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PIC16F818/819

2222 OPTION_REG Register Note:  To achieve a 1:1 prescaler assignment for
The OPTION_REG register is a readable and writable the TMRO register, assign the prescaler to
register that contains various control bits to configure the Watchdog Timer.

the TMRO prescaler/WDT postscaler (single assign-
able register known also as the prescaler), the external
INT interrupt, TMRO and the weak pull-ups on PORTB.

REGISTER 2-2: OPTION_REG: OPTION REGISTER (ADDRESS 81h, 181h)

RW-1  RW-1  RMW-1  RW-1  RW-1 RW-1 RW1  RMW-1
RBPU | INTEDG | ToCS | TOSE | PsA | ps2 | psi PSO
bit 7 bit 0
bit7 ~ RBPU: PORTB Pull-up Enable bit

1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values

bit 6 INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of RBO/INT pin

0 = Interrupt on falling edge of RBO/INT pin
bit 5 TOCS: TMRO Clock Source Select bit

1 = Transition on TOCKI pin

0 = Internal instruction cycle clock (CLKO)
bit 4 TOSE: TMRO Source Edge Select bit

1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin

bit 3 PSA: Prescaler Assignment bit

1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module

bit 2-0 PS2:PS0: Prescaler Rate Select bits
Bit Value TMRO Rate WDT Rate

000 1:2 1:1

001 1:4 1:2

010 1:8 1:4

011 1:16 1:8

100 1:32 1:16

101 1:64 1:32

110 1:128 1:64

111 1:256 1:128
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
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2.2.2.8

PCON Register

Note:

Interrupt flag bits get set when an interrupt
condition occurs regardless of the state of
its corresponding enable bit or the Global
Interrupt Enable bit, GIE (INTCON<7>).
User software should ensure the appropri-
ate interrupt flag bits are clear prior to
enabling an interrupt.

Note:

BOR is unknown on Power-on Reset. It
must then be set by the user and checked
on subsequent Resets to see if BOR is
clear, indicating a brown-out has occurred.
The BOR status bit is a ‘don’t care’ and is
not necessarily predictable if the brown-
out circuit is disabled (by clearing the
BOREN bit in the Configuration word).

The Power Control (PCON) register contains a flag bit
to allow differentiation between a Power-on Reset
(POR), a Brown-out Reset, an external MCLR Reset

and WDT Reset.

REGISTER 2-8: PCON: POWER CONTROL REGISTER (ADDRESS 8Eh)
uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 R/W-0 R/W-x
— [ - [ - [ - T - T - [ror] s
bit 7 bit 0
bit 7-2 Unimplemented: Read as ‘0’
bit 1 POR: Power-on Reset Status bit
1 = No Power-on Reset occurred
0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)
bit 0 BOR: Brown-out Reset Status bit

1 = No Brown-out Reset occurred

0 = A Brown-out Reset occurred (must be set in software after a Brown-out Reset occurs)

Legend:
R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bit is unknown
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PIC16F818/819

3.5 Reading Flash Program Memory

To read a program memory location, the user must
write two bytes of the address to the EEADR and
EEADRH registers, set the EEPGD control bit
(EECON1<7>) and then set control bit, RD
(EECON1<0>). Once the read control bit is set, the
program memory Flash controller will use the second
instruction cycle to read the data. This causes the
second instruction immediately following the
“BSF EECON1, RD”instruction to be ignored. The data
is available in the very next cycle in the EEDATA and
EEDATH registers; therefore, it can be read as two
bytes in the following instructions. EEDATA and
EEDATH registers will hold this value until another read
or until it is written to by the user (during a write
operation).

