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FIGURE 1-1: PIC16F818/819 BLOCK DIAGRAM
13 Data Bus 8 PORTA
<+ [Program Courer < 3~ RAIAND
Flash JL +— RA1/AN1
Program RA2/AN2/VREF-
Memory RAM i RA3/AN3/VREF+
1K/2K X 14 8-Level Stack File [ RA4/AN4/TOCKI
(13-bit) Registers RA5/MCLR/VpP
128/256 x 8 <+ RA6/0SC2/CLKO
Program 14 -~ RA7/0SC1/CLKI
Bus
PORTB
Instruction reg
H Direct Addr 7

RBO/INT
RB1/SDI/SDA
RB2/SDO/CCP1
RB3/CCP1/PGM
RB4/SCK/SCL
+—{X| RB7/T1OSIPGD

RB5/SS
RB6/T10SO/T1CKI/PGC
8
Power-up
Timer
Instruction Oscillator
Decode & [—>1 | Start-up Timer
ALU
Control
Power-on
Reset 8
Timing — Watchdog
% Generation Timer
RA7/0SC1/CLKI Brown-out
RA6/0SC2/CLKO Reset
MCLR VDD, Vss
. . . Data EE
Timer0 Timerl Timer2 128/256 Bytes

F i i i
; U b

10-bit, 5-channel Synchronous
A/D Serial Port

CCP1

Note 1: Higher order bits are from the Status register.
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FIGURE 2-4: PIC16F819 REGISTER FILE MAP
File File File File
Address Address Address Address
Indirect addr.(*)| 00h Indirect addr.(*)| 80h Indirect addr.(*)| 100h Indirect addr.(*)| 180h
TMRO O1h OPTION REG| 81h TMRO 101h OPTION_REG| 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
07h 87h 107h 187h
08h 88h 108h 188h
09h 89h 109h 189h
PCLATH OAh PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 8Ch EEDATA 10Ch EECON1 18Ch
PIR2 oDh PIE2 8Dh EEADR 10Dh EECON2 | 18Dh
TMRI1L OEh PCON 8Eh EEDATH | 10Eh Reserved® | 18Eh
TMR1H OFh OSCCON | gFh EEADRH | 10Fh Reserved® | 18Fh
T1CON 10h OSCTUNE 90h 110h 190h
TMR2 11h 91h
T2CON 12h PR2 92h
SSPBUF 13h SSPADD 93h
SSPCON 14h SSPSTAT 94h
CCPRI1L 15h 95h
CCPR1H 16h 96h
CCP1CON 17h 97h
18h 98h
19h 99h
1Ah 9Ah
1Bh 9Bh
1Ch 9Ch
1Dh 9Dh
ADRESH | 1Eh ADRESL 9Eh
ADCONO | 1Fh ADCON1 | 9Fh 11Fh 19Fh
20h ACh 120h 1A0h
General General
General Purpose Purpose
Purpose Register Register Accesses
Register 80 Bytes 80 Bytes 20h-7Eh
96 Bytes
EFh 16Fh
Accesses FOh Accesses 170h
7Fh 70n-7Fh | g 7Oh-7Fh | 47pn 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

[ Unimplemented data memory locations, read as ‘0.
* Not a physical register.

Note 1: These registers are reserved; maintain these registers clear.

