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systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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PIC18F8723

Pin Diagrams

64-Pin TQFP
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Note 1: The ECCP2/P2A pin placement is determined by the CCP2MX Configuration bit.
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PIC18F8723

Pin Diagrams (Continued)

80-Pin TQFP
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Note 1: The ECCP2/P2A pin placement is determined by the CCP2MX Configuration bit and Processor mode settings.
2: P1B, P1C, P3B and P3C pin placement is determined by the ECCPMX Configuration bit.

© 2009 Microchip Technology Inc.

DS39894B-page 5



PIC18F8723 FAMILY

FIGURE 1-2: PIC18F8628/8723 (80-PIN) BLOCK DIAGRAM
4 Data Bus<8>
A
Table Pointer<21>
8 f8 RAO:RA7("
' Data Memory
inc/dec logic (3.9 Kbytes)
Address Latch
y| PORT
Program Counter f12 RBO:RB7("
Data Address<12>
31 Level Stack |
Address Latch
§ Program Memory [ STKPTR | PORTC
b STKPTR =5
2 (48/64/96/128 RCo:RC7("
E Kbytes)
m Data Latch
g 8 PORTD
[
>
[2) _Table Latch _’
RDO:RD7("
ROM Latch Address
. Decode
Instruction Bus <16>
PORTE
. (1)
< AD15:ADO, A19:A16 REO:REY
(Multiplexed with PORTD,
PORTE and PORTH)
- PORTF
State Machine Instruction
X = Decode & RFO:RF7(")
Control Signals Control
\ PORTG
. (1,2)
osc1® X Internal Power-up RGO:RGH!
Oscillator Timer ‘ 8
osc2® [X Block <—p)||_ Oscillat
Scllla pl’ ALU<8>
INTRC Start-up Timer PORTH
Oscillator Power-on
11081 X ower ¢ 8 | RroRH7®
8 MHz Watchd _>
i atchdog
T10S0O X} Oscillator Timer
- Brown-out Precision
wMeR® DX Single-Supply R 44— Band Gap PORTJ
Programming eset Reference >
P Fail-Safe ‘RJ7(M
In-Circuit - RJO:RJ7
VoD, Vss [X] Debugger Clock Monitor
BOR ADC
HLVD 12-bit Timer0 Timer1 Timer2 Timer3 Timer4 Comparators
ECCP1 ECCP2 ECCP3 CCP4 CCP5 EUSART1| | EUSART2| |MSSP1 MSSP2
Note 1: See Table 1-3 for I/O port pin descriptions.
2: RGS5 is only available when MCLR functionality is disabled.
3: OSC1/CLKI and OSC2/CLKO are only available in select oscillator modes and when these pins are not being used as
digital I/0. For additional information, refer to Section 2.0 “Oscillator Configurations” of the “PIC18F8722 Family Data
Sheet” (DS39646).
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PIC18F8723 FAMILY

TABLE 1-2: PIC18F6628/6723 (64-PIN) PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number ;
Pin Name Pin Buffer Description
TQFp | Type | Type
PORTF is a bidirectional 1/0O port.
RFO/AN5 18
RFO /0 ST Digital I/0.
AN5 | Analog Analog input 5.
RF1/AN6/C20UT 17
RF1 110 ST Digital 1/0.
ANG | Analog Analog input 6.
Cc20uUT (0] — Comparator 2 output.
RF2/AN7/C10UT 16
RF2 /0 ST Digital I/0.
AN7 | Analog Analog input 7.
C10UT (0] — Comparator 1 output.
RF3/AN8 15
RF3 110 ST Digital 1/0.
AN8 | Analog Analog input 8.
RF4/AN9 14
RF4 /0 ST Digital I/0.
AN9 | Analog Analog input 9.
RF5/AN10/CVREF 13
RF5 110 ST Digital 1/0.
AN10 | Analog Analog input 10.
CVREF (0] Analog Comparator reference voltage output.
RF6/AN11 12
RF6 110 ST Digital 1/0.
AN11 | Analog Analog input 11.
RF7/SS1 11
RF7 1/0 ST Digital I/0.
SS1 | TTL SPI slave select input.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = 0] = Output
P = Power l’cC™ = |2C/SMBus input buffer

Note 1: Default assignment for ECCP2 when Configuration bit, CCP2MX, is set.