EXAMPLE 3-3: FLASH PROGRAM READ
BANKSEL EEADRH ; Select Bank of EEADRH
MOVF ADDRH, W ;

MOVWF EEADRH ; MS Byte of Program

; Address to read
MOVF ADDRL, W ;

MOVWF EEADR ; LS Byte of Program

; Address to read
BANKSEL EECON1 ; Select Bank of EECON1
BSF EECON1, EEPGD; Point to PROGRAM

; memory
BSF EECON1, RD ; EE Read
NOP ; Any instructions

; here are ignored as
NOP ; program memory is

; read in second cycle
; after BSF EECON1,RD

BANKSEL EEDATA ; Select Bank of EEDATA
MOVF EEDATA, W ; DATAL = EEDATA

MOVWF DATAL ;

MOVF EEDATH, W ; DATAH = EEDATH

MOVWF DATAH H

3.6 Erasing Flash Program Memory

The minimum erase block is 32 words. Only through
the use of an external programmer, or through ICSP
control, can larger blocks of program memory be bulk
erased. Word erase in the Flash array is not supported.

When initiating an erase sequence from the micro-
controller itself, a block of 32 words of program memory
is erased. The Most Significant 11 bits of the
EEADRH:EEADR point to the block being erased.
EEADR< 4:0> are ignored.

The EECON1 register commands the erase operation.
The EEPGD bit must be set to point to the Flash
program memory. The WREN bit must be set to enable
write operations. The FREE bit is set to select an erase
operation.

For protection, the write initiate sequence for EECON2
must be used.

After the “BSF EECON1, WR” instruction, the processor
requires two cycles to set up the erase operation. The
user must place two NOP instructions after the WR bit is
set. The processor will halt internal operations for the
typical 2 ms, only during the cycle in which the erase
takes place. This is not Sleep mode, as the clocks and
peripherals will continue to run. After the erase cycle,
the processor will resume operation with the third
instruction after the EECONL1 write instruction.

3.6.1 FLASH PROGRAM MEMORY
ERASE SEQUENCE

The sequence of events for erasing a block of internal
program memory location is:

1. Load EEADRH:EEADR with address of row
being erased.

2. Set EEPGD bit to point to program memory; set
WREN bit to enable writes and set FREE bit to
enable the erase.

Disable interrupts.
Write 55h to EECONZ2.
Write AAh to EECON2.

Set the WR bit. This will begin the row erase
cycle.

7. The CPU will stall for duration of the erase.

S
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3.7

Writing to Flash Program Memory

Flash program memory may only be written to if the
destination address is in a segment of memory that is
not write-protected, as defined in bits WRT1:WRTO of
the device Configuration Word (Register 12-1). Flash
program memory must be written in four-word blocks.
A block consists of four words with sequential
addresses, with a lower boundary defined by an
address, where EEADR<1:0> = 00. At the same time,
all block writes to program memory are done as write-
only operations. The program memory must first be
erased. The write operation is edge-aligned and cannot
occur across boundaries.

To write to the program memory, the data must first be
loaded into the buffer registers. There are four 14-bit
buffer registers and they are addressed by the low
2 bits of EEADR.

The following sequence of events illustrate how to
perform a write to program memory:

Set the EEPGD and WREN bits in the EECON1
register

Clear the FREE bit in EECONL1

Write address to EEADRH:EEADR

Write data to EEDATH:EEDATA

Write 55 to EECON2

Write AA to EECON2

Set WR bitin EECON 1

The user must follow the same specific sequence to
initiate the write for each word in the program block by
writing each program word in sequence (00, 01, 10,
11).

There are 4 buffer register words and all four locations
MUST be written to with correct data.

After the “BSF EECON1, WR” instruction, if
EEADR # xxxxxx11, then a short write will occur.
This short write-only transfers the data to the buffer
register. The WR bit will be cleared in hardware after
one cycle.

After the “BSF EECON1, WR” instruction, if
EEADR = xxxxxx11, then a long write will occur. This
will  simultaneously transfer the data from
EEDATH:EEDATA to the buffer registers and begin the
write of all four words. The processor will execute the
next instruction and then ignore the subsequent
instruction. The user should place NOP instructions into
the second words. The processor will then halt internal
operations for typically 2 msec in which the write takes
place. This is not a Sleep mode, as the clocks and
peripherals will continue to run. After the write cycle,
the processor will resume operation with the 3rd
instruction after the EECONL1 write instruction.

After each long write, the 4 buffer registers will be reset
to 3FFF.