DS39598F-page 12 © 2001-2013 Microchip Technology Inc.
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TABLE 2-1: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)
. . . . . . . . Value on |Detailson
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR page:
Bank 2
100h® |INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 23
101h TMRO Timer0 Module Register XXXX XXXX 53
102h®  |pCL Program Counter’s (PC) Least Significant Byte 0000 0000 23
103h® | STATUS IRP | RP1 | RPO TO PD z DC c 0001 1xxx 16
104h® |FSR Indirect Data Memory Address Pointer XXXX XXXX 23
105h — Unimplemented = —
106h PORTB PORTB Data Latch when written; PORTB pins when read XXXX XXXX 43
107h — Unimplemented = —
108h — Unimplemented = —
109h — Unimplemented = —
10Ah®2) | PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 23
10Bh® |INTCON GIE PEIE TMROIE INTE RBIE TMROIF INTF RBIF 0000 000x 18
10Ch EEDATA EEPROM/Flash Data Register Low Byte XXXX XXXX 25
10Dh EEADR EEPROM/Flash Address Register Low Byte XXXX XXXX 25
10Eh EEDATH — — EEPROM/Flash Data Register High Byte --XX XXXX 25
10Fh EEADRH — — — — — EEPROM/Flash Address Register ---- -XXX 25
High Byte
Bank 3
180h@® |INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 23
181h OPTION_REG RBPU | INTEDG | TOCS | TOSE | PSA | PS2 | PS1 | PSO 1111 1111 17,54
182h@® |pCL Program Counter’s (PC) Least Significant Byte 0000 0000 23
183n® | STATUS IRP | RP1 | RPO | TO | PD | z | DC | c 0001 1xxx | 16
184h®  |FSR Indirect Data Memory Address Pointer XXXX XXXX 23
185h — Unimplemented — —
186h TRISB PORTB Data Direction Register 1111 1111 43
187h — Unimplemented — —
188h — Unimplemented — —
189h — Unimplemented — —
18AhL2) | PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 23
18BhM | INTCON GIE PEIE TMROIE INTE RBIE TMROIF INTF RBIF 0000 000x 18
18Ch EECON1 EEPGD — — FREE WRERR WREN WR RD x--x x000 26
18Dh EECON2 EEPROM Control Register 2 (not a physical register) | ———o - 25
18Eh — Reserved; maintain clear 0000 0000 —
18Fh — Reserved; maintain clear 0000 0000 —
Legend: x =unknown, u = unchanged, g = value depends on condition, - = unimplemented, read as ‘0’, r = reserved.
Shaded locations are unimplemented, read as ‘0’.
Note 1:  These registers can be addressed from any bank.
2:  The upper byte of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8>, whose contents are
transferred to the upper byte of the program counter.
3: Pin 5 is an input only; the state of the TRISAS5 bit has no effect and will always read ‘1’.

© 2001-2013 Microchip Technology Inc.
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FIGURE 2-6: DIRECT/INDIRECT ADDRESSING
Direct Addressing Indirect Addressing
RP1:RPO 6 From Opcode 0 IRP 7 FSR Register 0
HlnEEEEEEE L LT TTTIT
. v J — v N v J
Bank Select Location Select Bank Select Location Select
w > </

» 00 01 10 11
00h 80h 100h 180h

A

Data
Memory®

7Fh FFh 17Fh 1FFh
Bank O Bank 1 Bank 2 Bank 3

Note 1: For register file map detail, see Figure 2-3 or Figure 2-4.
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EXAMPLE 3-4: ERASING A FLASH PROGRAM MEMORY ROW

BANKSEL EEADRH ; Select Bank of EEADRH

MOVF ADDRH, W ;

MOVWF EEADRH ; MS Byte of Program Address to Erase

MOVF ADDRL, W ;

MOVWF EEADR ; LS Byte of Program Address to Erase

ERASE ROW

BANKSEL EECON1 ; Select Bank of EECON1

BSF EECON1, EEPGD ; Point to PROGRAM memory

BSF EECON1, WREN ; Enable Write to memory

BSF EECON1, FREE ; Enable Row Erase operation

BCF INTCON, GIE ; Disable interrupts (if using)

MOVLW 55h i

MOVWF EECON2 ; Write 55h

MOVLW AAh ;

MOVWF EECON2 ; Write AAh

BSF EECON1, WR ; Start Erase (CPU stall)

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, FREE ; Disable Row Erase operation

BCF EECON1, WREN ; Disable writes

BSF INTCON, GIE ; Enable interrupts (if using)

© 2001-2013 Microchip Technology Inc. DS39598F-page 29
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452 OSCTUNE REGISTER

The internal oscillator’s output has been calibrated at the
factory but can be adjusted in the application. This is
done by writing to the OSCTUNE register (Register 4-1).
The tuning sensitivity is constant throughout the tuning
range. The OSCTUNE register has a tuning range of
+12.5%.