2: Alternate assignment for ECCP2 when Configuration bit, CCP2MX, is cleared.

© 2009 Microchip Technology Inc.
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PIC18F8723 FAMILY

TABLE 1-3: PIC18F8628/8723 (80-PIN) PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number | pj, | Buffer -
Pin Name Description
TarFp | Type | Type
PORTB is a bidirectional I/O port. PORTB can be software
programmed for internal weak pull-ups on all inputs.
RBO/INTO/FLTO 58
RBO /0 TTL Digital 1/0.
INTO | ST External interrupt 0.
FLTO | ST PWM Fault input for ECCPx.
RB1/INT1 57
RB1 /0 TTL Digital 1/0.
INT1 | ST External interrupt 1.
RB2/INT2 56
RB2 /0 TTL Digital 1/0.
INT2 | ST External interrupt 2.
RB3/INT3/ECCP2/P2A 55
RB3 /0 TTL Digital 1/0.
INT3 | ST External interrupt 3.
eccp2(! o} — Enhanced Capture 2 input/Compare 2 output/
PWM2 output.
p2A() o} — ECCP2 PWM output A.
RB4/KBI0 54
RB4 /0 TTL Digital 1/0.
KBIO | TTL Interrupt-on-change pin.
RB5/KBI1/PGM 53
RB5 /0 TTL Digital 1/0.
KBI1 | TTL Interrupt-on-change pin.
PGM /0 ST Low-Voltage ICSP™ Programming enable pin.
RB6/KBI2/PGC 52
RB6 /0 TTL Digital 1/0.
KBI2 | TTL Interrupt-on-change pin.
PGC /0 ST In-Circuit Debugger and ICSP™ programming clock pin.
RB7/KBI3/PGD 47
RB7 /0 TTL Digital 1/0.
KBI3 | TTL Interrupt-on-change pin.
PGD /0 ST In-Circuit Debugger and ICSP programming data pin.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input 0] = Output
P = Power [2C™/SMB = I2C/SMBus input buffer

Note 1: Alternate assignment for ECCP2 when Configuration bit, CCP2MX, is cleared (all operating modes except
Microcontroller mode).

Default assignment for ECCP2 in all operating modes (CCP2MX is set).

Alternate assignment for ECCP2 when CCP2MX is cleared (Microcontroller mode only).

Default assignment for P1B/P1C/P3B/P3C (ECCPMX is set).

Alternate assignment for P1B/P1C/P3B/P3C (ECCPMX is clear).

aphwb
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PIC18F8723 FAMILY

2.0 12-BIT ANALOG-TO-DIGITAL

CONVERTER (A/D) MODULE

The Analog-to-Digital (A/D) Converter module has
12 inputs for the 64-pin devices (PIC18F6628/6723) and
16 for the 80-pin devices (PIC18F8628/8723). This
module allows conversion of an analog input signal to a
corresponding 12-bit digital number.

The module has five registers:

» A/D Result High Register (ADRESH)
» A/D Result Low Register (ADRESL)
» A/D Control Register 0 (ADCONO)

» A/D Control Register 1 (ADCON1)

» A/D Control Register 2 (ADCON2)

REGISTER 2-1:

The ADCONO register, shown in Register 2-1, controls
the operation of the A/D module. The ADCON1
register, shown in Register 2-2, configures the
functions of the port pins. The ADCON2 register,
shown in Register 2-3, configures the A/D clock
source, programmed acquisition time and justification.