FIGURE 3-1: BLOCK WRITES TO FLASH PROGRAM MEMORY
7 5 07 0
EEDATH EEDATA
All buffers are
i\S k transferred
N\ ) to Flash'
First word of block M 232%2%3%
to be written is written

EEADR<1:0> =01

EEADR<1:0> =00

EEADR<1:0>=10

EEADR<1:0>=11

Buffer Register |

| Buffer Register |

‘ Buffer Register | Buffer Register ‘

}

<
| !

Program Memory
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FIGURE 5-8: BLOCK DIAGRAM OF RBO PIN
@ VDD
RBPU Weak
A:)O—‘ P Pull-up
Data Bus Data Latch
WR b Q
/O pin®

PORTB cK p

TRIS Latch
WR P Q

TTL
TRISB oty
CK BL?ffer
RD TRISB
]
Q D
RD PORTBT™
EN
To INTO or CCP \l
RD PORTB

Note 1: 1/O pins have diode protection to VDD and Vss.
2: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit.
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FIGURE 5-12: BLOCK DIAGRAM OF RB4 PIN
Port/SSPEN
SCK/SCL )
0
[ VDD
RBPU® I
Weak
P Pull-up
VDD
SCL Drive ¢{>q
— P
Data Bus Data Latch
D Q '_&
\IQIORRTB cK — [N 1/0 pin®
TRIS Latch
D Q Vss
WR
TRISB CK\_
1 TTL
Input
RD TRISB BLFJ)ffeS7
Latch
pd! Q D
RD PORTB EN Q1
Set RBIF
From other [\L Q D
RB7:RB4 pins RD PORTB
EN @ Q3
SCK \
scL®

