INTE:
1
0

IOCIE:
1
0

TMR0IF:
1
0

INTF:
1
0

IOCIF: (1)

1
0

Note 1:
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Note:

REGISTER 8-2: PIE1: PERIPHERAL INTERRUPT ENABLE REGISTER 1

Legend:

TMR1GIE: 

1
0

ADIE:

1
0

RCIE:

1
0

TXIE:

1
0

SSP1IE:

1
0

CCP1IE:

1
0

TMR2IE:

1
0

TMR1IE:

1
0
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Note:

REGISTER 8-3: PIE2: PERIPHERAL INTERRUPT ENABLE REGISTER 2  

(1)

Legend:

OSFIE:

1
0

C2IE: (1)

1
0

C1IE:

1
0

EEIE:

1
0

BCLIE:

1
0

Unimplemented: 0

Note 1:
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Note:

REGISTER 8-4: PIR1: PERIPHERAL INTERRUPT REQUEST REGISTER 1

Legend:

TMR1GIF: 

1
0

ADIF:

1
0

RCIF:

1
0

TXIF:

1
0

SSP1IF:

1
0

CCP1IF:

1
0

TMR2IF:

1
0

TMR1IF:

1
0
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Note:

REGISTER 8-5: PIR2: PERIPHERAL INTERRUPT REQUEST REGISTER 2

(1)

Legend:

OSFIF: 

1
0

C2IF: (1)

1
0

C1IF: 

1
0

EEIF:

1
0

BCLIF: 

1
0

Unimplemented: 0

Note 1:
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TABLE 8-1: SUMMARY OF REGISTERS ASSOCIATED WITH INTERRUPTS  

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

on Page

(1)

(1)

Legend: 0

Note 1:
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9.0 POWER-DOWN MODE (SLEEP)

SLEEP

SLEEP

Section 17.0 “Digital-to-Analog
Converter (DAC) Module” Section 14.0 “Fixed
Voltage Reference (FVR)”

9.1 Wake-up from Sleep

Section 7.10
“Determining the Cause of a Reset”

SLEEP

SLEEP

SLEEP

SLEEP
NOP SLEEP
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before
SLEEP

SLEEP NOP

during or after
SLEEP

SLEEP

SLEEP
SLEEP
SLEEP

SLEEP
NOP

FIGURE 9-1: WAKE-UP FROM SLEEP THROUGH INTERRUPT

(1)

(2)

(4)

(3)

Note 1:

2:

3:

4: 1 0
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TABLE 9-1: SUMMARY OF REGISTERS ASSOCIATED WITH POWER-DOWN MODE

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register on 

Page

(1)

(1)

Legend: 0

Note 1:
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10.0 WATCHDOG TIMER

CLRWDT

FIGURE 10-1: WATCHDOG TIMER BLOCK DIAGRAM   

11

01

10
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10.1 Independent Clock Source

10.2 WDT Operating Modes

11

10

01

TABLE 10-1: WDT OPERATING MODES

10.3 Time-Out Period

10.4 Clearing the WDT

CLRWDT

10.5 Operation During Sleep

Section 5.0 “Oscillator
Module (With Fail-Safe Clock Monitor)”

Section 3.0 “Memory Organization”

WDTE
Config bits

SWDTEN
Device 
Mode

WDT
Mode

11 X

10) X

10 X

01 1

01 0

00 X

TABLE 10-2: WDT CLEARING CONDITIONS

Conditions WDT

00

01 0

10

CLRWDT
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REGISTER 10-1: WDTCON: WATCHDOG TIMER CONTROL REGISTER

Legend:

Unimplemented: 0

WDTPS<4:0>:

00000
00001
00010
00011
00100
00101
00110
00111
01000
01001
01010
01011
01100
01101
01110
01111
10000
10001
10010

10011

11111

SWDTEN:

00

01
1
0

1x
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11.0 DATA EEPROM AND FLASH 
PROGRAM MEMORY 
CONTROL

11.1 EEADRL and EEADRH Registers

0
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11.2 Using the Data EEPROM

Section 30.0 “Electri-
cal Specifications”

EXAMPLE 11-1: DATA EEPROM READ 

0

Note:

BANKSEL EEADRL ;
MOVLW DATA_EE_ADDR ;

MOVWF EEADRL ;Data Memory

;Address to read
BCF EECON1, CFGS ;Deselect Config space

BCF EECON1, EEPGD;Point to DATA memory

BSF EECON1, RD ;EE Read
MOVF EEDATL, W ;W = EEDATL
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EXAMPLE 11-2: DATA EEPROM WRITE 

FIGURE 11-1: FLASH PROGRAM MEMORY READ CYCLE EXECUTION 

BANKSEL EEADRL ;
MOVLW DATA_EE_ADDR ;

MOVWF EEADRL ;Data Memory Address to write

MOVLW DATA_EE_DATA ;
MOVWF EEDATL      ;Data Memory Value to write

BCF EECON1, CFGS ;Deselect Configuration space

BCF EECON1, EEPGD ;Point to DATA memory
BSF EECON1, WREN ;Enable writes

BCF INTCON, GIE ;Disable INTs.
MOVLW 55h ;

MOVWF EECON2 ;Write 55h

MOVLW 0AAh ;
MOVWF EECON2 ;Write AAh

BSF EECON1, WR ;Set WR bit to begin write

BSF INTCON, GIE ;Enable Interrupts
BCF EECON1, WREN ;Disable writes

BTFSC EECON1, WR ;Wait for write to complete

GOTO $-2 ;Done

NOP
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11.3 Flash Program Memory Overview

BSF EECON1,RD

Note:

TABLE 11-1: FLASH MEMORY 
ORGANIZATION BY DEVICE

Device
Erase Block 
(Row) Size/
Boundary

Number of 
Write Latches/

Boundary

0000 0000

Note 1:
NOP

2:
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EXAMPLE 11-3: FLASH PROGRAM MEMORY READ

* This code block will read 1 word of program

* memory at the memory address:

PROG_ADDR_HI : PROG_ADDR_LO
* data will be returned in the variables;

* PROG_DATA_HI, PROG_DATA_LO

BANKSEL EEADRL ; Select Bank for EEPROM registers

MOVLW PROG_ADDR_LO ; 

MOVWF EEADRL ; Store LSB of address
MOVLW PROG_ADDR_HI ; 

MOVWL EEADRH ; Store MSB of address

BCF EECON1,CFGS ; Do not select Configuration Space

BSF EECON1,EEPGD ; Select Program Memory

BCF INTCON,GIE ; Disable interrupts
BSF EECON1,RD ; Initiate read

NOP ; Executed (Figure 11-1)

NOP ; Ignored (Figure 11-1)
BSF INTCON,GIE ; Restore interrupts

MOVF EEDATL,W ; Get LSB of word
MOVWF PROG_DATA_LO ; Store in user location

MOVF EEDATH,W ; Get MSB of word

MOVWF PROG_DATA_HI ; Store in user location



PIC12(L)F1822/16(L)F1823

BSF EECON1,WR

NOP

1

0
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BSF EECON1,WR

NOP
1

FIGURE 11-2: BLOCK WRITES TO FLASH PROGRAM MEMORY WITH 16 WRITE LATCHES 

Program   Memory

0000 0001 0010 1111

First word of block
to be written

Last word of block

to be written
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EXAMPLE 11-4: ERASING ONE ROW OF PROGRAM MEMORY 
; This row erase routine assumes the following:

; 1. A valid address within the erase block is loaded in ADDRH:ADDRL

; 2. ADDRH and ADDRL are located in shared data memory 0x70 - 0x7F

BCF INTCON,GIE ; Disable ints so required sequences will execute properly
BANKSEL EEADRL

MOVF ADDRL,W ; Load lower 8 bits of erase address boundary

MOVWF EEADRL

MOVF ADDRH,W ; Load upper 6 bits of erase address boundary
MOVWF EEADRH

BSF EECON1,EEPGD ; Point to program memory

BCF EECON1,CFGS ; Not configuration space
BSF EECON1,FREE ; Specify an erase operation

BSF EECON1,WREN ; Enable writes

MOVLW 55h ; Start of required sequence to initiate erase

MOVWF EECON2 ; Write 55h

MOVLW 0AAh ;
MOVWF EECON2 ; Write AAh

BSF EECON1,WR ; Set WR bit to begin erase

NOP ; Any instructions here are ignored as processor
; halts to begin erase sequence

NOP ; Processor will stop here and wait for erase complete.

; after erase processor continues with 3rd instruction

BCF EECON1,WREN ; Disable writes
BSF INTCON,GIE ; Enable interrupts
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EXAMPLE 11-5: WRITING TO FLASH PROGRAM MEMORY 

; This write routine assumes the following:

; 1. The 16 bytes of data are loaded, starting at the address in DATA_ADDR

; 2. Each word of data to be written is made up of two adjacent bytes in DATA_ADDR,
;    stored in little endian format

; 3. A valid starting address (the least significant bits = 000) is loaded in ADDRH:ADDRL

; 4. ADDRH and ADDRL are located in shared data memory 0x70 - 0x7F
;

BCF INTCON,GIE ; Disable ints so required sequences will execute properly

BANKSEL EEADRH ; Bank 3
MOVF ADDRH,W ; Load initial address

MOVWF EEADRH ;

MOVF ADDRL,W ;
MOVWF EEADRL ;

MOVLW LOW DATA_ADDR ; Load initial data address

MOVWF FSR0L ;
MOVLW HIGH DATA_ADDR ; Load initial data address

MOVWF FSR0H ;

BSF EECON1,EEPGD ; Point to program memory
BCF EECON1,CFGS ; Not configuration space

BSF EECON1,WREN ; Enable writes

BSF EECON1,LWLO ; Only Load Write Latches
LOOP

MOVIW FSR0++ ; Load first data byte into lower

MOVWF EEDATL ;
MOVIW FSR0++ ; Load second data byte into upper

MOVWF EEDATH ;

MOVF EEADRL,W ; Check if lower bits of address are '000'

XORLW 0x07 ; Check if we're on the last of 8 addresses

ANDLW 0x07 ;
BTFSC STATUS,Z ; Exit if last of eight words,

GOTO START_WRITE ;

MOVLW 55h ; Start of required write sequence:

MOVWF EECON2 ; Write 55h

MOVLW 0AAh ;
MOVWF EECON2 ; Write AAh

BSF EECON1,WR ; Set WR bit to begin write

NOP ; Any instructions here are ignored as processor
; halts to begin write sequence

NOP ; Processor will stop here and wait for write to complete.

; After write processor continues with 3rd instruction.

INCF EEADRL,F ; Still loading latches Increment address
GOTO LOOP ; Write next latches

START_WRITE
BCF EECON1,LWLO ; No more loading latches - Actually start Flash program 

; memory write

MOVLW 55h ; Start of required write sequence:

MOVWF EECON2 ; Write 55h

MOVLW 0AAh ;
MOVWF EECON2 ; Write AAh

BSF EECON1,WR ; Set WR bit to begin write

NOP ; Any instructions here are ignored as processor
; halts to begin write sequence

NOP ; Processor will stop here and wait for write complete.