ADCONO: A/D CONTROL REGISTER 0

u-0 u-0 R/W-0 R/W-0

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

CHS3 CHS2

CHS1 CHSO GO/DONE ADON

bit 7

bit 0

Legend:
R = Readable bit W = Writable bit
-n = Value at POR ‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bit is unknown

bit 7-6
bit 5-2

Unimplemented: Read as ‘0’
CHS3:CHSO0: Analog Channel Select bits
0000 = Channel 0 (ANO)

0001 = Channel 1 (AN1)
0010 = Channel 2 (AN2)
0011 = Channel 3 (AN3)
0100 = Channel 4 (AN4)
0101 = Channel 5 (AN5)
0110 = Channel 6 (ANG6)

0111 = Channel 7 (AN7)

1000 = Channel 8 (AN8)

1001 = Channel 9 (AN9)

1010 = Channel 10 (AN10)
1011 = Channel 11 (AN11)
1100 = Channel 12 (AN12)(12)
1101 = Channel 13 (AN13)(12)
1110 = Channel 14 (AN14)(12)
1111 = Channel 15 (AN15)(12)

GO/DONE: A/D Conversion Status bit
When ADON = 1:

1 = A/D conversion in progress

0 =A/D Idle

ADON: A/D On bit

1 = A/D Converter module is enabled
0 = A/D Converter module is disabled

bit 1

bit 0

Note 1: These channels are not implemented on PIC18F6628/6723 devices.
2: Performing a conversion on unimplemented channels will return a floating input measurement.

© 2009 Microchip Technology Inc. DS39894B-page 31



PIC18F8723 FAMILY

REGISTER 2-3: = ADCONZ2: A/D CONTROL REGISTER 2

R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADFM — ACQT2 ACQT1 ACQTO ADCS2 ADCS1 ADCSO0
bit 7 bit 0
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
bit 7 ADFM: A/D Result Format Select bit
1 = Right justified
0 = Left justified
bit 6 Unimplemented: Read as ‘0’
bit 5-3 ACQT2:ACQTO: A/D Acquisition Time Select bits
111 =20 TAD
110 =16 TAD
101 =12 TAD
100 =8 TAD
011 =6 TAD
010 =4TAD
001 =2TAD
000 =0 Tap("
bit 2-0 ADCS2:ADCSO0: A/D Conversion Clock Select bits

111 = FRc (clock derived from A/D RC oscillator)(")

110 = Fosc/64
101 = FOsc/16
100 = Fosc/4

011 = FRc (clock derived from A/D RC oscillator)(")

010 = Fosc/32
001 = Fosc/8
000 = Fosc/2

Note 1: Ifthe A/D FRc clock source is selected, a delay of one Tcy (instruction cycle) is added before the A/D
clock starts. This allows the SLEEP instruction to be executed before starting a conversion.

© 2009 Microchip Technology Inc.
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2.8 Use of the ECCP2 Trigger

An A/D conversion can be started by the Special Event
Trigger of the ECCP2 module. This requires that the
CCP2M3:CCP2M0  bits  (CCP2CON<3:0>) be
programmed as ‘1011’ and that the A/D module is
enabled (ADON bit is set). When the trigger occurs, the
GO/DONE bit will be set, starting the A/D acquisition
and conversion, and the Timer1 (or Timer3) counter will
be reset to zero. Timer1 (or Timer3) is reset to automat-
ically repeat the A/D acquisition period with minimal
software overhead (moving ADRESH:ADRESL to the

desired location). The appropriate analog input chan-
nel must be selected and the minimum acquisition
period is either timed by the user, or an appropriate
Taca time selected before the Special Event Trigger
sets the GO/DONE bit (starts a conversion).

If the A/D module is not enabled (ADON is cleared), the
Special Event Trigger will be ignored by the A/D module
but will still reset the Timer1 (or Timer3) counter.