\

Note 1: 1/O pins have diode protection to VDD and Vss.
2: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit.
3: The SCL Schmitt Trigger conforms to the [2c™ specification.
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EXAMPLE 7-3: IMPLEMENTING A REAL-TIME CLOCK USING A TIMER1 INTERRUPT SERVICE
RTCinit BANKSEL TMR1H
MOVLW 0x80 ; Preload TMR1 register pair
MOVWF TMR1H ; for 1 second overflow
CLRF TMR1L
MOVLW b’00001111" ; Configure for external clock,
MOVWF T1CON ; Asynchronous operation, external oscillator
CLRF secs ; Initialize timekeeping registers
CLRF mins
MOVLW .12
MOVWF hours
BANKSEL PIE1
BSF PIE1, TMR1IE ; Enable Timerl interrupt
RETURN
RTCisr BANKSEL TMR1H
BSF TMR1H, 7 ; Preload for 1 sec overflow
BCF PIR1, TMR1IF ; Clear interrupt flag
INCF secs, F ; Increment seconds
MOVF secs, w
SUBLW .60
BTFSS STATUS, Z ; 60 seconds elapsed?
RETURN ; No, done
CLRF seconds ; Clear seconds
INCF mins, f ; Increment minutes
MOVF mins, w
SUBLW .60
BTFSS STATUS, Z ; 60 seconds elapsed?
RETURN ; No, done
CLRF mins ; Clear minutes
INCF hours, £ ; Increment hours
MOVF hours, w
SUBLW .24
BTFSS STATUS, Z ; 24 hours elapsed?
RETURN ; No, done
CLRF hours ; Clear hours
RETURN ; Done
TABLE 7-2:  REGISTERS ASSOCIATED WITH TIMER1 AS A TIMER/COUNTER
. . . . . . . . Value on Value on
Address | Name | Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 all other
POR, BOR
Resets
0Bh,8Bh, [INTCON| GIE | PEIE | TMROIE INTE RBIE TMROIF INTF RBIF 0000 000x|0000 000u
10Bh,18Bh
0Ch PIR1 — ADIF — — SSPIF CCP1IF | TMR2IF | TMR1IF |-0-- 0000|-0-- 0000
8Ch PIE1 — ADIE — — SSPIE CCP1IE | TMR2IE | TMR1IE |-0-- 0000|-0-- 0000
OEh TMRI1L [Holding Register for the Least Significant Byte of the 16-bit TMR1 Register XXXX XXXX|uuuu uuuu
OFh TMR1H |Holding Register for the Most Significant Byte of the 16-bit TMR1 Register XXXX XXXX|uuuu uuuu
10h Ticon | — | — |rickpsi|TicKPS0|T10SCEN|TISYNC | TMR1CS| TMRION| --00 0000]--uu wuuu
Legend: x =unknown, u = unchanged, - = unimplemented, read as ‘0’. Shaded cells are not used by the Timerl module.
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REGISTER 8-1: T2CON: TIMER2 CONTROL REGISTER (ADDRESS 12h)
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
‘ — | TOUTPS3 | TOUTPS2 | TOUTPS1 ‘ TOUTPSO ‘ TMR20ON ‘ T2CKPS1 | T2CKPSO
bit 7 bit 0
bit 7 Unimplemented: Read as ‘0’
bit 6-3 TOUTPS3:TOUTPSO: Timer2 Output Postscale Select bits
0000 =1:1 Postscale
0001 =1:2 Postscale
0010 =1:3 Postscale
1111 =1:16 Postscale
bit 2 TMR20ON: Timer2 On bit
1= Timer2is on
0 = Timer2 is off
bit 1-0 T2CKPS1:T2CKPSO0: Timer2 Clock Prescale Select bits
00 = Prescaleris 1
01 = Prescaleris 4
1x = Prescaler is 16
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared X = Bit is unknown
TABLE 8-1: REGISTERS ASSOCIATED WITH TIMER2 AS A TIMER/COUNTER
value on Value on
Address Name | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 all other
POR, BOR
Resets
0Bh, 8Bh, |INTCON| GIE PEIE TMROIE INTE RBIE | TMROIF | INTF RBIF {0000 000x|0000 000u
10Bh, 18Bh
0Ch PIR1 — ADIF — — SSPIF | CCP1IF | TMR2IF | TMR1IF |-0-- 0000[-0-- 0000
8Ch PIEL — ADIE — — SSPIE | CCP1IE | TMR2IE | TMR1IE [-0-- 0000|-0-- 0000
11h TMR2 |Timer2 Module Register 0000 0000|0000 0000
12h T2CON | — |TOUTPS3|TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1|T2CKPS0|-000 0000|-000 0000
92h PR2 Timer2 Period Register 1111 1111{1111 1111
Legend: x =unknown, u = unchanged, - = unimplemented, read as ‘0’. Shaded cells are not used by the Timer2 module.
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11.4 A/D Conversions

Clearing the GO/DONE bit during a conversion will
abort the current conversion. The A/D Result register
pair will NOT be updated with the partially completed
A/D conversion sample. That is, the ADRESH:ADRESL
registers will continue to contain the value of the last
completed conversion (or the last value written to the
ADRESH:ADRESL registers). After the A/D conversion
is aborted, a 2-TAD wait is required before the next
acquisition is started. After this 2-TAD wait, acquisition
on the selected channel is automatically started. The
GO/DONE bit can then be set to start the conversion.

In Figure 11-3, after the GO bit is set, the first time
segment has a minimum of Tcy and a maximum of TAD.

1141 A/D RESULT REGISTERS

The ADRESH:ADRESL register pair is the location
where the 10-bit A/D result is loaded at the completion
of the A/D conversion. This register pair is 16 bits wide.
The A/D module gives the flexibility to left or right justify
the 10-bit result in the 16-bit result register. The A/D
Format Select bit (ADFM) controls this justification.
Figure 11-4 shows the operation of the A/D result
justification. The extra bits are loaded with ‘0’'s. When
an A/D result will not overwrite these locations (A/D
disable), these registers may be used as two general
purpose 8-bit registers.