; after write processor continues with 3rd instruction

BCF EECON1,WREN ; Disable writes

BSF INTCON,GIE ; Enable interrupts
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11.4 Modifying Flash Program Memory 11.5 User ID, Device ID and 
Configuration Word Access

1

1

TABLE 11-2: USER ID, DEVICE ID AND CONFIGURATION WORD ACCESS (CFGS = 1)

EXAMPLE 11-3: CONFIGURATION WORD AND DEVICE ID ACCESS

Address Function Read Access Write Access

* This code block will read 1 word of program memory at the memory address:

* PROG_ADDR_LO (must be 00h-08h) data will be returned in the variables;
* PROG_DATA_HI, PROG_DATA_LO

BANKSEL EEADRL ; Select correct Bank
MOVLW PROG_ADDR_LO ; 

MOVWF EEADRL ; Store LSB of address

CLRF EEADRH ; Clear MSB of address

BSF EECON1,CFGS ; Select Configuration Space 

BCF INTCON,GIE ; Disable interrupts
BSF EECON1,RD ; Initiate read

NOP ; Executed (See Figure 11-1)

NOP ; Ignored (See Figure 11-1)
BSF INTCON,GIE ; Restore interrupts

MOVF EEDATL,W ; Get LSB of word
MOVWF PROG_DATA_LO ; Store in user location

MOVF EEDATH,W ; Get MSB of word

MOVWF PROG_DATA_HI ; Store in user location
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11.6 Write Verify

EXAMPLE 11-6: EEPROM WRITE VERIFY

BANKSEL EEDATL ;
MOVF EEDATL, W ;EEDATL not changed

;from previous write

BSF EECON1, RD ;YES, Read the 
;value written

XORWF EEDATL, W ;

BTFSS STATUS, Z ;Is data the same
GOTO WRITE_ERR ;No, handle error

: ;Yes, continue
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REGISTER 11-1: EEDATL: EEPROM DATA REGISTER

Legend:

EEDAT<7:0>

REGISTER 11-2: EEDATH: EEPROM DATA HIGH BYTE REGISTER

Legend:

Unimplemented: 0

EEDAT<13:8>

REGISTER 11-3: EEADRL: EEPROM ADDRESS REGISTER

Legend:

EEADR<7:0>

REGISTER 11-4: EEADRH: EEPROM ADDRESS HIGH BYTE REGISTER

(1)

Legend:

Unimplemented: 1

EEADR<14:8>

Note 1: 1
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REGISTER 11-5: EECON1: EEPROM CONTROL 1 REGISTER

Legend:

EEPGD: 

1
0

CFGS:

1
0

LWLO:

1 OR 0

1

0

0 0

FREE:

1 OR 0

1

0

0 0

WRERR:

1
1

0

WREN:

1
0

WR:

1

0

RD:

1

0
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TABLE 11-3: SUMMARY OF REGISTERS ASSOCIATED WITH DATA EEPROM

REGISTER 11-6: EECON2: EEPROM CONTROL 2 REGISTER

Legend:

Data EEPROM Unlock Pattern bits

Section 11.2.2 “Writing to the Data EEPROM
Memory”

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

(2)

(1)

(1)

Legend: 0

Note 1:

2: 1
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12.0 I/O PORTS FIGURE 12-1: GENERIC I/O PORT 
OPERATION   

TABLE 12-1: PORT AVAILABILITY PER 
DEVICE

Device

 P
O

R
T
A

 

P
O

R
T

C
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12.1 Alternate Pin Function 
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REGISTER 12-1: APFCON: ALTERNATE PIN FUNCTION CONTROL REGISTER

(1) (1)

Legend:

RXDTSEL:

0

1

0
1

SDOSEL:

0

1

0

1

SSSEL:

0
1

0

1

Unimplemented: 0

T1GSEL:

0
1

TXCKSEL:

0

1

0

1

P1BSEL: (1)

0

1

CCP1SEL: (1)

0

1

Note 1:
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12.2 PORTA Registers

1

0

1

0

0

EXAMPLE 12-1: INITIALIZING PORTA

Note:

0

BANKSEL PORTA ;

CLRF PORTA ;Init PORTA
BANKSEL LATA ;Data Latch

CLRF LATA ;

BANKSEL ANSELA ;
CLRF ANSELA ;digital I/O

BANKSEL TRISA ;

MOVLW B'00111000' ;Set RA<5:3> as inputs

MOVWF TRISA ;and set RA<2:0> as
;outputs
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REGISTER 12-2: PORTA: PORTA REGISTER

Legend:

Unimplemented: 0

RA<5:0> (1)

1
0

Note 1:

REGISTER 12-3: TRISA: PORTA TRI-STATE REGISTER

Legend:

Unimplemented: 0

TRISA<5:4>:
1
0

TRISA3:
1

TRISA<2:0>:
1
0
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REGISTER 12-4: LATA: PORTA DATA LATCH REGISTER

Legend:

Unimplemented: 0

LATA<5:4> (1)

Unimplemented: 0

LATA<2:0> (1)

Note 1:

REGISTER 12-5: ANSELA: PORTA ANALOG SELECT REGISTER

Legend:

Unimplemented: 0

ANSA4

0
1 (1)

Unimplemented: 0

ANSA<2:0>

0
1 (1)

Note 1:
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TABLE 12-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA

TABLE 12-3: SUMMARY OF CONFIGURATION WORD WITH PORTA  

REGISTER 12-6: WPUA: WEAK PULL-UP PORTA REGISTER

Legend:

Unimplemented: 0

WPUA<5:0> (1, 2)

1
0

Note 1:

2:

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

on Page

(1) (1)

Legend: x u 0

Note 1:

Name Bits Bit -/7 Bit -/6 Bit 13/5 Bit 12/4 Bit 11/3 Bit 10/2 Bit 9/1 Bit 8/0
Register 

on Page

Legend: 0
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12.3 PORTC Registers
(PIC16(L)F1823 only)

1

0

0

0

EXAMPLE 12-2: INITIALIZING PORTC

Note:

0

BANKSEL PORTC ;
CLRF PORTC ;Init PORTC

BANKSEL LATC ;Data Latch

CLRF LATC ;
BANKSEL ANSELC

CLRF ANSELC ;Make RC<5:0> digital

BANKSEL TRISB ;
MOVLW B’00110000’;Set RC<5:4> as inputs

;and RC<3:0> as outputs

MOVWF TRISC ;
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REGISTER 12-7: PORTC: PORTC REGISTER

Legend:

Unimplemented: 0

RC<5:0>
1
0

REGISTER 12-8: TRISC: PORTC TRI-STATE REGISTER

Legend:

Unimplemented: 0

TRISC<5:0>:
1
0

REGISTER 12-9: LATC: PORTC DATA LATCH REGISTER

Legend:

Unimplemented: 0

LATC<5:0> (1)

Note 1:
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TABLE 12-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTC(1)

REGISTER 12-10: ANSELC: PORTC ANALOG SELECT REGISTER

Legend:

Unimplemented: 0

ANSC<3:0>

0
1 (1)

Note 1:

REGISTER 12-11: WPUC: WEAK PULL-UP PORTC REGISTER

Legend:

Unimplemented: 0

WPUC<5:0> (1, 2)

1
0

Note 1:

2:

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

on Page

Legend: 0

Note 1:



PIC12(L)F1822/16(L)F1823

13.0 INTERRUPT-ON-CHANGE

13.1 Enabling the Module

13.2 Individual Pin Configuration

13.3 Interrupt Flags

13.4 Clearing Interrupt Flags

EXAMPLE 13-1: CLEARING       
INTERRUPT FLAGS 
(PORTA EXAMPLE)

13.5 Operation in Sleep

MOVLW 0xff
XORWF IOCAF, W

ANDWF IOCAF, F
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FIGURE 13-1: INTERRUPT-ON-CHANGE BLOCK DIAGRAM

0 1
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REGISTER 13-1: IOCAP: INTERRUPT-ON-CHANGE PORTA POSITIVE EDGE REGISTER

Legend:

Unimplemented: 0

IOCAP<5:0>:

1

0

REGISTER 13-2: IOCAN: INTERRUPT-ON-CHANGE PORTA NEGATIVE EDGE REGISTER

Legend:

Unimplemented: 0

IOCAN<5:0>:

1

0

REGISTER 13-3: IOCAF: INTERRUPT-ON-CHANGE PORTA FLAG REGISTER

Legend:

Unimplemented: 0

IOCAF<5:0>:

1

1 1

0
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TABLE 13-1: SUMMARY OF REGISTERS ASSOCIATED WITH INTERRUPT-ON-CHANGE

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

Legend: 0



PIC12(L)F1822/16(L)F1823

14.0 FIXED VOLTAGE REFERENCE 
(FVR)

14.1 Independent Gain Amplifiers

Section 16.0 “Analog-to-Digital Converter
(ADC) Module”

Section 17.0 “Digital-to-
Analog Converter (DAC) Module” Section 19.0
“Comparator Module” Section 27.0 “Capacitive
Sensing (CPS) Module”

14.2 FVR Stabilization Period

Section 30.0 “Electrical Specifications”

FIGURE 14-1: VOLTAGE REFERENCE BLOCK DIAGRAM    
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TABLE 14-1: SUMMARY OF REGISTERS ASSOCIATED WITH THE FIXED VOLTAGE REFERENCE     

REGISTER 14-1: FVRCON: FIXED VOLTAGE REFERENCE CONTROL REGISTER

(1)

Legend:

FVREN:
0
1

FVRRDY: (1)

0
1

TSEN:
0
1

TSRNG:
0
1

CDAFVR<1:0>:

00
01
10 (2)

11 (2)

ADFVR<1:0>:

00
01
10 (2)

11 (2)

Note 1: 1

2:

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

on page

Legend:
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15.0 TEMPERATURE INDICATOR 
MODULE

Use and Calibration of the Internal
Temperature Indicator

15.1 Circuit Operation

EQUATION 15-1: VOUT RANGES

Section 14.0 “Fixed Voltage Reference (FVR)”

FIGURE 15-1: TEMPERATURE CIRCUIT 
DIAGRAM

15.2 Minimum Operating VDD vs. 
Minimum Sensing Temperature

TABLE 15-1: RECOMMENDED VDD VS. 
RANGE

15.3 Temperature Output

Section 16.0
“Analog-to-Digital Converter (ADC) Module”

Min. VDD, TSRNG = 1 Min. VDD, TSRNG = 0
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16.0 ANALOG-TO-DIGITAL 
CONVERTER (ADC) MODULE

FIGURE 16-1: ADC BLOCK DIAGRAM   

Note 1: 0

2:

10

00

11

(1)

00000

00001

00010

00011

00100

00101

00111

00110

11110

(2)

(2)

(2)

(2)

11111

0
1

11101
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16.1 ADC Configuration 

Section 12.0 “I/O Ports”

Section 17.0 “Digital-to-Analog Converter
(DAC) Module” Section 14.0 “Fixed Voltage Refer-
ence (FVR)” Section 15.0 “Temperature Indica-
tor Module”

Section 16.2
“ADC Operation”

Section 14.0 “Fixed Voltage Reference (FVR)”

Section 30.0 “Electrical Specifications”Note:

Note:



PIC12(L)F1822/16(L)F1823

TABLE 16-1: ADC CLOCK PERIOD (TAD) VS. DEVICE OPERATING FREQUENCIES 

FIGURE 16-2: ANALOG-TO-DIGITAL CONVERSION TAD CYCLES 

ADC Clock Period (TAD) Device Frequency (FOSC)

ADC

Clock Source
ADCS<2:0> 32 MHz 20 MHz 16 MHz 8 MHz 4 MHz 1 MHz

(2) (2) (2) (2) (2)

(2) (2) (2) (2)

(2) (2) (2) (3)

(3)

(3) (3)

(3) (3) (3)

(1,4) (1,4) (1,4) (1,4) (1,4) (1,4)

Legend:

Note 1:

2:

3:

4:
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SLEEP

FIGURE 16-3: 10-BIT A/D CONVERSION RESULT FORMAT 

Note 1:

2:

0

0

1

0
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16.2 ADC Operation

1
1 SLEEP

SLEEP

Section 24.0 “Capture/Compare/PWM Mod-
ules”

Note:

Section 16.2.6 “A/D Conver-
sion Procedure”

Note:

TABLE 16-2: SPECIAL EVENT TRIGGER

Device CCP1/ECCP1
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(1)

(2)

EXAMPLE 16-1: A/D CONVERSION

Note 1:

2: Section 16.3 “A/D Acquisition
Requirements”

;This code block configures the ADC

;for polling, Vdd and Vss references, Frc 

;clock and AN0 input.
;

;Conversion start & polling for completion 

; are included.
;

BANKSEL ADCON1 ;

MOVLW B’11110000’ ;Right justify, Frc
;clock

MOVWF ADCON1 ;Vdd and Vss Vref

BANKSEL TRISA ;
BSF TRISA,0 ;Set RA0 to input

BANKSEL ANSEL ;

BSF ANSEL,0 ;Set RA0 to analog
BANKSEL ADCON0 ;

MOVLW B’00000001’ ;Select channel AN0

MOVWF ADCON0 ;Turn ADC On
CALL SampleTime ;Acquisiton delay

BSF ADCON0,ADGO ;Start conversion

BTFSC ADCON0,ADGO ;Is conversion done?
GOTO $-1 ;No, test again

BANKSEL ADRESH ;

MOVF ADRESH,W ;Read upper 2 bits
MOVWF RESULTHI ;store in GPR space

BANKSEL ADRESL ;

MOVF ADRESL,W ;Read lower 8 bits
MOVWF RESULTLO ;Store in GPR space
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REGISTER 16-1: ADCON0: A/D CONTROL REGISTER 0

Legend:

Unimplemented: 0

CHS<4:0>: 

00000
00001
00010
00011
00100 (1)

00101 (1)

00110 (1)

00111 (1)

01001

11100
11101 (4)

11110 (2)

11111 (3)

GO/DONE:

1

0

ADON:
1
0

Note 1:

2: Section 17.0 “Digital-to-Analog Converter (DAC) Module”

3: Section 14.0 “Fixed Voltage Reference (FVR)”

4: Section 15.0 “Temperature Indicator Module”
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REGISTER 16-2: ADCON1: A/D CONTROL REGISTER 1

Legend:

ADFM: 
1 0

0 0

ADCS<2:0>:

000
001
010
011
100
101
110
111

Unimplemented: 0

ADPREF<1:0>:

00
01
10 (1)

11 (1)

Note 1:
Section 30.0 “Electrical Specifications”
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REGISTER 16-3: ADRESH: ADC RESULT REGISTER HIGH (ADRESH) ADFM = 0

Legend:

ADRES<9:2>

REGISTER 16-4: ADRESL: ADC RESULT REGISTER LOW (ADRESL) ADFM = 0

Legend:

ADRES<1:0>

Reserved
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REGISTER 16-5: ADRESH: ADC RESULT REGISTER HIGH (ADRESH) ADFM = 1

Legend:

Reserved

ADRES<9:8>

REGISTER 16-6: ADRESL: ADC RESULT REGISTER LOW (ADRESL) ADFM = 1

Legend:

ADRES<7:0>
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16.3 A/D Acquisition Requirements

The maximum recommended
impedance for analog sources is 10 k .