TABLE 2-2: REGISTERS ASSOCIATED WITH A/D OPERATION

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 gito | reset

Values

INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF @)
PIR1 PSPIF ADIF RC1IF TX1IF | SSP1IF | CCP1IF | TMR2IF | TMR1IF @)
PIE1 PSPIE ADIE RC1IE TX1IE | SSP1IE | CCP1IE | TMR2IE | TMR1IE @)
IPR1 PSPIP ADIP RC1IP TX1IP | SSP1IP | CCP1IP | TMR2IP | TMR1IP @)
PIR2 OSCFIF CMIF — EEIF BCL1IF | HLVDIF | TMR3IF | CCP2IF @)
PIE2 OSCFIE CMIE — EEIE BCL1IE | HLVDIE | TMR3IE | CCP2IE @)
IPR2 OSCFIP | CMIP — EEIP BCL1IP | HLVDIP | TMR3IP | CCP2IP @)
ADRESH | A/D Result Register High Byte @)
ADRESL | A/D Result Register Low Byte @)
ADCONO — — CHS3 CHS2 CHS1 CHSO |GO/DONE| ADON ()
ADCON/1 — — VCFG1 | VCFGO | PCFG3 | PCFG2 | PCFG1 | PCFGO @)
ADCON2 | ADFM — ACQT2 | ACQT1 | ACQTO | ADCS2 | ADCS1 | ADCSO ()
TRISA TRISA7(M | TRISA6(" | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO @)
TRISF TRISF7 | TRISF6 | TRISF5 | TRISF4 | TRISF3 | TRISF2 | TRISF1 | TRISFO @)
TRISH@ | TRISH7 | TRISH6 | TRISH5 | TRISH4 | TRISH3 | TRISH2 | TRISH1 | TRISHO @
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used for A/D conversion.
Note 1: PORTA<7:6> and their direction bits are individually configured as port pins based on various primary

oscillator modes. When disabled, these bits read as ‘0’.
2: These registers are not implemented on PIC18F6628/6723 devices.
3: For these Reset values, see the “PIC18F8722 Family Data Sheet” (DS39646).
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PIC18F8723 FAMILY

REGISTER 3-1: DEVID1: DEVICE ID REGISTER 1 FOR PIC18F8723 FAMILY DEVICES
R R R R R R R R
DEV2 DEV1 DEVO REV4 REV3 REV2 REV1 REVO
bit 7 bit 0
Legend:

R = Read-only bit
-n = Value when device is unprogrammed

P = Programmable bit

U = Unimplemented bit, read as ‘0’
u = Unchanged from programmed state

bit 7-5 DEV2:DEVO0: Device ID bits
See Register 3-2 for a complete listing.
bit 4-0 REV4:REVO0: Revision ID bits
These bits are used to indicate the device revision.
REGISTER 3-2: DEVID2: DEVICE ID REGISTER 2 FOR PIC18F8723 FAMILY DEVICES
R R R R R R R R
DEV10 DEV9 DEV8 DEV7 DEV6 DEV5 DEV4 DEV3
bit 7 bit 0
Legend:

R = Read-only bit
-n = Value when device is unprogrammed

P = Programmable bit

U = Unimplemented bit, read as ‘0’
u = Unchanged from programmed state

bit 7-0 DEV10:DEV3: Device ID bits
DEV10:DEV3 DEV2:DEV0 Device
(DEVID2<7:0>) (DEVID1<7:5>)
0100 1001 110 PIC18F6628
0100 1010 000 PIC18F6723
0100 1001 111 PIC18F8628
0100 1010 001 PIC18F8723

DS39894B-page 42
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PIC18F8723 FAMILY

FIGURE 4-3: PIC18LF8723 FAMILY VOLTAGE-FREQUENCY GRAPH (INDUSTRIAL)
6.0V
5.5V
5.0V PIC18LF8723 Family

Voltage

4.2V

|
|
|
4 MHz

Frequency

In 8-Bit External Memory mode:

FmAX = 25 MHz, if VDDAPPMIN > 4.2V.