When the OSCTUNE register is modified, the INTOSC
and INTRC frequencies will begin shifting to the new fre-
guency. The INTRC clock will reach the new frequency
within 8 clock cycles (approximately 8 * 32 us = 256 ps);
the INTOSC clock will stabilize within 1 ms. Code execu-
tion continues during this shift. There is no indication that
the shift has occurred. Operation of features that depend
on the 31.25 kHz INTRC clock source frequency, such
as the WDT, Fail-Safe Clock Monitor and peripherals,
will also be affected by the change in frequency.

REGISTER 4-1:  OSCTUNE: OSCILLATOR TUNING REGISTER (ADDRESS 90h)
u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — TUN5S TUN4 | TUN3 | TUN2 | TUNL | TUNO
bit 7 bit 0
bit 7-6 Unimplemented: Read as ‘0’

bit 5-0 TUN<5:0>: Frequency Tuning bits

011111 = Maximum frequency
0l11110=

000001 =

000000 = Center frequency. Oscillator module is running at the calibrated frequency.

111111 =

100000 = Minimum frequency

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

DS39598F-page 36

© 2001-2013 Microchip Technology Inc.



PIC16F818/819

5.0 /O PORTS

Some pins for these I/O ports are multiplexed with an
alternate function for the peripheral features on the
device. In general, when a peripheral is enabled, that
pin may not be used as a general purpose /O pin.

Additional information on I/O ports may be found in the
“PIC® Mid-Range MCU Family Reference Manual”
(DS33023).

5.1 PORTA and the TRISA Register

PORTA is an 8-bit wide, bidirectional port. The corre-
sponding data direction register is TRISA. Setting a
TRISA bit (= 1) will make the corresponding PORTA
pin an input (i.e., put the corresponding output driver in
a high-impedance mode). Clearing a TRISA bit (= 0)
will make the corresponding PORTA pin an output (i.e.,
put the contents of the output latch on the selected pin).

On a Power-on Reset, the pins
PORTA<4:0> are configured as analog
inputs and read as ‘0’.

Note:

Reading the PORTA register reads the status of the

Pin RA4 is multiplexed with the Timer0 module clock
input and with an analog input to become the RA4/AN4/
TOCKI pin. The RA4/AN4/TOCKI pin is a Schmitt
Trigger input and full CMOS output driver.

Pin RA5 is multiplexed with the Master Clear module
input. The RA5/MCLR/VPP pin is a Schmitt Trigger input.

Pin RA6 is multiplexed with the oscillator module input
and external oscillator output. Pin RA7 is multiplexed
with the oscillator module input and external oscillator
input. Pin RA6/0OSC2/CLKO and pin RA7/OSC1/CLKI
are Schmitt Trigger inputs and full CMOS output drivers.

Pins RA<1:0> are multiplexed with analog inputs. Pins
RA<3:2> are multiplexed with analog inputs and VREF
inputs. Pins RA<3:0> have TTL inputs and full CMOS
output drivers.

EXAMPLE 5-1: INITIALIZING PORTA
BANKSEL PORTA ; select bank of PORTA
CLRF PORTA ; Initialize PORTA by

; clearing output
; data latches
BANKSEL ADCON1 ; Select Bank of ADCON1

. i, M . MOVLW 0x06 ; Configure all pins
pins, Wherea§ writing to it will ertg to the port Iatch. All MOVWF ADCON1 ; as digital inputs
write operations are read-modify-write operations. MOVL 0XFF . Value used to
Therefore, a write to a port implies that the port pins are . initialize data
read, this value is modified and then written to the port . direction
data latch. MOVWF  TRISA ; Set RA<7:0> as inputs
TABLE 5-1: PORTA FUNCTIONS

Name Bit# Buffer Function

RAO/ANO bit 0 TTL Input/output or analog input.

RA1/AN1 bit 1 TTL Input/output or analog input.

RA2/AN2/VREF- bit 2 TTL Input/output, analog input or VREF-.

RA3/AN3/VREF+ bit 3 TTL Input/output, analog input or VREF+.

RA4/AN4/TOCKI bit 4 ST Input/output, analog input or external clock input for TimerO.