EQUATION 16-1: ACQUISITION TIME EXAMPLE     

TACQ Amplifier Settling Time Hold Capacitor Charging Time Temperature Coefficient+ +=

  TAMP TC TCOFF+ +=

  2µs TC Temperature - 25°C 0.05µs/°C+ +=

TC CHOLD RIC RSS RS+ +  ln(1/2047)–=

  12.5pF 1k 7k 10k+ +–  ln(0.0004885)=

1.72= µs

VAPPLIED 1 e

Tc–
RC
---------

– VAPPLIED 1
1

2
n 1+

1–
--------------------------–=

VAPPLIED 1
1

2
n 1+

1–
--------------------------– VCHOLD=

VAPPLIED 1 e

TC–
RC
----------

– VCHOLD=

;[1] VCHOLD charged to within 1/2 lsb

;[2] VCHOLD charge response to VAPPLIED

;combining [1] and [2]

The value for TC can be approximated with the following equations:

Solving for TC:

Therefore:

Temperature  50°C and external impedance of 10k  5.0V VDD=Assumptions:

Note: Where n = number of bits of the ADC.

TACQ 2µs 1.72µs 50°C- 25°C 0.05µs/°C+ +=

  4.97µs=

Note 1:

2:

3:
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FIGURE 16-4: ANALOG INPUT MODEL        

FIGURE 16-5: ADC TRANSFER FUNCTION

(1)

Legend:

Note 1: Section 30.0 “Electrical Specifications”
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TABLE 16-3: SUMMARY OF REGISTERS ASSOCIATED WITH ADC      

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

on Page

(1)

(1)

Legend: 0

Note 1:
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17.0 DIGITAL-TO-ANALOG 
CONVERTER (DAC) MODULE

17.1 Output Voltage Selection

EQUATION 17-1: DAC OUTPUT VOLTAGE

17.2 Ratiometric Output Level

Section 30.0 “Electrical
Specifications”

17.3 DAC Voltage Reference Output

1

0

IF DACEN = 1

IF DACEN = 0 & DACLPS = 1 & DACR[4:0] = 11111

VOUT VSOURCE +=

IF DACEN = 0 & DACLPS = 0 & DACR[4:0] = 00000

VOUT VSOURCE –=

VSOURCE+ = VDD or FVR BUFFER 2

VSOURCE- = VSS

VOUT VSOURCE+ VSOURCE-–
DACR 4:0

2
5

----------------------------- VSOURCE-+=
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FIGURE 17-1: DIGITAL-TO-ANALOG CONVERTER BLOCK DIAGRAM    

FIGURE 17-2: VOLTAGE REFERENCE OUTPUT BUFFER EXAMPLE      

Digital-to-Analog Converter (DAC)

PIC® MCU
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17.4 Low-Power Voltage State

11111

Section 17.5
“Operation During Sleep”

00000

FIGURE 17-3: OUTPUT VOLTAGE CLAMPING EXAMPLES

17.5 Operation During Sleep

17.6 Effects of a Reset

0
1

11111

0
0

00000

Output Clamped to Positive Voltage Source Output Clamped to Negative Voltage Source
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TABLE 17-1: SUMMARY OF REGISTERS ASSOCIATED WITH THE DAC MODULE      

REGISTER 17-1: DACCON0: VOLTAGE REFERENCE CONTROL REGISTER 0

Legend:

DACEN:

1
0

DACLPS:

1
0

DACOE:

1
0

Unimplemented: 0

DACPSS<1:0>:

00
01
10
11

Unimplemented: 0

REGISTER 17-2: DACCON1: VOLTAGE REFERENCE CONTROL REGISTER 1

Legend:

Unimplemented: 0

DACR<4:0>:

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on page

Legend: 0
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18.0 SR LATCH

18.1 Latch Operation

Section 19.0 “Comparator
Module” Section 21.0 “Timer1 Module with
Gate Control”

18.2 Latch Output

18.3 Effects of a Reset
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FIGURE 18-1: SR LATCH SIMPLIFIED BLOCK DIAGRAM

Note 1: 1 1 0 1

2:

3:

4:

2

(1)

(4)

(3, 4)

(3)

2

(4)

(3, 4)

(3)
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TABLE 18-1: SRCLK FREQUENCY TABLE

SRCLK Divider FOSC = 32 MHz FOSC = 20 MHz FOSC = 16 MHz FOSC = 4 MHz FOSC = 1 MHz

111

110

101

100

011

010

001

000

REGISTER 18-1: SRCON0: SR LATCH CONTROL 0 REGISTER

Legend:

SRLEN:

1

0

SRCLK<2:0>:

000
001

010

011

100
101

110

111

SRQEN: 

1

0

SRNQEN: 

1

0

SRPS: (1)

1

0

SRPR: (1)

1

0

Note 1: 0
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REGISTER 18-2: SRCON1: SR LATCH CONTROL 1 REGISTER

(1) (1)

Legend:

SRSPE:

1
0

SRSCKE:

1
0

SRSC2E: (1)

1
0

SRSC1E:

1
0

SRRPE:

1
0

SRRCKE:

1
0

SRRC2E: (1)

1
0

SRRC1E:

1
0

Note 1:
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TABLE 18-2: SUMMARY OF REGISTERS ASSOCIATED WITH SR LATCH MODULE  

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

on Page

(1) (1)

Legend: 0

Note 1:
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19.0 COMPARATOR MODULE

19.1  Comparator Overview

FIGURE 19-1: SINGLE COMPARATOR      

Note:
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FIGURE 19-2: COMPARATOR 1 MODULE SIMPLIFIED BLOCK DIAGRAM (PIC12(L)F1822)

Note 1: 0 0

2: 0

3:

(3)

0

1

(1)

0

1

(2)

(2)
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FIGURE 19-3: COMPARATOR 1 AND 2 MODULES SIMPLIFIED BLOCK DIAGRAM
(PIC16(L)F1823) 

Note 1: 0 0

2: 0

3:

(3)

(1)

0

1

(2)

(2)
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19.2 Comparator Control

1

0

Note 1:

2:

TABLE 19-1: COMPARATOR OUTPUT 
STATE VS. INPUT 
CONDITIONS

Input Condition CxPOL CxOUT

0 0

0 1

1 1

1 0
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19.3 Comparator Hysteresis

Section 30.0 “Electrical Specifications”

19.4 Timer1 Gate Operation

Section 21.6 “Timer1 Gate”

19.5 Comparator Interrupt

19.6 Comparator Positive Input 
Selection

Section 14.0 “Fixed Voltage Reference (FVR)”

Section 17.0 “Digital-to-Analog Converter
(DAC) Module”

0

Note:



PIC12(L)F1822/16(L)F1823

19.7 Comparator Negative Input 
Selection

19.8 Comparator Response Time

Section 30.0 “Electrical Specifi-
cations”

19.9 Interaction with ECCP Logic

19.10 Analog Input Connection 
Considerations

Note:

Note:

Note 1:

0

2:
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FIGURE 19-4: ANALOG INPUT MODEL 

(1)

Legend:

Note 1: Section 30.0 “Electrical Specifications”
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REGISTER 19-1: CMxCON0: COMPARATOR Cx CONTROL REGISTER 0

Legend:

CxON:

1
0

CxOUT:

1
1
0

0
1
0

CxOE:

1

0

CxPOL:

1
0

Unimplemented: 0

CxSP:

1
0

CxHYS:

1
0

CxSYNC:

1

0
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REGISTER 19-2: CMxCON1: COMPARATOR Cx CONTROL REGISTER 1

(1)

Legend:

CxINTP:

1
0

CxINTN:

1
0

CxPCH<1:0>:

00
01
10
11

Unimplemented: 0

CxNCH<1:0>:

0
1

00
01
10
11

Note 1:

REGISTER 19-3: CMOUT: COMPARATOR OUTPUT REGISTER

(1)

Legend:

Unimplemented: 0

MC2OUT: (1)

MC1OUT:

Note 1:
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TABLE 19-2: SUMMARY OF REGISTERS ASSOCIATED WITH COMPARATOR MODULE  

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

on Page

(1)

(1)

(1)

(1)

(1)

(1)

(1)

Legend: 0

Note 1:
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20.0 TIMER0 MODULE

20.1 Timer0 Operation

1

0

1
1

FIGURE 20-1: BLOCK DIAGRAM OF THE TIMER0   

Note:

0

1

0

1

1

0
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Section 30.0 “Electrical
Specifications”

Note:

Note:
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TABLE 20-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER0

REGISTER 20-1: OPTION_REG: OPTION REGISTER

Legend:

WPUEN:

1
0

INTEDG:

1
0

TMR0CS:

1
0

TMR0SE:

1
0

PSA:

1
0

PS<2:0>:

000
001
010
011
100
101
110
111

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

Legend: 0
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21.0 TIMER1 MODULE WITH GATE 
CONTROL

FIGURE 21-1: TIMER1 BLOCK DIAGRAM   

0

1

(2)

Note 1:
2:

3:

1

0

(1)

(3)

0

1

00

01

10

11

0

1

10

11

00

01
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21.1 Timer1 Operation 21.2 Clock Source Selection

TABLE 21-1: TIMER1 ENABLE 
SELECTIONS

TMR1ON TMR1GE
Timer1 

Operation

0 0

0 1

1 0

1 1

Note:

0

1

TABLE 21-2: CLOCK SOURCE SELECTIONS

TMR1CS1 TMR1CS0 T1OSCEN Clock Source

0 1 x

0 0 x

1 1 x

1 0 0

1 0 1
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21.3 Timer1 Prescaler

21.4 Timer1 Oscillator

21.5 Timer1 Operation in 
Asynchronous Counter Mode

Section 21.5.1 “Reading and Writing Timer1 in
Asynchronous Counter Mode”

21.6 Timer1 Gate

TABLE 21-4: TIMER1 GATE SOURCES

Note:

Note:

TABLE 21-3: TIMER1 GATE ENABLE 
SELECTIONS

T1CLK T1GPOL T1G Timer1 Operation

0 0

0 1

1 0

1 1

T1GSS Timer1 Gate Source

00

01

10

11
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Section 19.4.1 “Comparator
Output Synchronization”

Section 19.4.1 “Comparator
Output Synchronization”

Note:
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21.7 Timer1 Interrupt

21.8 Timer1 Operation During Sleep

21.9 ECCP/CCP Capture/Compare Time 
Base

Section 24.0
“Capture/Compare/PWM Modules”

21.10 ECCP/CCP Special Event Trigger

Section 16.2.5 “Special
Event Trigger”

FIGURE 21-2: TIMER1 INCREMENTING EDGE   

Note:

1

 0

Note 1:

2:
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FIGURE 21-3: TIMER1 GATE ENABLE MODE   

FIGURE 21-4: TIMER1 GATE TOGGLE MODE   
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FIGURE 21-5: TIMER1 GATE SINGLE-PULSE MODE   
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FIGURE 21-6: TIMER1 GATE SINGLE-PULSE AND TOGGLE COMBINED MODE   
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21.11 Timer1 Control Register

REGISTER 21-1: T1CON: TIMER1 CONTROL REGISTER

Legend:

TMR1CS<1:0>:

11
10

0

1

01
00

T1CKPS<1:0>:

11
10
01
00

T1OSCEN:

1
0

T1SYNC:

1X
1
0

0X

Unimplemented: 0

TMR1ON:

1
0
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21.12 Timer1 Gate Control Register

REGISTER 21-2: T1GCON: TIMER1 GATE CONTROL REGISTER

Legend:

TMR1GE:

0

1
1
0

T1GPOL: 

1
0

T1GTM:

1
0

T1GSPM: 

1
0

T1GGO/DONE:

1
0

T1GVAL:

T1GSS<1:0>:

00
01
10
11
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TABLE 21-5: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER1 

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

Legend: 0

Note 1:
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22.0 TIMER2 MODULE

FIGURE 22-1: TIMER2 BLOCK DIAGRAM       
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22.1 Timer2 Operation

Section 22.2 “Timer2
Interrupt”

RESET

22.2 Timer2 Interrupt

22.3 Timer2 Output

Section 25.1
“Master SSP (MSSP1) Module Overview”