Note:  The GO/DONE bit should NOT be set in
the same instruction that turns on the A/D.
FIGURE 11-3: A/D CONVERSION Tap CYCLES
Tcy to TAD, TAD1 | TAD2 | TAD3 | TaD4  TAD5 K TAD6  TAD7  TaDp8  Tap9 TAD10 TAD11
T b9 b8 b7 b6 b5 b4 b3 b2 bl b
Conversion starts
Holding Capacitor is disconnected from analog input (typically 100 ns)
Set GO bit ADRES is loaded,

GO bit is cleared,

ADIF bit is set,

Holding Capacitor is connected to analog input

FIGURE 11-4: A/D RESULT JUSTIFICATION
10-bit Result
ADFM =1 ADFM = 0
. AL ( AL
7 2107 0 7 0765 0
0000 00 . 0000 00
" ~ ’ ~ * ~ ’
ADRESH ADRESL ADRESH ADRESL
~ ~ = ~" ~
10-bit Result 10-bit Result
Right Justified Left Justified
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REGISTER 12-1: CONFIGURATION WORD (ADDRESS 2007h)(l)
R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1R/P-1 R/P-1 R/P-1 R/P1 R/P-1 R/P-1 R/P-1 R/P-1

| cp |ccpmx|pEBUG| WRT1 | WRTO | CPD | LVP |BOREN|MCLRE | FOSC2 |[PWRTEN| WDTEN | Fosci |Fosco|
bit 13 bit 0

bit 13 CP: Flash Program Memory Code Protection bit
1 = Code protection off
0 = All memory locations code-protected
bit 12 CCPMX: CCP1 Pin Selection bit
1 = CCP1 function on RB2
0 = CCP1 function on RB3
bit 11 DEBUG: In-Circuit Debugger Mode bit
1 = In-Circuit Debugger disabled, RB6 and RB7 are general purpose /O pins
0 = In-Circuit Debugger enabled, RB6 and RB7 are dedicated to the debugger
bit 10-9 WRT1:WRTO: Flash Program Memory Write Enable bits
For PIC16F818:
11 = Write protection off
10 = 000h to 01FF write-protected, 0200 to 03FF may be modified by EECON control
01 = 000h to 03FF write-protected
For PIC16F819:
11 = Write protection off
10 = 0000h to 01FFh write-protected, 0200h to 07FFh may be modified by EECON control
01 = 0000h to 03FFh write-protected, 0400h to 07FFh may be modified by EECON control
00 = 0000h to 05FFh write-protected, 0600h to 07FFh may be modified by EECON control
bit 8 CPD: Data EE Memory Code Protection bit
1 = Code protection off
0 = Data EE memory locations code-protected
bit 7 LVP: Low-Voltage Programming Enable bit
1 = RB3/PGM pin has PGM function, Low-Voltage Programming enabled
0 = RB3/PGM pin has digital 1/0 function, HV on MCLR must be used for programming
bit 6 BOREN: Brown-out Reset Enable bit
1 = BOR enabled
0 = BOR disabled
bit 5 MCLRE: RA5/MCLR/VPP Pin Function Select bit
1 = RA5/MCLR/VPP pin function is MCLR
0 = RA5/MCLR/VPP pin function is digital I/O, MCLR internally tied to VDD

bit 3 PWRTEN: Power-up Timer Enable bit
1 = PWRT disabled
0 = PWRT enabled

bit 2 WDTEN: Watchdog Timer Enable bit
1 =WDT enabled
0 = WDT disabled
bit 4, 1-0 FOSC2:FOSCO: Oscillator Selection bits
111 = EXTRC oscillator; CLKO function on RA6/0OSC2/CLKO pin
110 = EXTRC oscillator; port I/O function on RA6/0OSC2/CLKO pin
101 = INTRC oscillator; CLKO function on RA6/0OSC2/CLKO pin and port I/O function on
RA7/0SC1/CLKI pin
100 = INTRC oscillator; port I/O function on both RA6/OSC2/CLKO pin and RA7/OSC1/CLKI pin
011 = EXTCLK; port I/O function on RA6/OSC2/CLKO pin
010 = HS oscillator
001 = XT oscillator
000 = LP oscillator

Note 1: The erased (unprogrammed) value of the Configuration Word is 3FFFh.