In all other modes:
FmAX = (16.36 MHz/V) (VDDAPPMIN — 2.0V) + 4 MHz;
FMAX = 40 MHz, if VDDAPPMIN > 4.2V.

FMAX = (9.55 MHz/V) (VDDAPPMIN — 2.0V) + 4 MHz, if VDDAPPMIN < 4.2V

Note: VDDAPPMIN is the minimum voltage of the PIC® device in the application.

© 2009 Microchip Technology Inc.
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TABLE 4-1: A/D CONVERTER CHARACTERISTICS: PIC18F8723 FAMILY (INDUSTRIAL)
P;rgm Sym Characteristic Min Typ Max Units Conditions
AO1 NR Resolution — — 12 bit AVREF > 3.0V
A03 EIL Integral Linearity Error — <%1 +2.0 LSB | VDD = 3.0V |AVREF > 3.0V
— — 2.0 LSB | VDD =5.0V
A04 EDL Differential Linearity Error — <#1 +1.5/-1.0 LSB | VDD = 3.0V |AVREF > 3.0V
— — +1.5/-1.0 LSB |VDD=5.0V
A06 EoFF |Offset Error — <#1 +5 LSB | VDD = 3.0V |AVREF > 3.0V
— — 13 LSB | VDD =5.0V
A07 EGN  |Gain Error — <1 +1.25 LSB | VDD =3.0V |AVREF > 3.0V
— — +2.00 LSB | VDD =5.0V
A10 — Monotonicity Guaranteed(!) — Vss < VAIN < VREF
A20 AVREF |Reference Voltage Range 3 — VDD - Vss \Y For 12-bit resolution
(VREFH — VREFL)
A21 VREFH | Reference Voltage High Vss + 3.0V — VDD + 0.3V \Y For 12-bit resolution
A22 VREFL |Reference Voltage Low Vss - 0.3V — VDD - 3.0V \Y For 12-bit resolution
A25 VAIN | Analog Input Voltage VREFL — VREFH \Y
A30 ZAIN  |Recommended — — 25 kQ
Impedance of Analog
Voltage Source
A50 IREF | VREF Input Current® — — 5 pA During VAIN acquisition.
— — 150 LA During A/D conversion
cycle.
Note 1: The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.

2:

the RA2/AN2/VREF-/CVREF pin or Vss, whichever is selected as the VREFL source.

VREFH current is from the RA3/AN3/VREF+ pin or VDD, whichever is selected as the VREFH source. VREFL current is from

DS39894B-page 46
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FIGURE 4-4: A/D CONVERSION TIMING

BSEF ADCONO, GO

—=| ~— (Note2)

Q4 L Z
— 130 e .
A/D DATA ><11><10><9><---><---><3><2><1><o>:<

ADRES D OLD_DATA >< NEW_DATA

131

ADIF L — Tey

GO DONE

SAMPLE SAMPLING STOPPED !

Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the SLEEP instruction
to be executed.

2: Thisis a minimal RC delay (typically 100 ns), which also disconnects the holding capacitor from the analog input.

TABLE 4-2: A/D CONVERSION REQUIREMENTS

P:r:m Symbol Characteristic Min Max | Units Conditions

130 TAD A/D Clock Period PIC18FXXXX 0.8 12.5(1) pus |Tosc based, VREF > 3.0V
PIC18LFXXXX 14 | 250 | pus |Vvbp=3.0V;

Tosc based, VREF full range

PIC18FXXXX — 1 pus |A/D RC mode
PIC18LFXXXX — 3 pus |VbD = 3.0V; A/D RC mode

131 TcNv Conversion Time 13 14 TAD

(not including acquisition time)(z)

132 |Taca  |Acquisition Time(®) 14 — us

135 Tswc | Switching Time from Convert — Sample — (Note 4)

137 Tois Discharge Time 0.2 — us

Note 1: The time of the A/D clock period is dependent on the device frequency and the TAD clock divider.
2: ADRES registers may be read on the following TcY cycle.