22.4 Timer2 Operation During Sleep

Note:
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REGISTER 22-1: T2CON: TIMER2 CONTROL REGISTER

Legend:

Unimplemented: 0

T2OUTPS<3:0>:

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

TMR2ON:

1
0

T2CKPS<1:0>:

00
01
10
11
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TABLE 22-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER2 

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

Legend: 0
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23.0 DATA SIGNAL MODULATOR

FIGURE 23-1: SIMPLIFIED BLOCK DIAGRAM OF THE DATA SIGNAL MODULATOR 

0000
0001
0010
0011
0100
0101
0110
0111
1000

0011

1001
1010

0000
0001
0010
0011
0100
0101
0110
0111
1000

1111

0000
0001
0010
0011
0100
0101
0110
0111
1000

1111

1111

1

0

1

0
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23.1 DSM Operation

23.2 Modulator Signal Sources

23.3 Carrier Signal Sources

23.4 Carrier Synchronization
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FIGURE 23-2: ON OFF KEYING (OOK) SYNCHRONIZATION 

EXAMPLE 23-1: NO SYNCHRONIZATION (MDSHSYNC = 0, MDCLSYNC = 0)

FIGURE 23-3: CARRIER HIGH SYNCHRONIZATION (MDSHSYNC = 1, MDCLSYNC = 0)

1
0

1
1

0
0

0
1

0
0

1
0
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FIGURE 23-4: CARRIER LOW SYNCHRONIZATION (MDSHSYNC = 0, MDCLSYNC = 1)

FIGURE 23-5: FULL SYNCHRONIZATION (MDSHSYNC = 1, MDCLSYNC = 1)

0
1

1
1
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23.5 Carrier Source Polarity Select

23.6 Carrier Source Pin Disable

23.7 Programmable Modulator Data

23.8 Modulator Source Pin Disable

23.9 Modulated Output Polarity

23.10 Slew Rate Control

23.11 Operation in Sleep Mode

23.12 Effects of a Reset
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REGISTER 23-1: MDCON: MODULATION CONTROL REGISTER

Legend:

MDEN:

1
0

MDOE:

1
0

MDSLR:

1
0

MDOPOL:

1
0

MDOUT:
(1)

Unimplemented: 0

MDBIT: (2)

1
0

Note 1:

2:
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REGISTER 23-2: MDSRC: MODULATION SOURCE CONTROL REGISTER

Legend:

MDMSODIS:

1
0

Unimplemented: 0

MDMS<3:0>

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

Note 1:
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REGISTER 23-3: MDCARH: MODULATION HIGH CARRIER CONTROL REGISTER

Legend:

MDCHODIS:

1
0

MDCHPOL:

1
0

MDCHSYNC:

1

0 (1)

Unimplemented: 0

MDCH<3:0> (1)

1111

0101
0100
0011
0010
0001
0000

Note 1:
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REGISTER 23-4: MDCARL: MODULATION LOW CARRIER CONTROL REGISTER

Legend:

MDCLODIS:

1

0

MDCLPOL:

1
0

MDCLSYNC:

1

0 (1)

Unimplemented: 0

MDCL<3:0> (1)

1111

0101
0100
0011
0010
0001
0000

Note 1:
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TABLE 23-1: SUMMARY OF REGISTERS ASSOCIATED WITH DATA SIGNAL MODULATOR MODE

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

on Page

(1)

(1)

(1)

Legend: 0

Note 1:
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24.0 CAPTURE/COMPARE/PWM 
MODULES

TABLE 24-1: PWM RESOURCES

Device Name ECCP1
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24.1 Capture Mode

Section 12.1 “Alternate Pin Function”

FIGURE 24-1: CAPTURE MODE 
OPERATION BLOCK 
DIAGRAM

Section 21.0 “Timer1 Module with Gate Control”

EXAMPLE 24-1: CHANGING BETWEEN 
CAPTURE PRESCALERS

Note:

Note:

BANKSEL CCP1CON ;Set Bank bits to point
;to CCP1CON

CLRF CCP1CON ;Turn CCP1 module off

MOVLW NEW_CAPT_PS ;Load the W reg with
;the new prescaler

;move value and CCP1 ON

MOVWF CCP1CON ;Load CCP1CON with this
;value
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Section 12.1 “Alternate Pin Function”

TABLE 24-2: SUMMARY OF REGISTERS ASSOCIATED WITH CAPTURE    

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register on 

Page

(2) (2)

(1)

(1)

(1)

Legend: 0

Note 1:

2:
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24.2 Compare Mode

FIGURE 24-2: COMPARE MODE 
OPERATION BLOCK 
DIAGRAM

Section 12.1 “Alternate Pin Function”

Section 21.0 “Timer1 Module with Gate Control”

1010

1011

Section 16.0 “Analog-to-Digital Converter
(ADC) Module”Note:

Note:

TABLE 24-3: SPECIAL EVENT TRIGGER

Device CCP1/ECCP1

Note 1:

2:
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Section 12.1 “Alternate Pin Function”

TABLE 24-4: SUMMARY OF REGISTERS ASSOCIATED WITH COMPARE    

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register on 

Page

(2) (2)

(1)

(1)

(1)

Legend: 0

Note 1:

2:
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24.3 PWM Overview FIGURE 24-3: CCP1 PWM OUTPUT 
SIGNAL

FIGURE 24-4: SIMPLIFIED PWM BLOCK 
DIAGRAM     

Note 1:

2:

0

(2)

(1)

Note 1:

2:
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EQUATION 24-1: PWM PERIOD

EQUATION 24-2: PULSE WIDTH

EQUATION 24-3: DUTY CYCLE RATIO

Note:

PWM Period PR2 1+ 4 TOSC=

(TMR2 Prescale Value)

Note 1:

Note: Section 22.1
“Timer2 Operation”

Pulse Width CCPR1L:CCP1CON<5:4>=

TOSC    (TMR2 Prescale Value)

Duty Cycle Ratio
CCPRxL:CCPxCON<5:4>

4 PRx 1+
-----------------------------------------------------------------------=
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EQUATION 24-4: PWM RESOLUTION

TABLE 24-5: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS (FOSC = 32 MHz)

TABLE 24-6: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS (FOSC = 20 MHz)

TABLE 24-7: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS (FOSC = 8 MHz)

Note:

Resolution
4 PR2 1+log

2log
------------------------------------------  bits=

PWM Frequency 1.95 kHz 7.81 kHz 31.25 kHz 125 kHz 250 kHz 333.3 kHz

PWM Frequency 1.22 kHz 4.88 kHz 19.53 kHz 78.12 kHz 156.3 kHz 208.3 kHz

PWM Frequency 1.22 kHz 4.90 kHz 19.61 kHz 76.92 kHz 153.85 kHz 200.0 kHz
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Section 5.0 “Oscillator Module (With Fail-Safe
Clock Monitor)”

Section 12.1 “Alternate Pin Function”

TABLE 24-8: SUMMARY OF REGISTERS ASSOCIATED WITH STANDARD PWM 

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

on Page

(2) (2)

(1)

Legend: 0

Note 1:

2:
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24.4 PWM (Enhanced Mode)

FIGURE 24-5: EXAMPLE SIMPLIFIED BLOCK DIAGRAM OF THE ENHANCED PWM MODE   

Note 1:

2:

3:

4:

(1)

Note 1:

2:

(2)

(2)

(2)

(2)
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TABLE 24-9: EXAMPLE PIN ASSIGNMENTS FOR VARIOUS PWM ENHANCED MODES  

FIGURE 24-6: EXAMPLE PWM (ENHANCED MODE) OUTPUT RELATIONSHIPS (ACTIVE-HIGH 
STATE)

ECCP Mode P1M<1:0> CCP1/P1A P1B P1C(2) P1D(2)

00 (1) (1) (1) (1)

10
(2) 01
(2) 11

Note 1:

2:

0

00

10

01

11
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FIGURE 24-7: EXAMPLE ENHANCED PWM OUTPUT RELATIONSHIPS (ACTIVE-LOW STATE)

0

00

10

01

11



PIC12(L)F1822/16(L)F1823

Section 24.4.5 “Programmable Dead-Band Delay
Mode”

FIGURE 24-8: EXAMPLE OF HALF-
BRIDGE PWM OUTPUT

FIGURE 24-9: EXAMPLE OF HALF-BRIDGE APPLICATIONS

(1)

(2)

(2)

(1) (1)

Note 1:

2:

Standard Half-Bridge Circuit (“Push-Pull”)

Half-Bridge Output Driving a Full-Bridge Circuit
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FIGURE 24-10: EXAMPLE OF FULL-BRIDGE APPLICATION
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FIGURE 24-11: EXAMPLE OF FULL-BRIDGE PWM OUTPUT

(2)

(2)

(2)

(2)

Forward Mode

(1)

(2)

(2)

(2)

(2)

Reverse Mode

(1)

(1)(1)

Note 1:

2:
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FIGURE 24-12: EXAMPLE OF PWM DIRECTION CHANGE

(1)

Note 1:

2:

(2)
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FIGURE 24-13: EXAMPLE OF PWM DIRECTION CHANGE AT NEAR 100% DUTY CYCLE

Note 1:

2:

3:
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0

0
1

1

Section 24.4.4 “Auto-Restart Mode”

1

0

FIGURE 24-14: PWM AUTO-SHUTDOWN WITH FIRMWARE RESTART (P1RSEN = 0)

Note 1:

2:

3:

4:

1
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FIGURE 24-15: PWM AUTO-SHUTDOWN WITH AUTO-RESTART (P1RSEN = 1)
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shoot-
through current

FIGURE 24-16: EXAMPLE OF HALF-
BRIDGE PWM OUTPUT

FIGURE 24-17: EXAMPLE OF HALF-BRIDGE APPLICATIONS

(1)

(2)

(2)

(1) (1)

Note 1:

2:

Standard Half-Bridge Circuit (“Push-Pull”)
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11 00

Section 24.4.3
“Enhanced PWM Auto-shutdown mode”

FIGURE 24-18: SIMPLIFIED STEERING 
BLOCK DIAGRAM

Note:
0

1

0

1

0

1

0

(3)

1

0

(3)

Note 1:
00

2:

3:
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0

1

FIGURE 24-19: EXAMPLE OF STEERING EVENT AT END OF INSTRUCTION (STR1SYNC = 0)

FIGURE 24-20: EXAMPLE OF STEERING EVENT AT BEGINNING OF INSTRUCTION
(STR1SYNC = 1)

Note:
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Section 12.1 “Alternate Pin Function”

TABLE 24-10: SUMMARY OF REGISTERS ASSOCIATED WITH ENHANCED PWM 

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

on Page

(2) (2)

(1) (1)

(1)

Legend: 0

Note 1:

2:
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REGISTER 24-1: CCP1CON: CCP1 CONTROL REGISTER  

(1)

Legend:

P1M<1:0>: (1)

xx (1)

00
01 (1)

10
11 (1)

DC1B<1:0>:

CCP1M<3:0>:

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

1111

Note 1:
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REGISTER 24-2: CCP1AS: CCP1 AUTO-SHUTDOWN CONTROL REGISTER

Legend:

CCP1ASE: 

1
0

CCP1AS<2:0>:

000
001 (1)

010 (1, 2)

011 (1, 2)

100
101 (1)

110 (1, 2)

111 (1, 2)

PSS1AC<1:0>: (2)

00 0
01 1
1x

PSS1BD<1:0>: (2)

00 0
01 1
1x

Note 1:

2:
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REGISTER 24-3: PWM1CON: ENHANCED PWM CONTROL REGISTER

Legend:

P1RSEN: 

1

0

P1DC<6:0>: 

should actual

Note 1: 0
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REGISTER 24-4: PSTR1CON: PWM STEERING CONTROL REGISTER(1)

Legend:

Unimplemented: 0

STR1SYNC: 

1
0

STR1D: (2)

1

0

STR1C: (2)

1

0

STR1B:

1

STR1A:

1

0

Note 1: 11
00

2:
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25.0 MASTER SYNCHRONOUS 
SERIAL PORT MODULE

25.1 Master SSP (MSSP1) Module 
Overview

FIGURE 25-1: MSSP1 BLOCK DIAGRAM (SPI MODE)
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FIGURE 25-2: MSSP1 BLOCK DIAGRAM (I2C™ MASTER MODE)
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FIGURE 25-3: MSSP1 BLOCK DIAGRAM (I2C™ SLAVE MODE)
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25.2 SPI Mode Overview
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FIGURE 25-4: SPI MASTER AND MULTIPLE SLAVE CONNECTION

Section 25.7 “Baud Rate Generator”



PIC12(L)F1822/16(L)F1823

FIGURE 25-5: SPI MASTER/SLAVE CONNECTION 

Processor 1

00xx

Processor 2

010x
                  1010
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FIGURE 25-6: SPI MODE WAVEFORM (MASTER MODE)        

0

1

0

1

1

0

1

1

0

1

0

0

0

1
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0100

0

Note 1:

0100

2:

3:
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FIGURE 25-7: SPI DAISY-CHAIN CONNECTION

FIGURE 25-8: SLAVE SELECT SYNCHRONOUS WAVEFORM

1

0
0

0
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FIGURE 25-9: SPI MODE WAVEFORM (SLAVE MODE WITH CKE = 0)

FIGURE 25-10: SPI MODE WAVEFORM (SLAVE MODE WITH CKE = 1)

1

0
0

0

1

0
1

1
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TABLE 25-1: SUMMARY OF REGISTERS ASSOCIATED WITH SPI OPERATION    

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

on Page

(2) (2)

(1)

Legend: 0

Note 1:

2:
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25.3 I2C MODE OVERVIEW FIGURE 25-11: I2C MASTER/
SLAVE CONNECTION

Master Slave



PIC12(L)F1822/16(L)F1823

25.4 I2C Mode Operation

Note:
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TABLE 25-2: I2C BUS TERMS

TERM Description
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FIGURE 25-12: I2C START AND STOP CONDITIONS

FIGURE 25-13: I2C RESTART CONDITION 

Note:
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25.5 I2C SLAVE MODE OPERATION

Section 25.5.9
“SSP1 Mask Register”

1 1 1 1 0
0
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Section 25.2.3 “SPI
Master Mode”

1

1

1

Note:
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FIGURE 25-14: I2C SLAVE, 7-BIT ADDRESS, RECEPTION (SEN = 0, AHEN = 0, DHEN = 0)

1
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FIGURE 25-15: I2C SLAVE, 7-BIT ADDRESS, RECEPTION (SEN = 1, AHEN = 0, DHEN = 0)

1
1

1

1

0
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FIGURE 25-16: I2C SLAVE, 7-BIT ADDRESS, RECEPTION (SEN = 0, AHEN = 1, DHEN = 1)

1
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FIGURE 25-17: I2C SLAVE, 7-BIT ADDRESS, RECEPTION (SEN = 1, AHEN = 1, DHEN = 1)

0

1
1
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Section 25.5.6
“Clock Stretching”

Note 1:

2:
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FIGURE 25-18: I2C SLAVE, 7-BIT ADDRESS, TRANSMISSION (AHEN = 0)

1
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Note:

Note:
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FIGURE 25-19: I2C SLAVE, 7-BIT ADDRESS, TRANSMISSION (AHEN = 1)

1
1

1
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Note:

Note:
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FIGURE 25-20: I2C SLAVE, 10-BIT ADDRESS, RECEPTION (SEN = 1, AHEN = 0, DHEN = 0)

1

1
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FIGURE 25-21: I2C SLAVE, 10-BIT ADDRESS, RECEPTION (SEN = 0, AHEN = 1, DHEN = 0)

1

0
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FIGURE 25-22: I2C SLAVE, 10-BIT ADDRESS, TRANSMISSION (SEN = 0, AHEN = 0, DHEN = 0)

1
0

1
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FIGURE 25-23: CLOCK SYNCHRONIZATION TIMING

Note 1:

2:

Note:
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FIGURE 25-24: SLAVE MODE GENERAL CALL ADDRESS SEQUENCE

0

1

0

1
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25.6 I2C MASTER MODE

0

1
1

Section 25.7 “Baud
Rate Generator”

Note 1:

2:
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FIGURE 25-25: BAUD RATE GENERATOR TIMING WITH CLOCK ARBITRATION       

FIGURE 25-26: FIRST START BIT TIMING    

Note:

Note 1:

2:

1
1
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0

FIGURE 25-27: REPEAT START CONDITION WAVEFORM   

Note 1:

2:

1

1 1

1
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0
1
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FIGURE 25-28: I2C MASTER MODE WAVEFORM (TRANSMISSION, 7 OR 10-BIT ADDRESS)  

0

0

0

1

1
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Note:
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FIGURE 25-29: I2C MASTER MODE WAVEFORM (RECEPTION, 7-BIT ADDRESS)       

1

1
1

0

0
1

1

1

0

0

1
0
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0

FIGURE 25-30: ACKNOWLEDGE SEQUENCE WAVEFORM         

FIGURE 25-31: STOP CONDITION RECEIVE OR TRANSMIT MODE       

Note:

1 0

1 1

Note:

P
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1
0

1 0

FIGURE 25-32: BUS COLLISION TIMING FOR TRANSMIT AND ACKNOWLEDGE       

0
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1

1

0

FIGURE 25-33: BUS COLLISION DURING START CONDITION (SDA ONLY)      

Note:

1 1

0 1

0 1
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FIGURE 25-34: BUS COLLISION DURING START CONDITION (SCL = 0)

FIGURE 25-35: BRG RESET DUE TO SDA ARBITRATION DURING START CONDITION        

0 0

1 1

0 1

0

0 0

00

0 1

S

0 1

0
1 1
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1

0

1

FIGURE 25-36: BUS COLLISION DURING A REPEATED START CONDITION (CASE 1)        

FIGURE 25-37: BUS COLLISION DURING REPEATED START CONDITION (CASE 2)      

0

0

0

0
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0

0

FIGURE 25-38: BUS COLLISION DURING A STOP CONDITION (CASE 1)      

FIGURE 25-39: BUS COLLISION DURING A STOP CONDITION (CASE 2)      

0

0

0

0



PIC12(L)F1822/16(L)F1823

TABLE 25-3: SUMMARY OF REGISTERS ASSOCIATED WITH I2C™ OPERATION    

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

Reset 

Values on 

Page

(1)

Legend: 0

Note 1:
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25.7 BAUD RATE GENERATOR

EQUATION 25-1:

FIGURE 25-40: BAUD RATE GENERATOR BLOCK DIAGRAM     

TABLE 25-4: MSSP1 CLOCK RATE W/BRG

FCLOCK
FOSC

SSPxADD 1+ 4
-------------------------------------------------=

Note:

FOSC FCY BRG Value
FCLOCK

(2 Rollovers of BRG)

Note 1:
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REGISTER 25-1: SSP1STAT: SSP1 STATUS REGISTER

Legend:

SMP: 

1

0

1
0

CKE:

1

0

1

0

D/A:

1
0

P:

1 0

0

S:

1 0

0

R/W:

1

0

1

0

UA:

1
0

BF:

1

0

1

0
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REGISTER 25-2: SSP1CON1: SSP1 CONTROL REGISTER 1

Legend:

WCOL:

1
0

1
0

SSP1OV: (1)

1

0

1

0

SSP1EN:

1 (2)

0

1 (3)

0

CKP:

1
0

1
0

SSP1M<3:0>:
0000
0001
0010
0011
0100
0101
0110
0111
1000 (4)

1001
1010 (5)

1011
1100
1101
1110
1111

Note 1:

2:
3:
4:
5: 0 0000
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REGISTER 25-3: SSP1CON2: SSP1 CONTROL REGISTER 2

Legend:

GCEN:

1
0

ACKSTAT:

1
0

ACKDT:

1
0

ACKEN:

1

0

RCEN:

1
0

PEN:

1
0

RSEN:

1
0

SEN:

1
0

1
0

Note 1:
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REGISTER 25-4: SSP1CON3: SSP1 CONTROL REGISTER 3

Legend:

ACKTIM: (3)

1
0

PCIE

1
0 (2)

SCIE

1
0 (2)

BOEN: 
(1)

1
0

1
0

0

SDAHT:

1
0

SBCDE:

1
0

AHEN:

1

0

DHEN:

1

0

Note 1:
1

2:

3:
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REGISTER 25-5: SSP1MSK: SSP1 MASK REGISTER

Legend:

MSK<7:1>: 

1
0

MSK<0>: 

0111 1111
1
0

REGISTER 25-6: SSP1ADD: MSSP1 ADDRESS AND BAUD RATE REGISTER (I2C MODE)

Legend:

Master mode:

ADD<7:0>:

10-Bit Slave mode — Most Significant Address byte:

Not used: 
11110

ADD<2:1>: 

Not used: 

10-Bit Slave mode — Least Significant Address byte:

ADD<7:0>:

7-Bit Slave mode:

ADD<7:1>: 

Not used: 
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26.0 ENHANCED UNIVERSAL 
SYNCHRONOUS 
ASYNCHRONOUS RECEIVER 
TRANSMITTER (EUSART)

FIGURE 26-1: EUSART TRANSMIT BLOCK DIAGRAM      

1 X 0 0 0

X 1 1 0 0

X 1 0 1 0
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FIGURE 26-2: EUSART RECEIVE BLOCK DIAGRAM     

1 X 0 0 0

X 1 1 0 0

X 1 0 1 0
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26.1 EUSART Asynchronous Mode

1
0

1

0

1

Note 1:
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Section 26.1.2.7 “Address
Detection”

Section 26.3 “EUSART Baud
Rate Generator (BRG)”

FIGURE 26-3: ASYNCHRONOUS TRANSMISSION       

FIGURE 26-4: ASYNCHRONOUS TRANSMISSION (BACK-TO-BACK)        

Note:

Note:
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TABLE 26-1: SUMMARY OF REGISTERS ASSOCIATED WITH ASYNCHRONOUS TRANSMISSION 

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register on 

Page

(1)

Legend: 0

Note 1:
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1

0

1

0 1

1 0

Section 26.1.2.4 “Receive Framing
Error”

Note 1:

Note:

Section 26.1.2.5
“Receive Overrun Error”
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1

Note:



PIC12(L)F1822/16(L)F1823

Section 26.3 “EUSART
Baud Rate Generator (BRG)”

Section 26.3 “EUSART
Baud Rate Generator (BRG)”

FIGURE 26-5: ASYNCHRONOUS RECEPTION          

Note:
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TABLE 26-2: SUMMARY OF REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION 

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

on Page

(1)

Legend: 0

Note 1:
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26.2 Clock Accuracy with 
Asynchronous Operation

Section 5.2.2
“Internal Clock Sources”

Section 26.3.1
“Auto-Baud Detect”

REGISTER 26-1: TXSTA: TRANSMIT STATUS AND CONTROL REGISTER

(1)

Legend:

CSRC: 

1
0

TX9:

1

0

TXEN: (1)

1

0

SYNC:

1
0

SENDB: 

1

0

BRGH:

1

0

TRMT:

1
0

TX9D: 

Note 1:



PIC12(L)F1822/16(L)F1823

REGISTER 26-2: RCSTA: RECEIVE STATUS AND CONTROL REGISTER(1)

Legend:

SPEN:

1
0

RX9:

1
0

SREN:

1
0

CREN:

1
0

1
0

ADDEN:

1

1
0

0

FERR:

1
0

OERR:

1
0

RX9D: 
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REGISTER 26-3: BAUDCON: BAUD RATE CONTROL REGISTER

Legend:

ABDOVF: 

1
0

RCIDL

1
0

Unimplemented: 0

SCKP

1
0

1
0

BRG16: 

1
0

Unimplemented: 0

WUE:

1

0

ABDEN

1
0
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26.3 EUSART Baud Rate Generator 
(BRG)

1
1

EXAMPLE 26-1: CALCULATING BAUD 
RATE ERROR

 X

FOSC

Desired Baud Rate
---------------------------------------------

64
--------------------------------------------- 1–=

Desired Baud Rate 
FOSC

64 [SPBRGH:SPBRGL] 1+
------------------------------------------------------------------------=

16000000
9600

------------------------

64
------------------------ 1–=

  25.042 25= =

Calculated Baud Rate 
16000000
64 25 1+
---------------------------=

  9615=

Error
Calc. Baud Rate Desired Baud Rate –

Desired Baud Rate 
--------------------------------------------------------------------------------------------=

9615 9600–
9600

---------------------------------- 0.16%= =
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TABLE 26-3: BAUD RATE FORMULAS

TABLE 26-4: SUMMARY OF REGISTERS ASSOCIATED WITH THE BAUD RATE GENERATOR 

Configuration Bits
BRG/EUSART Mode Baud Rate Formula

SYNC BRG16 BRGH

0 0 0

0 0 1

0 1 0

0 1 1

1 0 x

1 1 x

Legend: x

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

Legend: 0
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TABLE 26-5: BAUD RATES FOR ASYNCHRONOUS MODES

BAUD

RATE

SYNC = 0, BRGH = 0, BRG16 = 0

FOSC = 32.000 MHz FOSC = 20.000 MHz FOSC = 18.432 MHz FOSC = 11.0592 MHz

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

BAUD

RATE

SYNC = 0, BRGH = 0, BRG16 = 0

FOSC = 8.000 MHz FOSC = 4.000 MHz FOSC = 3.6864 MHz FOSC = 1.000 MHz

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

BAUD
RATE

SYNC = 0, BRGH = 1, BRG16 = 0

FOSC = 32.000 MHz FOSC = 20.000 MHz FOSC = 18.432 MHz FOSC = 11.0592 MHz

Actual

Rate

%

Error

SPBRG

value
(decimal)