Legend:
R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘1’
-n = Value when device is unprogrammed u = Unchanged from programmed state

DS39598F-page 90 © 2001-2013 Microchip Technology Inc.



PIC16F818/819

15.2 DC Characteristics: Power-Down and Supply Current
PIC16F818/819 (Industrial, Extended)
PIC16LF818/819 (Industrial) (Continued)
PIC16LF818/819 Standard Operating Conditions (unless otherwise stated)
(Industrial) Operating temperature -40°C < TA < +85°C for industrial
PIC16F818/819 Standa_rd Operating Conditions Sunless other°W|se _stated)_
(Industrial, Extended) Operating temperature -40°C < TA < +85°C for industrial
' -40°C < TA < +125°C for extended
Pa’\:gm Device Typ Max | Units Conditions
Supply Current (Ipp)23)
PIC16LF818/819| 8 20 pA -40°C
15 pA +25°C VDD = 2.0V
15 pA +85°C
PIC16LF818/819| 16 30 pA -40°C
14 | 25 | uaA +25°C VDD = 3.0V Fosc = 31.25 kHz
" (RC_RUN mode,
14 25 HA +85°C Internal RC Oscillator)
All devices| 32 40 pA -40°C
29 35 pA +25°C
VDD = 5.0V
29 35 pA +85°C
Extended devices| 35 45 pA +125°C
PIC16LF818/819| 132 160 pA -40°C
126 155 pA +25°C VDD = 2.0V
126 155 pA +85°C
PIC16LF818/819| 260 310 pA -40°C
230 | 300 | uA +25°C VDD = 3.0V Fosc = 1 MHz
" (RC_RUN mode,
230 | 300 A +85°C Internal RC Oscillator)
All devices| 560 690 pA -40°C
500 650 pA +25°C
VDD = 5.0V
500 650 pA +85°C
Extended devices| 570 710 pA +125°C
PIC16LF818/819| 310 420 pA -40°C
300 410 pA +25°C VDD = 2.0V
300 410 pA +85°C
PIC16LF818/819| 550 650 pA -40°C
530 | 620 | pA +25°C VDD = 3.0V FosC =4 MHz
" (RC_RUN mode,
530 | 620 | pA +85°C Internal RC Oscillator)
All devices| 1.2 15 mA -40°C
11 14 mA +25°C
VDD = 5.0V
11 14 mA +85°C
Extended devices| 1.3 1.6 mA +125°C

Legend: Shading of rows is to assist in readability of the table.

Note 1: The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured with
the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD or Vss and all features that add delta
current disabled (such as WDT, Timer1 Oscillator, BOR, etc.).

2:  The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as I/O pin loading
and switching rate, oscillator type and circuit, internal code execution pattern and temperature, also have an impact on
the current consumption.

The test conditions for all IDD measurements in active operation mode are:
OSC1 = external square wave, from rail-to-rail; all /O pins tri-stated, pulled to VDD;
MCLR = VbD; WDT enabled/disabled as specified.
3:  For RC oscillator configurations, current through REXT is not included. The current through the resistor can be estimated

by the formula Ir = VDD/2REXT (mA) with REXT in kQ.
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15.3

DC Characteristics: Internal RC Accuracy

PIC16F818/819, PIC16F818/819 TSL (Industrial, Extended)
PIC16LF818/819, PIC16LF818/819 TSL (Industrial)

PIC16LF818/819(
PIC16LF818/819 TSL®
(Industrial)

Standard Operating Conditions (unless otherwise stated)
-40°C < TA < +85°C for industrial

Operating temperature

PIC16F818/819()
PIC16F818/819 TSL®
(Industrial, Extended)

Standard Operating Conditions (unless otherwise stated)
-40°C < TA < +85°C for industrial
-40°C < TA < +125°C for extended