RA5/MCLR/VPP bit 5 ST Input, Master Clear (Reset) or programming voltage input.

RAB6/OSC2/CLKO | hit6 ST Input/output, connects to crystal or resonator, oscillator output or 1/4 the

frequency of OSC1 and denotes the instruction cycle in RC mode.

RA7/0SC1/CLKI | bit7 | ST/ICMOS® | Input/output, connects to crystal or resonator or oscillator input.

Legend: TTL =TTL input, ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.
TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA

Address | Name | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 P\g‘;{“‘eB%”R O\if]';e;ensz's
05h PORTA RA7 RA6 RA5 RA4 | RA3 RA2 RAL RAO | xxx0 0000 | uuu0 0000
85h TRISA TRISA7 | TRISA6 | TRISA5®) | PORTA Data Direction Register 1111 1111 | 1111 1111
9Fh ADCON1 | ADFM |ADCS2 | — — |Pcre3|PcFG2 | PCFGL [ PCFGO | 00-- 0000 | 00-- 0000
Legend: x =unknown, u = unchanged, - = unimplemented locations read as ‘0’. Shaded cells are not used by PORTA.

Note 1: Pin5is an input only; the state of the TRISA5 bit has no effect and will always read ‘1'.

© 2001-2013 Microchip Technology Inc.
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FIGURE 5-7: BLOCK DIAGRAM OF RA7/0SC1/CLKI PIN
From OSC2
Oscillator
Circuit
e
—‘ VDD
(Fosc = 011)
Bata L %
us

D Q /DD RA7/0SC1/CLKI
WR —
PORTA| | ~~_ Q Dq b Vss

Data Latch

p
]

| =BDalC
TRISA CK™ 6

TRIS Latch Fosc = 10x

i Vss
‘
RD TRISA Schmitt Trigger
Input Buffer
| -

EN

:

RD PORTA

Note 1:

=

Fosc = 10x

1/0O pins have protection diodes to VDD and Vss.

DS39598F-page 42
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NOTES:
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7.2

Timer mode is selected by clearing the TMR1CS
(TLCON<1>) bit. In this mode, the input clock to the
timer is Fosc/4. The synchronize control bit, TLSYNC
(TLCON<2>), has no effect since the internal clock is
always in sync.

Timerl Operation in Timer Mode

7.3

Timerl may operate in Asynchronous or Synchronous
mode depending on the setting of the TMR1CS bit.

When Timerl is being incremented via an external
source, increments occur on arising edge. After Timerl
is enabled in Counter mode, the module must first have
a falling edge before the counter begins to increment.

Timerl Counter Operation

FIGURE 7-1:

TIMER1 INCREMENTING EDGE

7.4 Timerl Operation in Synchronized

Counter Mode

Counter mode is selected by setting bit TMR1CS. In
this mode, the timer increments on every rising edge of
clock input on pin RB7/T10SI/PGD when bit
T1OSCEN is set, or on pin RB6/T1OSO/T1CKI/PGC
when bit TLOSCEN is cleared.

If TLISYNC is cleared, then the external clock input is
synchronized with internal phase clocks. The synchro-
nization is done after the prescaler stage. The
prescaler stage is an asynchronous ripple counter.

In this configuration, during Sleep mode, Timerl will not
increment even if the external clock is present, since
the synchronization circuit is shut-off. The prescaler,
however, will continue to increment.

T1CKI
(Default High)

T1CKI

(Default Low)

Note: Arrows indicate counter increments.

FIGURE 7-2: TIMER1 BLOCK DIAGRAM
Set Flag bit
TMR1IF on
Overflow ol Synchronized
T™RI1 Clock Input
TMR1H | TMR1L .
1|-—
TMR1ON
........ on/Off T1SYNC
. T10sC |
>
' ' = Prescaler Synchronize
RB6/T10SO/T1CKI/PGC : - TIOSCEN  Fosc/a 11,2 4,8 _/_det -
IE \ | gna'ﬁle @ Internal 0 Iy I
* + Oscillator
' ' Clock /I/ 2 Q Clock
RB7/T1IOSI/PGD "~~~ """ T1CKPS1:T1CKPSO
TMRI1CS
Note 1: When the TLOSCEN bit is cleared, the inverter is turned off. This eliminates power drain.