Actual

Rate

%

Error

SPBRG

value
(decimal)

Actual

Rate

%

Error

SPBRG

value
(decimal)

Actual

Rate

%

Error

SPBRG

value
(decimal)
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BAUD

RATE

SYNC = 0, BRGH = 1, BRG16 = 0

FOSC = 8.000 MHz FOSC = 4.000 MHz FOSC = 3.6864 MHz FOSC = 1.000 MHz

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

BAUD

RATE

SYNC = 0, BRGH = 0, BRG16 = 1

FOSC = 32.000 MHz FOSC = 20.000 MHz FOSC = 18.432 MHz FOSC = 11.0592 MHz

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

BAUD
RATE

SYNC = 0, BRGH = 0, BRG16 = 1

FOSC = 8.000 MHz FOSC = 4.000 MHz FOSC = 3.6864 MHz FOSC = 1.000 MHz

Actual

Rate

%

Error

SPBRG

value
(decimal)

Actual

Rate

%

Error

SPBRG

value
(decimal)

Actual

Rate

%

Error

SPBRG

value
(decimal)

Actual

Rate

%

Error

SPBRG

value
(decimal)

TABLE 26-5: BAUD RATES FOR ASYNCHRONOUS MODES (CONTINUED)



PIC12(L)F1822/16(L)F1823

BAUD

RATE

SYNC = 0, BRGH = 1, BRG16 = 1 or SYNC = 1, BRG16 = 1

FOSC = 32.000 MHz FOSC = 20.000 MHz FOSC = 18.432 MHz FOSC = 11.0592 MHz

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

BAUD

RATE

SYNC = 0, BRGH = 1, BRG16 = 1 or SYNC = 1, BRG16 = 1

FOSC = 8.000 MHz FOSC = 4.000 MHz FOSC = 3.6864 MHz FOSC = 1.000 MHz

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

Actual

Rate

%

Error

SPBRG

value

(decimal)

TABLE 26-5: BAUD RATES FOR ASYNCHRONOUS MODES (CONTINUED)
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UTO-BAUD DETECT

TABLE 26-6: BRG COUNTER CLOCK RATES

FIGURE 26-6: AUTOMATIC BAUD RATE CALIBRATION

Note 1:

Section 26.3.3 “Auto-Wake-up on
Break”

2:

3:

BRG16 BRGH
BRG Base 

Clock
BRG ABD 

Clock

0 0

0 1

1 0

1 1

Note:

Note 1: EUSART
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0
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FIGURE 26-7: AUTO-WAKE-UP BIT (WUE) TIMING DURING NORMAL OPERATION  

FIGURE 26-8: AUTO-WAKE-UP BIT (WUE) TIMINGS DURING SLEEP 

Note 1: EUSART

Note 1

Note 1: stposc

2: EUSART
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0

0

Section 26.3.3 “Auto-Wake-up on
Break”

FIGURE 26-9: SEND BREAK CHARACTER SEQUENCE
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26.4 EUSART Synchronous Mode

1

1

0 1

0 1

1

Section 26.3 “EUSART
Baud Rate Generator (BRG)”

Note:
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FIGURE 26-10: SYNCHRONOUS TRANSMISSION       

FIGURE 26-11: SYNCHRONOUS TRANSMISSION (THROUGH TXEN)       

TABLE 26-7: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER 
TRANSMISSION  

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register on 

Page

(1)

Legend: 0

Note 1:

1 1

Note: 0

0

1
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Note:

Note:
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FIGURE 26-12: SYNCHRONOUS RECEPTION (MASTER MODE, SREN)       

TABLE 26-8: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER 
RECEPTION  

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

on Page

(1)

Legend: 0

Note 1:

00

Note: 1 0

0

1
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1

0

0 1

0 1

1

Section 26.4.1.3
“Synchronous Master Transmission”)

SLEEP

TABLE 26-9: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE 
TRANSMISSION 

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

on Page

(1)

Legend: 0

Note 1:
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Section 26.4.1.5 “Synchronous
Master Reception”

TABLE 26-10: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE 
RECEPTION 

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

on Page

(1)

Legend: 0

Note 1:



PIC12(L)F1822/16(L)F1823

26.5 EUSART Operation During Sleep

Section 26.4.2.4 “Synchronous Slave 
Reception Set-up:”

SLEEP

Section 26.4.2.2 “Synchronous Slave 
Transmission Set-up:”

SLEEP

Section 12.1 “Alternate Pin Function”
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27.0 CAPACITIVE SENSING (CPS) 
MODULE

FIGURE 27-1: CAPACITIVE SENSING BLOCK DIAGRAM 

Note 1:
2: 0

(1)

(1)

(1)

0

1
0

1

(1)

Timer0 Module

(2)

Timer1 Module

0

1

0

1
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FIGURE 27-2: CAPACITIVE SENSING OSCILLATOR BLOCK DIAGRAM 

Note 1:

2:

0

1

Oscillator Module

-

-

0

1



PIC12(L)F1822/16(L)F1823

27.1 Analog MUX

27.2 Capacitive Sensing Oscillator

27.3 Voltage References

Section 14.0 “Fixed Voltage Reference
(FVR)” and Section 17.0 “Digital-to-Analog Converter
(DAC) Module”
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27.4 Current Ranges

Section 27.3 “Voltage

References”

TABLE 27-1: CURRENT MODE SELECTION

CPSRM Voltage Reference Mode CPSRNG<1:0> Current Range(1)

0

00

01

10

11

1

00

01

10

11

Note 1: Section 30.3 “DC Characteristics: PIC16(L)F1824/8-I/E 
(Power-Down)”
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27.5 Timer Resources

27.6 Fixed Time Base

Section 20.0 “Timer0 Module”

11

Section 21.12 “Timer1 Gate Control Register”

TABLE 27-2: TIMER1 ENABLE FUNCTION

27.7 Software Control

Note:

TMR1ON TMR1GE Timer1 Operation

0 0

0 1

1 0

1 1
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Software Handling
for Capacitive Sensing

27.8 Operation during Sleep

Note:

Introduction to Capacitive 
Sensing

Layout and Physical 
Design Guidelines for Capacitive 
Sensing

Note:
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REGISTER 27-1: CPSCON0: CAPACITIVE SENSING CONTROL REGISTER 0

Legend:

CPSON:
1
0

CPSRM: 
1
0

Unimplemented: 0

CPSRNG<1:0>: 

00
01
10
11

00
01
10
11

CPSOUT: 
1
0

T0XCS:
1

1
0

0
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REGISTER 27-2: CPSCON1: CAPACITIVE SENSING CONTROL REGISTER 1

(1)

Legend:

Unimplemented: 0

CPSCH<3:0>:

0

1

0000

0001
0010

0011

0100 (1)

0101 (1)

0110 (1)

0111 (1)

1000

1111

Note 1:
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TABLE 27-3: SUMMARY OF REGISTERS ASSOCIATED WITH CAPACITIVE SENSING

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

on Page

(1)

(1) (1)

(1)

Legend: 0

Note 1:
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28.0 IN-CIRCUIT SERIAL 
PROGRAMMING™ (ICSP™)

PIC16F/LF182X/PIC12F/LF1822
Memory Programming Specification

28.1 High-Voltage Programming Entry 
Mode

FIGURE 28-1: VPP LIMITER EXAMPLE CIRCUIT

U1

Note:
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28.2 Low-Voltage Programming Entry 
Mode

1

0

1

Section 7.3 “MCLR”

0

28.3 Common Programming Interfaces

FIGURE 28-2: ICD RJ-11 STYLE 
CONNECTOR INTERFACE

FIGURE 28-3: PICkit™ STYLE CONNECTOR INTERFACE
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FIGURE 28-4: TYPICAL CONNECTION FOR ICSP™ PROGRAMMING

VDD
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29.0 INSTRUCTION SET SUMMARY

CALL CALLW

RETURN RETLW RETFIE
GOTO BRA

BRW BTFSS BTFSC DECFSZ INCSFZ

0xhh
h

29.1 Read-Modify-Write Operations

TABLE 29-1: OPCODE FIELD 
DESCRIPTIONS  

TABLE 29-2: ABBREVIATION 
DESCRIPTIONS  

Field Description

0 1
0

0
1

1.

Field Description
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FIGURE 29-1: GENERAL FORMAT FOR 
INSTRUCTIONS       

Byte-oriented file register operations

0
1

Bit-oriented file register operations

Literal and control operations

CALL GOTO

MOVLP

MOVLB

BRA

FSR

FSR

FSR

FSR
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TABLE 29-3: PIC12(L)F1822/16(L)F1823 ENHANCED INSTRUCTION SET

Mnemonic,

Operands
Description Cycles

14-Bit Opcode Status

Affected
Notes

MSb LSb

BYTE-ORIENTED FILE REGISTER OPERATIONS

00

11
00

11

11
11

00

00
00

00

00
00

00

00
00

00

00
11

00

00

0111

1101
0101

0111

0101
0110

0001

0001
1001

0011

1010
0100

1000

0000
1101

1100

0010
1011

1110

0110

dfff

dfff
dfff

dfff

dfff
dfff

lfff

0000
dfff

dfff

dfff
dfff

dfff

1fff
dfff

dfff

dfff
dfff

dfff

dfff

ffff

ffff
ffff

ffff

ffff
ffff

ffff

00xx
ffff

ffff

ffff
ffff

ffff

ffff
ffff

ffff

ffff
ffff

ffff

ffff

BYTE ORIENTED SKIP OPERATIONS

00

00

1011

1111

dfff

dfff

ffff

ffff

BIT-ORIENTED FILE REGISTER OPERATIONS

01

01

00bb

01bb

bfff

bfff

ffff

ffff

BIT-ORIENTED SKIP OPERATIONS

01

01

10bb

11bb

bfff

bfff

ffff

ffff

LITERAL OPERATIONS

11

11
11

00

11
11

11

11

1110

1001
1000

0000

0001
0000

1100

1010

kkkk

kkkk
kkkk

001k

1kkk
kkkk

kkkk

kkkk

kkkk

kkkk
kkkk

kkkk

kkkk
kkkk

kkkk

kkkk

Note 1:
NOP

2:
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TABLE 29-3: PIC12(L)F1822/16(L)F1823 ENHANCED INSTRUCTION SET (CONTINUED)

Mnemonic,
Operands

Description Cycles
14-Bit Opcode Status

Affected
Notes

MSb LSb

CONTROL OPERATIONS

11

00
10

00

10
00

11

00

001k

0000
0kkk

0000

1kkk
0000

0100

0000

kkkk

0000
kkkk

0000

kkkk
0000

kkkk

0000

kkkk

1011
kkkk

1010

kkkk
1001

kkkk

1000

INHERENT OPERATIONS

00

00
00

00

00
00

0000

0000
0000

0000

0000
0000

0110

0000
0110

0000

0110
0110

0100

0000
0010

0001

0011
0fff

C-COMPILER OPTIMIZED

11

00

11

00

11

0001

0000

1111

0000

1111

0nkk

0001

0nkk

0001

1nkk

kkkk

0nmm

kkkk

1nmm

kkkk

2, 3

2

2, 3

2

Note 1:

NOP

2:

3:
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29.2 Instruction Descriptions 

ADDFSR Add Literal to FSRn 

label 

ADDLW Add literal and W

label 

ADDWF Add W and f

label 

0 1

0
1

ADDWFC ADD W and CARRY bit to f

label 

0

1

ANDLW AND literal with W

 label 

ANDWF AND W with f

 label 

0 1

0
1

ASRF Arithmetic Right Shift

label

0

1
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BCF Bit Clear f

label 

0

BRA Relative Branch

label 
label 

BRW Relative Branch with W

label 

BSF Bit Set f

label 

1

BTFSC Bit Test f, Skip if Clear

label

0

1

0
NOP

BTFSS Bit Test f, Skip if Set

label

1

0

1
NOP
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CALL Call Subroutine

label

CALL

CALLW Subroutine Call With W

label 

CALLW

CLRF Clear f

 label 

1

CLRW Clear W

label 

1

CLRWDT Clear Watchdog Timer

label 

0

1

1

CLRWDT

COMF Complement f

label

0 1

0

1

DECF Decrement f

label

0 1

0

1
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DECFSZ Decrement f, Skip if 0

label 

0 1

0

0
1

1
0

NOP

GOTO Unconditional Branch

label 

GOTO

GOTO

INCF Increment f

label

0 1

0

1

INCFSZ Increment f, Skip if 0

label

0 1

0

0
1

1
0 NOP

IORLW Inclusive OR literal with W

label 

IORWF Inclusive OR W with f

label 

0 1

0
1
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LSLF Logical Left Shift

label 

0 0

1

LSRF Logical Right Shift

label 

0

0 1

MOVF Move f

label 

0 1

0
1

1

MOVF FSR, 0

1
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MOVIW Move INDFn to W

label 

label 

label 
label 

label 

0 1

00 01 10 11

00

01

10

11

MOVLB Move literal to BSR 

label 

MOVLP Move literal to PCLATH 

label 

MOVLW Move literal to W

label

0

MOVLW 0x5A

MOVWF Move W to f

label 

MOVWF OPTION
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MOVWI Move W to INDFn

label 

label 

label 
label 

label 

0 1

00 01 10 11

 00

 01

 10

 11

NOP No Operation

label 

NOP

OPTION
Load OPTION_REG Register 
with W

label

RESET Software Reset

label
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RETFIE Return from Interrupt

label 

1

RETFIE

1

RETLW Return with literal in W

label 

TABLE

CALL TABLE;W contains table

;offset value

• ;W now has table value
•

•

ADDWF PC ;W = offset
RETLW k1 ;Begin table

RETLW k2 ;