Operating temperature

Pzroam Device Min Typ Max Units Conditions
INTOSC Accuracy @ Freq = 8 MHz, 4 MHz, 2 MHz, 1 MHz, 500 kHz, 250 kHz, 125 kHz(®
PIC16LF818/819 -5 +1 5 % +25°C
-25 — 25 % -10°C to +85°C VDD = 2.7-3.3V
-30 — 30 % -40°C to +85°C
PIC16F818/819) 5 +1 5 % +25°C
-25 — 25 % -10°C to +85°C
-30 — 30 % -40°C to +85°C VD = 4555V
-35 — 5 % -40°C to +125°C
PIC16LF818/819 TSL -2 +1 % +25°C
-5 — % -10°C to +85°C VDD = 2.7-3.3V
-10 — 10 % -40°C to +85°C
PIC16F818/819 TSLO) 2 +1 % +25°C
-5 — % -10°C to +85°C
-10 — 10 % -40°C to +85°C VoD = 4555V
-15 — 15 % -40°C to +125°C
INTRC Accuracy @ Freq = 31 kHz®
PIC16LF818/819 26.562 — 35.938 kHz -40°C to +85°C VDD = 2.7-3.3V
PIC16F818/819¥| 26.562 — 35.938 kHz -40°C to +85°C VDD = 4.5-5.5V
PIC16LF818/819 TSL| 26.562 — 35.938 kHz -40°C to +85°C VDD = 2.7-3.3V
PIC16F818/819 TSLO)| 26.562 — 35.938 kHz -40°C to +85°C VDD = 4.5-5.5V
Legend: Shading of rows is to assist in readability of the table.
Note 1: Frequency calibrated at 25°C. OSCTUNE register can be used to compensate for temperature drift.

2: INTRC frequency after calibration.
3:  The only specification difference between a non-TSL device and a TSL device is the internal RC oscillator specifications

listed above. All other specifications are maintained.

4:  Example part number for the specifications listed above: PIC16F818-I/SS (PIC16F818 device, Industrial temperature,

SSOP package).

5:  Example part number for the specifications listed above: PIC16F818-1/SSTSL (PIC16F818 device, Industrial
temperature, SSOP package).
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15.4 DC Characteristics:

PIC16LF818/819 (Industrial)

PIC16F818/819 (Industrial, Extended)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
-40°C < Ta < +85°C for industrial
-40°C < TA < +125°C for extended
Operating voltage VDD range as described in Section 15.1 “DC
Characteristics: Supply Voltage”.

Operating temperature

PaNr;\m Sym Characteristic Min Typt| Max |Units Conditions
ViL Input Low Voltage
1/O ports:
D030 with TTL buffer Vss — |0.15VbD| V |For entire VDD range
DO30A Vss — 0.8V V 4.5V <VDD <5.5V
D031 with Schmitt Trigger buffer Vss — |0.2VDD| V
D032 MCLR, OSCL1 (in RC mode) Vss — |0.2VvbD| V |(Note1l)
D033 OSCL1 (in XT and LP mode) Vss — 0.3V \
OSCL1 (in HS mode) Vss — |03VDD| V
Ports RB1 and RB4:
D034 with Schmitt Trigger buffer Vss — [0.3VDD| V |[Forentire VDD range
VIH Input High Voltage
1/0O ports:
D040 with TTL buffer 2.0 — VDD V |45V <VDD<5.5V
DO040A 0.25VoD +0.8V| — VDD V |For entire VDD range
D041 with Schmitt Trigger buffer 0.8 VbD — VDD V  |For entire VDD range
D042 MCLR 0.8 VbD — VDD \%
DO042A OSCL1 (in XT and LP mode) 1.6V — VDD V
OSCL1 (in HS mode) 0.7 Vbb — VDD V
D043 OSCL1 (in RC mode) 0.9 VbD — VDD V |[(Note 1)
Ports RB1 and RB4:
D044 with Schmitt Trigger buffer 0.7 VbbD — VDD V |For entire VDD range
D070 |IPURB |PORTB Weak Pull-up Current 50 250 400 pA VDD =5V, VPIN = Vss
I Input Leakage Current (Notes 2, 3)
D060 1/O ports — — +1 pA |Vss < VPIN < VDD, pin at
high-impedance
D061 MCLR — — +5 pA |Vss < VPIN < VDD
D063 0OsC1 — — +5 pA |Vss < VPIN VDD, XT, HS
and LP oscillator
configuration
T Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
Note 1: In RC oscillator configuration, the OSC1/CLKI pin is a Schmitt Trigger input. It is not recommended that the
PIC16F818/819 be driven with external clock in RC mode.
2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels
represent normal operating conditions. Higher leakage current may be measured at different input voltages.
3:  Negative current is defined as current sourced by the pin.
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16.0 DC AND AC CHARACTERISTICS GRAPHS AND TABLES

Note:

The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore, outside the warranted range.