DS39598F-page 58
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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.

DS39598F-page 62
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9.0 CAPTURE/COMPARE/PWM
(CCP) MODULE

The Capture/Compare/PWM (CCP) module contains a
16-bit register that can operate as a:

« 16-bit Capture register

» 16-bit Compare register

« PWM Master/Slave Duty Cycle register

Table 9-1 shows the timer resources of the CCP
module modes.

Capture/Compare/PWM Register 1 (CCPR1) is com-
prised of two 8-bit registers: CCPR1L (low byte) and
CCPR1H (high byte). The CCP1CON register controls
the operation of CCP1. The special event trigger is
generated by a compare match which will reset Timerl

and start an A/D conversion (if the A/D module is
enabled).

REGISTER 9-1:

The CCP module’s input/output pin (CCP1) can be
configured as RB2 or RB3. This selection is set in bit 12
(CCPMX) of the Configuration Word register.

Additional information on the CCP module is available
in the “PIC® Mid-Range MCU Family Reference Man-
ual” (DS33023) and in Application Note AN594, “Using
the CCP Module(s)” (DS00594).

TABLE 9-1: CCP MODE - TIMER
RESOURCE

CCP Mode Timer Resource

Capture Timerl
Compare Timerl

PWM Timer2

CCP1CON: CAPTURE/COMPARE/PWM CONTROL REGISTER 1 (ADDRESS 17h)

u-0 u-0 RW-0 RMW-0  R/W-0 RIW-0 R/W-0 RIW-0
— — CCP1X | CCP1Y | CCP1M3 | CCP1M2 | CCP1ML | CCPIMO |
bit 7 bit 0

bit 7-6 Unimplemented: Read as ‘0’

bit 5-4 CCP1X:CCP1Y: PWM Least Significant bits

Capture mode:
Unused.

Compare mode:
Unused.

PWM mode:

These bits are the two LSbs of the PWM duty cycle. The eight MSbs are found in CCPRxL.
bit 3-0 CCP1M3:CCP1MO0: CCP1 Mode Select bits

0000 = Capture/Compare/PWM disabled (resets CCP1 module)

0100 = Capture mode, every falling edge

0101 = Capture mode, every rising edge

0110 = Capture mode, every 4th rising edge

0111 = Capture mode, every 16th rising edge

1000 = Compare mode, set output on match (CCP1IF bit is set)

1001 = Compare mode, clear output on match (CCPL1IF bit is set)

1010 = Compare mode, generate software interrupt on match (CCP1IF bit is set, CCP1 pin is

unaffected)

1011 = Compare mode, trigger special event (CCP1IF bit is set, CCP1 pin is unaffected);
CCP1 resets TMR1 and starts an A/D conversion (if A/D module is enabled)

11xx = PWM mode

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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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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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
(Industrial, Extended)

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

Param
No.

Device Typ Max | Units Conditions
Supply Current (Ipp)@3

PIC16LF818/819| .950 13 mA -40°C
.930 1.2 mA +25°C VDD = 3.0V
.930 1.2 mA +85°C Fosc = 8 MHz

All devices| 1.8 3.0 mA -40°C (RC_RUN mode,

1.7 28 mA +25°C Internal RC Oscillator)
1.7 | 28 | mA +85°C VoD = 5.0V

Extended devices| 2.0 4.0 mA +125°C

Legend:
Note 1:

Shading of rows is to assist in readability of the table.
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, Timerl1 Oscillator, BOR, etc.).
The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as /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.
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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FIGURE 15-5: CLKO AND 1I/O TIMING
Q4 : Q1 i Q2 I Q3 i
L 110 . L L . :
CLKO - : : : ' /!
EEast g e et :
N P L -6 I
1/0 pin / // - / //
(Input) / /// Lo ] / O
D e 17— : — 15 ; ' !
(Olluothzjltr; Old Value e New Value
: 20, 21 : : :
Note: Refer to Figure 15-3 for load conditions.
TABLE 15-2: CLKO AND I/O TIMING REQUIREMENTS
Pi{j‘m Symbol Characteristic Min Typt Max Units | Conditions
10* TosH2ckL |OSC1 T to CLKO — 75 200 ns |(Note 1)
11* TosH2ckH |OSC1 Tto CLKO T — 75 200 ns |[(Note 1)
12* TckR CLKO Rise Time — 35 100 ns |(Note 1)
13+ TckF CLKO Fall Time — 35 100 ns |[(Note 1)
14* TckL2ioV  |CLKO { to Port Out Valid — — |05Tcy+20| ns [(Note1l)
15* TioV2ckH | Port In Valid before CLKO T Tosc + 200 — — ns |(Note 1)
16* TckH2i0l | Port In Hold after CLKO T 0 — — ns |(Note 1)
17* TosH2i0V |0SC1 T (Q1 cycle) to Port Out Valid — 100 255 ns
18* TosH2i0l  |OSC1 T (Q2 cycle) to Port PIC16F818/819 100 — — ns
19* TioV20sH |Port Input Valid to OSC1 T (I/O in setup time) 0 — — ns
20* TIOR Port Output Rise Time PIC16F818/819 — 10 40 ns
PIC16LF818/819 — — 145 ns
21* TIoF Port Output Fall Time PIC16F818/819 — 10 40 ns
PIC16LF818/819 — — 145 ns
221t |TiNP INT pin High or Low Time Tcy — — ns
23tt*  |TrBpP RB7:RB4 Change INT High or Low Time Tcy — — ns

*  These parameters are characterized but not tested.
t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.
Tt
Note 1:

These parameters are asynchronous events, not related to any internal clock edges.
Measurements are taken in RC mode, where CLKO output is 4 x Tosc.
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FIGURE 16-15: AlPD BOR vs. VDD, -40°C TO +125°C (SLEEP MODE,
BOR ENABLED AT 2.00V-2.16V)

1,000
Max (125°C) T
p—
Typ (25°C)
Device in
- -- —r—--——--
Indeterminant Sleep >
State
- -————=—=-- Devicein _ _ _ _ _ _ _ ____ -

- Reset
é 100
Q
=]

Note: Device current in Reset Max (125°C)

depends on oscillator mode,
frequency and circuit.

Typical: statistical mean @ 25°C Typ (25°C)

Maximum: mean + 3¢ (-40°C to +125°C)

Minimum: mean — 3c (-40°C to +125°C)

10 r r -
2.0 25 3.0 35 4.0 45 5.0 5.5

VoD (V)

FIGURE 16-16: IPD A/D, -40°C TO +125°C, SLEEP MODE, A/D ENABLED (NOT CONVERTING)

12
Typical: statistical mean @ 25°C
Maximum: mean + 3o (-40°C to +125°C)
10 | Minimum: mean — 3o (-40°C to +125°C)
Max
(-40°C to +125°C)
8
3
- 6
a
<
4
Max
(-40°C to +85°C)
2 3
Typ (+25°C)
0 - . " " " "
2.0 2.5 3.0 3.5 4.0 45 5.0 5.5

VoD (V)
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FIGURE 16-23: MINIMUM AND MAXIMUM VIN vs. VDD (I2C™ INPUT, -40°C TO +125°C)

35
VIH Max -~ “
Typical: statistical mean @ 25°C — -~
3.0 4 Maximum: mean + 3c (-40°C to +125°C) ~
Minimum: mean — 3c (-40°C to +125°C) _
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—
2.5 /
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\
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FIGURE 16-24: A/D NONLINEARITY vs. VREFH (VDD = VREFH, -40°C TO +125°C)
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18-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

e

oY

SILK
G <~ SCREEN
C
E | |« f
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits]  MIN [ NOM [ MAX

Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width X 0.60
Contact Pad Length Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2051A
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip
product. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our
documentation can better serve you, please FAX your comments to the Technical Publications Manager at
(480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

TO:  Technical Publications Manager Total Pages Sent

RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):
Would you like a reply? Y N

Device: PIC16F818/819 Literature Number: DS39598F

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4, What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Isthere any incorrect or misleading information (what and where)?

7. How would you improve this document?
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