•
•

•

RETLW kn ; End of table

RETURN Return from Subroutine

label

RLF Rotate Left f through Carry

label

0 1

0

1

RLF REG1,0

REG1 = 1110 0110
C = 0

REG1 = 1110 0110
W = 1100 1100

C = 1
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RRF Rotate Right f through Carry

label 

0 1

0

1

SLEEP Enter Sleep mode

label

0
1

0

SUBLW Subtract W from literal

label 

SUBWF Subtract W from f

label

0 1

0

1

SUBWFB Subtract W from f with Borrow

0
1

0

1

0

1

0

1

0

1
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SWAPF Swap Nibbles in f

label

0 1

0

1

TRIS Load TRIS Register with W

label 

XORLW Exclusive OR literal with W

label

XORWF Exclusive OR W with f

label

0 1

0

1
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30.0 ELECTRICAL SPECIFICATIONS 

Absolute Maximum Ratings(†)

(1)

Note 1:
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FIGURE 30-1: PIC12F1822/16F1823 VOLTAGE FREQUENCY GRAPH, -40°C  TA +125°C

FIGURE 30-2: PIC12LF1822/16LF1823 VOLTAGE FREQUENCY GRAPH, -40°C  TA +125°C

Frequency (MHz)

V
D

D
 (

V
)

Note 1:

2:

Frequency (MHz)

V
D

D
 (

V
)

Note 1:

2:
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FIGURE 30-3: HFINTOSC FREQUENCY ACCURACY OVER DEVICE VDD AND TEMPERATURE 

VDD (V)

T
e
m

p
e
ra

tu
re

 (
)

± 5%

± 2%

± 5%

± 3%
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30.1 DC Characteristics: PIC12(L)F1822/16(L)F1823-I/E (Industrial, Extended)

PIC12LF1822/16LF1823

Standard Operating Conditions (unless otherwise stated)

PIC12F1822/16F1823

Standard Operating Conditions (unless otherwise stated)

Param.

No.

Sym. Characteristic Min. Typ† Max. Units Conditions

Supply Voltage

Note 2

Note 2

RAM Data Retention Voltage(1)

Power-on Reset Release Voltage

Power-on Reset Rearm Voltage

Fixed Voltage Reference Voltage for 

ADC

Fixed Voltage Reference Voltage for 

Comparator and DAC

VDD Rise Rate Section 7.1 “Power-on Reset 

(POR)”

Note 1:

2:
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FIGURE 30-4: POR AND POR REARM WITH SLOW RISING VDD

(1)

(3)

Note 1:

2:

3:

(2)
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30.2 DC Characteristics: PIC12(L)F1822/16(L)F1823-I/E (Industrial, Extended)

PIC12LF1822/16LF1823

Standard Operating Conditions (unless otherwise stated)

PIC12F1822/16F1823
Standard Operating Conditions (unless otherwise stated)

Param

No.

Device 

Characteristics
Min. Typ† Max. Units

Conditions

VDD Note

Supply Current (IDD)(1, 2)

Note 1:

2:

3:

4:

5:
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Supply Current (IDD)(1, 2)

(Note 3)

(Note 3)

30.2 DC Characteristics: PIC12(L)F1822/16(L)F1823-I/E (Industrial, Extended) 

PIC12LF1822/16LF1823

Standard Operating Conditions (unless otherwise stated)

PIC12F1822/16F1823
Standard Operating Conditions (unless otherwise stated)

Param

No.

Device 

Characteristics
Min. Typ† Max. Units

Conditions

VDD Note

Note 1:

2:

3:

4:

5:
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Supply Current (IDD)(1, 2)

(Note 4)

(Note 4)

(Note 5)

(Note 5)

30.2 DC Characteristics: PIC12(L)F1822/16(L)F1823-I/E (Industrial, Extended) 

PIC12LF1822/16LF1823

Standard Operating Conditions (unless otherwise stated)

PIC12F1822/16F1823
Standard Operating Conditions (unless otherwise stated)

Param

No.

Device 

Characteristics
Min. Typ† Max. Units

Conditions

VDD Note

Note 1:

2:

3:

4:

5:



PIC12(L)F1822/16(L)F1823

30.3 DC Characteristics: PIC12(L)F1822/16(L)F1823-I/E (Power-Down)

PIC12LF1822/16LF1823

Standard Operating Conditions (unless otherwise stated)

PIC12F1822/16F1823
Standard Operating Conditions (unless otherwise stated)

Param

No.
Device Characteristics Min. Typ†

Max.

+85°C

Max.

+125°C
Units

Conditions

VDD Note

Power-down Base Current (IPD)(2)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1, Note 3)

(Note 1, Note 3)

Note 1:

2:

3:
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Power-down Base Current (IPD)(2)

(Note 1, Note 3)

(Note 1, Note 3)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

(Note 1)

30.3 DC Characteristics: PIC12(L)F1822/16(L)F1823-I/E (Power-Down) (Continued)

PIC12LF1822/16LF1823

Standard Operating Conditions (unless otherwise stated)

PIC12F1822/16F1823
Standard Operating Conditions (unless otherwise stated)

Param

No.
Device Characteristics Min. Typ†

Max.

+85°C

Max.

+125°C
Units

Conditions

VDD Note

Note 1:

2:

3:
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Power-down Base Current (IPD)(2)

(Note 1)

(Note 1)

(Note 1)

30.3 DC Characteristics: PIC12(L)F1822/16(L)F1823-I/E (Power-Down) (Continued)

PIC12LF1822/16LF1823

Standard Operating Conditions (unless otherwise stated)

PIC12F1822/16F1823
Standard Operating Conditions (unless otherwise stated)

Param

No.
Device Characteristics Min. Typ†

Max.

+85°C

Max.

+125°C
Units

Conditions

VDD Note

Note 1:

2:

3:
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30.4 DC Characteristics: PIC12(L)F1822/16(L)F1823-I/E

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)

Param
No.

Sym. Characteristic Min. Typ† Max. Units Conditions

Input Low Voltage

(1)

Input High Voltage

(Note 1)

Input Leakage Current(2)

(3)

Weak Pull-up Current

Output Low Voltage(4)

Output High Voltage(4)

Capacitive Loading Specs on Output Pins

Note 1:

2:
3:

4:
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30.5 Memory Programming Requirements

DC CHARACTERISTICS
Standard Operating Conditions (unless otherwise stated)

Param

No.
Sym. Characteristic Min. Typ† Max. Units Conditions

Program Memory High-Voltage

Programming Specifications

(Note 3, Note 4)

Data EEPROM Memory

(2)

Program Flash Memory

Note 1

Note 1:

2: Section 11.2 “Using the Data EEPROM”
3:

4:
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30.6 Thermal Considerations

Standard Operating Conditions (unless otherwise stated)

Param
No.

Sym. Characteristic Typ. Units Conditions

(1)

(2)

Legend:

Note 1:
2:
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30.7  Timing Parameter Symbology

FIGURE 30-5: LOAD CONDITIONS

T

pp

S

Legend:
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30.8 AC Characteristics: PIC12(L)F1822/16(L)F1823-I/E 

FIGURE 30-6: CLOCK TIMING

TABLE 30-1: CLOCK OSCILLATOR TIMING REQUIREMENTS
Standard Operating Conditions (unless otherwise stated)

Param

No.
Sym. Characteristic Min. Typ† Max. Units Conditions

(1)

(1)

(1)

(1)

(1)

Note 1:
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TABLE 30-2: OSCILLATOR PARAMETERS 

TABLE 30-3: PLL CLOCK TIMING SPECIFICATIONS (VDD = 2.7V TO 5.5V)

Standard Operating Conditions (unless otherwise stated)

Param 

No.
Sym. Characteristic

Freq.

Tolerance
Min. Typ† Max. Units Conditions

(2)

(2)

Note 1:

2:

3:

Param 
No.

Sym. Characteristic Min. Typ† Max. Units Conditions



PIC12(L)F1822/16(L)F1823

FIGURE 30-7: CLKOUT AND I/O TIMING     
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TABLE 30-4: CLKOUT AND I/O TIMING PARAMETERS    

FIGURE 30-8: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP 
TIMER TIMING

Standard Operating Conditions (unless otherwise stated)

Param 
No.

Sym. Characteristic Min. Typ† Max. Units Conditions

(1)

(1)

(1)

(1)

Note 1:

(1)

Note 1:

(1)
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FIGURE 30-9: BROWN-OUT RESET TIMING AND CHARACTERISTICS

(1)

Note 1: 0

0
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TABLE 30-5: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER 
AND BROWN-OUT RESET PARAMETERS

FIGURE 30-10: TIMER0 AND TIMER1 EXTERNAL CLOCK TIMINGS

Standard Operating Conditions (unless otherwise stated)

Param 
No.

Sym. Characteristic Min. Typ† Max. Units Conditions

(1), (2)

0

0
1

Note 1:

2:
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TABLE 30-6: TIMER0 AND TIMER1 EXTERNAL CLOCK REQUIREMENTS

FIGURE 30-11: CAPTURE/COMPARE/PWM TIMINGS (CCP)

TABLE 30-7: CAPTURE/COMPARE/PWM REQUIREMENTS (CCP)

Standard Operating Conditions (unless otherwise stated)

Param 
No.

Sym. Characteristic Min. Typ† Max. Units Conditions

Standard Operating Conditions (unless otherwise stated)

Param 
No.

Sym. Characteristic Min. Typ† Max. Units Conditions

Note:
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TABLE 30-8: ANALOG-TO-DIGITAL CONVERTER (ADC) CHARACTERISTICS:(1, 2, 3)

TABLE 30-9: ADC CONVERSION REQUIREMENTS

Operating Conditions (unless otherwise stated)

Param 

No.
Sym. Characteristic Min. Typ† Max. Units Conditions

(4)

Note 1:

2:
3:

4:

Operating Conditions (unless otherwise stated)

Param
No.

Sym. Characteristic Min. Typ† Max. Units Conditions

11

(1)

Note 1:
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FIGURE 30-12: PIC12(L)F1822/16(L)F1823 A/D CONVERSION TIMING (NORMAL MODE)

FIGURE 30-13: PIC12(L)F1822/16(L)F1823 A/D CONVERSION TIMING (SLEEP MODE)

BSF ADCON0, GO

Note 1:

SLEEP

(1)

BSF ADCON0, GO

Note 1:
SLEEP

(1)
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TABLE 30-10: COMPARATOR SPECIFICATIONS    

TABLE 30-11: DIGITAL-TO-ANALOG CONVERTER (DAC) SPECIFICATIONS  

FIGURE 30-14: USART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING       

Operating Conditions (unless otherwise stated)

Param
No.

Sym. Characteristics Min. Typ. Max. Units Comments

(1)

(2)

Note 1:

2:

Operating Conditions (unless otherwise stated)

Param
No.

Sym. Characteristics Min. Typ. Max. Units Comments

(1)

Note 1: 0000 1111

Note:
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TABLE 30-12: USART SYNCHRONOUS TRANSMISSION REQUIREMENTS    

FIGURE 30-15: USART SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING        

TABLE 30-13: USART SYNCHRONOUS RECEIVE REQUIREMENTS       

Standard Operating Conditions (unless otherwise stated)

Param. 
No.

Symbol Characteristic Min. Max. Units Conditions

Standard Operating Conditions (unless otherwise stated)

Param. 
No.

Symbol Characteristic Min. Max. Units Conditions

Note:
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FIGURE 30-16: SPI MASTER MODE TIMING (CKE = 0, SMP = 0)

FIGURE 30-17: SPI MASTER MODE TIMING (CKE = 1, SMP = 1)

0

1

Note:

0

1

Note:
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FIGURE 30-18: SPI SLAVE MODE TIMING (CKE = 0)

FIGURE 30-19: SPI SLAVE MODE TIMING (CKE = 1)

0

1

Note:

0

1

Note:
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TABLE 30-14: SPI MODE REQUIREMENTS   

FIGURE 30-20: I2C™ BUS START/STOP BITS TIMING

Param 
No.