“Typical” represents the mean of the distribution at 25°C. “Maximum” or “minimum?” represents (mean + 3c) or (mean — 3c)

respectively, where c is a standard deviation, over the whole temperature range.

FIGURE 16-1:

TYPICAL Ipp vs. Fosc OVER VDD (HS MODE)
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FIGURE 16-2: MAXIMUM Ipbb vs. Fosc OVER Vbbb (HS MODE)
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FIGURE 16-3: TYPICAL IpD vs. Fosc OVER VDD (XT MODE)
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FIGURE 16-4: MAXIMUM Ipb vs. Fosc OVER VDD (XT MODE)
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FIGURE 16-19: TYPICAL, MINIMUM AND MAXIMUM VoL vs. loL (VDD = 5V, -40°C TO +125°C)
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FIGURE 16-20: TYPICAL, MINIMUM AND MAXIMUM VoL vs. loL (Vbb = 3V, -40°C TO +125°C)
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APPENDIX A: REVISION HISTORY

Revision A (May 2002)

Original version of this data sheet.

Revision B (August 2002)

Added INTRC section. PWRT and BOR are indepen-
dent of each other. Revised program memory text and
code routine. Added QFN package. Modified PORTB
diagrams.

Revision C (November 2002)

Added various new feature descriptions. Added inter-
nal RC oscillator specifications. Added low-power
Timer1 specifications and RTC application example.

APPENDIX B: DEVICE DIFFERENCES

Revision D (November 2003)

Updated IRCF bit modification information and changed
the INTOSC stabilization delay from 1 ms to 4 ms in
Section 4.0 “Oscillator Configurations”. Updated
Section 12.17 “In-Circuit Serial Programming” to
clarify LVP programming. In Section 15.0 “Electrical
Characteristics”, the DC Characteristics (Section 15.2
and Section 15.3) have been updated to include the
Typ, Min and Max values and Table 15-1 “External
Clock Timing Requirements” has been updated.

Revision E (September 2004)

This revision includes the DC and AC Characteristics
Graphs and Tables. The Electrical Specifications in
Section 16.0 “DC and AC Characteristics Graphs
and Tables” have been updated and there have been
minor corrections to the data sheet text.

Revision F (November 2011)

This revision updated Section 17.0 “Packaging Infor-
mation”.

The differences between the devices in this data sheet are listed in Table B-1.

TABLE B-1: DIFFERENCES BETWEEN THE PIC16F818 AND PIC16F819

Features PIC16F818 PIC16F819
Flash Program Memory (14-bit words) 1K 2K
Data Memory (bytes) 128 256
EEPROM Data Memory (bytes) 128 256
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PIC16F818/819 PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. X XX XXX
'|' —|— —l— Examples:
Device Temperature Package Pattern a) PIC16LF818-I/P = Industrial temp., PDIP
Range package, Extended VDD limits.
b)  PIC16F818-1/SO = Industrial temp., SOIC
package, normal VDD limits.
Device PIC16F818: Standard VDD range

PIC16F818T: (Tape and Reel)
PIC16LF818: Extended VDD range

0°C to +70°C
-40°C to +85°C (Industrial)

Temperature Range -

E -40°C to +125°C (Extended)
Package P = PDIP
SO = SoOIC
SS = SSOP
ML = QFN Note 1. F = CMOS Flash
LF = Low-Power CMOS Flash
2: T = intape and reel — SOIC, SSOP

Pattern QTP, SQTP, ROM Code (factory specified) or ' packages only.
Special Requirements. Blank for OTP and
Windowed devices.
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