Symbol Characteristic Min. Typ† Max. Units Conditions

Note
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FIGURE 30-21: I2C™ BUS DATA TIMING

Note: 

TABLE 30-15: I2C™ BUS START/STOP BITS REQUIREMENTS

Param
No.

Symbol Characteristic Min. Typ Max. Units Conditions
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TABLE 30-16: I2C™ BUS DATA REQUIREMENTS

Param.
No.

Symbol Characteristic Min. Max. Units Conditions

(Note 2)

(Note 1)

Note 1:

2:
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TABLE 30-17: CAP SENSE OSCILLATOR SPECIFICATIONS 

FIGURE 30-22: CAP SENSE OSCILLATOR 

Param.
No.

Symbol Characteristic Min. Typ† Max. Units Conditions
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30.9 High Temperature Operation

(2)

(4)

(4)

TABLE 30-18: ABSOLUTE MAXIMUM RATINGS

Note 1: not allowed

2:

3:

4:

5:

6:

7:

Parameter Condition Value

Note: Absolute Maximum Ratings
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FIGURE 30-23: PIC12F1822/16F1823 VOLTAGE FREQUENCY GRAPH, -40°C  TA +150°C

FIGURE 30-24: HFINTOSC FREQUENCY ACCURACY OVER DEVICE VDD AND TEMPERATURE 

Frequency (MHz)
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Note 1:

2:
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TABLE 30-19: DC CHARACTERISTICS FOR PIC12F1822/16F1823-H (High Temp.)

PIC12F1822/16F1823
Standard Operating Conditions: (unless otherwise stated)

Param 
No.

Sym. Characteristics Min. Typ. Max. Units Condition

(Note 1)

Note 1:
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TABLE 30-20: MEMORY PROGRAMMING REQUIREMENTS FOR PIC12F1822/16F1823-H (High Temp.)

TABLE 30-21: OSCILLATOR PARAMETERS FOR PIC12F1822/16F1823-H (High Temp.)

TABLE 30-22: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER 
AND BROWN-OUT RESET PARAMETERS FOR PIC12F1822/16F1823-H (High Temp.)

PIC12F1822/16F1823
Standard Operating Conditions: (unless otherwise stated)

Param 
No.

Sym.  Characteristic Min. Typ. Max. Units Conditions

Data EEPROM Memory

Program Flash Memory

PIC12F1822/16F1823
Standard Operating Conditions: (unless otherwise stated)

Param 
No.

Sym.  Characteristic
Frequency 
Tolerance

Min. Typ. Max. Units Conditions

(1)

(1)

Note 1:

PIC12F1822/16F1823
Standard Operating Conditions: (unless otherwise stated)

Param 
No.

Sym.  Characteristic Min. Typ. Max. Units Conditions

(1) 0
1

Note 1:
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TABLE 30-23: A/D CONVERTER (ADC) CHARACTERISTICS FOR PIC12F1822/16F1823-H (High 
Temp.)

TABLE 30-24: COMPARATOR SPECIFICATIONS FOR PIC12F1822/16F1823-H (High Temp.)

TABLE 30-25: CAP SENSE OSCILLATOR SPECIFICATIONS FOR PIC12F1822/16F1823-H (High 
Temp.)

PIC12F1822/16F1823
Standard Operating Conditions: (unless otherwise stated)

Param 
No.

Sym.  Characteristic Min. Typ. Max. Units Conditions

Note 1:
2:
3:

PIC12F1822/16F1823
Standard Operating Conditions: (unless otherwise stated)

Param 
No.

Sym.  Characteristic Min. Typ. Max. Units Conditions

PIC12F1822/16F1823
Standard Operating Conditions: (unless otherwise stated)

Param 
No.

Sym.  Characteristic Min. Typ. Max. Units Conditions
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31.0 DC AND AC CHARACTERISTICS GRAPHS AND CHARTS

design guidance not tested

outside specified operating range

information only

“Typical” represents the mean of the distribution at 25 C. “MAXIMUM”, “Max.”, “MINIMUM” or “Min.” represents
(mean + 3 ) or (mean - 3 ) respectively, where  is a standard deviation, over each temperature range.

Note:
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FIGURE 31-1: IDD, LP OSCILLATOR MODE (FOSC = 32 kHz),                                           
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-2: IDD, LP OSCILLATOR MODE (FOSC = 32 kHz),                                             
PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-3: IDD TYPICAL, XT AND EXTRC OSCILLATOR,                                               
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-4: IDD MAXIMUM, XT AND EXTRC OSCILLATOR,                                               
PIC12LF1822 AND PIC16LF1823 ONLY
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FIGURE 31-5: IDD TYPICAL, XT AND EXTRC OSCILLATOR,                                               
PIC12F1822 AND PIC16F1823 ONLY

FIGURE 31-6: IDD MAXIMUM, XT AND EXTRC OSCILLATOR,                                               
PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-7: IDD, EC OSCILLATOR, LOW-POWER MODE (FOSC = 32 kHz),                                              
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-8: IDD, EC OSCILLATOR, LOW-POWER MODE (FOSC = 32 kHz),                                               
PIC12F1822 AND PIC16F1823 ONLY



PIC12(L)F1822/16(L)F1823

FIGURE 31-9: IDD, EC OSCILLATOR, LOW-POWER MODE (FOSC = 500 kHz),                                              
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-10: IDD, EC OSCILLATOR, LOW-POWER MODE (FOSC = 500 kHz),                                               
PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-11: IDD TYPICAL, EC OSCILLATOR, MEDIUM-POWER MODE,                                              
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-12: IDD MAXIMUM, EC OSCILLATOR, MEDIUM-POWER MODE,                                              
PIC12LF1822 AND PIC16LF1823 ONLY
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FIGURE 31-13: IDD TYPICAL, EC OSCILLATOR, MEDIUM-POWER MODE,                                               
PIC12F1822 AND PIC16F1823 ONLY

FIGURE 31-14: IDD MAXIMUM, EC OSCILLATOR, MEDIUM-POWER MODE,                                              
PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-15: IDD TYPICAL, EC OSCILLATOR, HIGH-POWER MODE,                                              
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-16: IDD MAXIMUM, EC OSCILLATOR, HIGH-POWER MODE,                                              
PIC12LF1822 AND PIC16LF1823 ONLY
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FIGURE 31-17: IDDTYPICAL, EC OSCILLATOR, HIGH-POWER MODE,                                              
PIC12F1822 AND PIC16F1823 ONLY

FIGURE 31-18: IDD MAXIMUM, EC OSCILLATOR, HIGH-POWER MODE,                                              
PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-19: IDD, LFINTOSC MODE (FOSC = 32 kHz), PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-20: IDD, LFINTOSC MODE (FOSC = 32 kHz), PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-21: IDD, MFINTOSC MODE (FOSC = 500 kHz), PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-22: IDD, MFINTOSC MODE (FOSC = 500 kHz), PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-23: IDD TYPICAL, HFINTOSC MODE, PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-24: IDD MAXIMUM, HFINTOSC MODE, PIC12LF1822 AND PIC16LF1823 ONLY
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FIGURE 31-25: IDD TYPICAL, HFINTOSC MODE, PIC12F1822 AND PIC16F1823 ONLY

FIGURE 31-26: IDD MAXIMUM, HFINTOSC MODE, PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-27: IDD TYPICAL, HS OSCILLATOR, PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-28: IDD MAXIMUM, HS OSCILLATOR, PIC12LF1822 AND PIC16LF1823 ONLY



PIC12(L)F1822/16(L)F1823

FIGURE 31-29: IDD TYPICAL, HS OSCILLATOR, PIC12F1822 AND PIC16F1823 ONLY

FIGURE 31-30: IDD MAXIMUM, HS OSCILLATOR, PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-31: IPD BASE, LOW-POWER SLEEP MODE, PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-32: IPD BASE, LOW-POWER SLEEP MODE, PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-33: IPD, WATCHDOG TIMER (WDT), PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-34: IPD, WATCHDOG TIMER (WDT), PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-35: IPD, FIXED VOLTAGE REFERENCE (FVR),                                                 
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-36: IPD, FIXED VOLTAGE REFERENCE (FVR), PIC12F1822 AND PIC16F1823 ONLY 
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FIGURE 31-37: IPD, BROWN-OUT RESET (BOR), PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-38: IPD, TIMER1 OSCILLATOR (FOSC = 32 kHz),                                               
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-39: IPD, TIMER1 OSCILLATOR (FOSC = 32 kHz), PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-40: IPD, COMPARATOR, LOW-POWER MODE (CxSP = 0),                                                 
PIC12LF1822 AND PIC16LF1823 ONLY

FIGURE 31-41: IPD, COMPARATOR, LOW-POWER MODE (CxSP = 0),                              
PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-42: IPD, COMPARATOR, NORMAL-POWER MODE (CxSP = 1), PIC12LF1822 AND 
PIC16LF1823 ONLY 

FIGURE 31-43: IPD, COMPARATOR, NORMAL-POWER MODE (CxSP = 1),                                                  
PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-44: POR RELEASE VOLTAGE

FIGURE 31-45: POR REARM VOLTAGE, PIC12F1822 AND PIC16F1823 ONLY
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FIGURE 31-46: WDT TIME-OUT PERIOD  

FIGURE 31-47: PWRT PERIOD



PIC12(L)F1822/16(L)F1823

FIGURE 31-48: COMPARATOR HYSTERESIS, NORMAL-POWER MODE (CxSP = 1, CxHYS = 1)

FIGURE 31-49: COMPARATOR HYSTERESIS, LOW-POWER MODE (CxSP = 0, CxHYS = 1)
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FIGURE 31-50: COMPARATOR RESPONSE TIME, NORMAL-POWER MODE (CxSP = 1)

FIGURE 31-51: COMPARATOR RESPONSE TIME OVER TEMPERATURE,          
NORMAL-POWER MODE (CxSP = 1)
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FIGURE 31-52: COMPARATOR INPUT OFFSET AT 25°C, NORMAL-POWER MODE (CxSP = 1),
PIC12F1822 AND PIC16F1823 ONLY
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32.0 DEVELOPMENT SUPPORT 32.1 MPLAB X Integrated Development 
Environment Software
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32.2 MPLAB XC Compilers

32.3 MPASM Assembler

32.4 MPLINK Object Linker/
MPLIB Object Librarian

32.5 MPLAB Assembler, Linker and 
Librarian for Various Device 
Families
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32.6 MPLAB X SIM Software Simulator

32.7 MPLAB REAL ICE In-Circuit 
Emulator System

32.8 MPLAB ICD 3 In-Circuit Debugger 
System

32.9 PICkit 3 In-Circuit Debugger/
Programmer

32.10 MPLAB PM3 Device Programmer
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32.11 Demonstration/Development 
Boards, Evaluation Kits, and 
Starter Kits

32.12 Third-Party Development Tools
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33.0 PACKAGING INFORMATION

33.1 Package Marking Information 

Legend:

*

Note

12LF1822
E/SN1010
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33.1 Package Marking Information (Continuation)

TABLE 33-1: 8-LEAD 3x3x0.9 DFN (MF) TOP MARKING

TABLE 33-2: 8-LEAD 3x3x0.5 UDFN (RF) TOP MARKING

Part Number Marking

Part Number Marking

MFLO
1010
017
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33.1 Package Marking Information (Continuation)

Legend:

*

Note

PIC16F1823

0910017

-E/P
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33.1 Package Marking Information (Continuation)

Legend:

*

Note

 E/ML
910017

   PIC16
F1823

F1823EST

0910

017
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33.2 Package Details
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APPENDIX A: DATA SHEET 
REVISION HISTORY

Revision A (03/2010)

Revision B (10/2010)

Revision C (05/2012)

Revision D (05/2014)

Revision E (4/2015)

APPENDIX B: MIGRATING FROM 
OTHER PIC®

DEVICES

B.1 PIC16F648A to PIC16(L)F1823

TABLE B-1: FEATURE COMPARISON

Feature PIC16F648A PIC16(L)F1823
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THE MICROCHIP WEB SITE

Product Support

General Technical Support

Business of Microchip

CUSTOMER CHANGE NOTIFICATION 
SERVICE

CUSTOMER SUPPORT

Technical support is available through the web site
at: http://www.microchip.com/support
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PRODUCT IDENTIFICATION SYSTEM

PART NO. X /XX XXX

PatternPackageTemperature
Range

Device

Device:

Tape and Reel
Option: (1)

Temperature 
Range:

Package:(2)

Pattern:

Examples:

Note 1:

2:

[X]

Tape and Reel 
   Option

   -



.

Trademarks

Note the following details of the code protection feature on Microchip devices:

Microchip received ISO/TS-16949:2009 certification for its worldwide 
headquarters, design and wafer fabrication facilities in Chandler and 
Tempe, Arizona; Gresham, Oregon and design centers in California 
and India. The Company’s quality system processes and procedures 
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip’s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.
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