3: The time for the holding capacitor to acquire the “New” input voltage when the voltage changes full scale
after the conversion (VDD to Vss or Vss to VDD). The source impedance (Rs) on the input channels is 50Q.

4: On the following cycle of the device clock.

© 2009 Microchip Technology Inc. DS39894B-page 47
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5.0 PACKAGING INFORMATION

For packaging information, see the “PIC18F8722 Family
Data Sheet” (DS39646).
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APPENDIX A: REVISION HISTORY

Revision A (August 2007)

Original data sheet for the PIC18F8723 family of
devices.

Revision B (October 2009)

APPENDIX B: DEVICE
DIFFERENCES

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

Updated to remove Preliminary status.

TABLE B-1: PIC18F8723 FAMILY DEVICE DIFFERENCES

Features PIC18F6628 PIC18F6723 PIC18F8628 PIC18F8723
Program Memory (Bytes) 96K 128K 96K 128K
Program Memory (Instructions) 49152 65536 49152 65536
Interrupt Sources 28 28 29 29
1/0 Ports Ports A,B,C,D, E, | Ports A,B,C,D, E, | Ports A, B,C, D, E, | Ports A, B, C, D, E,

F, G F, G F,GH,J F,GH,J

Capture/Compare/PWM Modules 2 2 2 2
Enhanced 3 3 3 3
Capture/Compare/PWM Modules
Parallel Communications (PSP) Yes Yes Yes Yes
External Memory Bus No No Yes Yes
12-Bit Analog-to-Digital Module 12 Input Channels | 12 Input Channels | 16 Input Channels | 16 Input Channels
Packages 64-Pin TQFP 64-Pin TQFP 80-Pin TQFP 80-Pin TQFP
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APPENDIX E: MIGRATION FROM
MID-RANGE TO
ENHANCED DEVICES

A detailed discussion of the differences between the
mid-range MCU devices (i.e., PIC16CXXX) and the
enhanced devices (i.e., PIC18FXXX) is provided in
AN716, “Migrating Designs from PIC16C74A/74B to
PIC18C442". The changes discussed, while device
specific, are generally applicable to all mid-range to
enhanced device migrations.

This Application Note is available on our web site,
www.microchip.com, as Literature Number DS00716.

APPENDIX F: MIGRATION FROM
HIGH-END TO
ENHANCED DEVICES

A detailed discussion of the migration pathway and
differences between the high-end MCU devices (i.e.,
PIC17CXXX) and the enhanced devices (i.e.,
PIC18FXXX) is provided in AN726, “PIC17CXXX to
PIC18CXXX Migration”.

This Application Note is available on our web site,
www.microchip.com, as Literature Number DS00726.

© 2009 Microchip Technology Inc.

DS39894B-page 53



PIC18F8723 FAMILY

INDEX

A

AUD Lo 31
A/D Converter Interrupt, Configuring ............cccccceeenen 35
Acquisition Requirements ..............cccooeiciiniienieenceens
ADCONO Register.............

ADCONT1 Register....
ADCONZ2 Register....
ADRESH Register..........ccoouiiiiniiiiiiiiieiee e,
ADRESL Register .......ccoiiiiiiiiiiiiicc e
Analog Port Pins, Configuring..
Associated Registers .........cocevviiiiiiiiiiiinicecees
Configuring the Module...........ccoooiiiiiiiiiniiieceeee
Conversion Clock (TAD) ........cccuveeuieieeriieniie e
Conversion Status (GO/DONE Bit).......ccccccevreverneeenn. 34
Conversions
Converter Characteristics ..........cccccveiivienieiieeseeee.
DiSCharge........ccoeeiueeniiiiec e
Operation in Power-Managed Modes .........
Selecting and Configuring Acquisition Time ...
Special Event Trigger (ECCP2) ..................
Transfer Function.............ccoociiiiis

Use of the ECCP2 Trigger ......ccovveeieineeiiieneeeseee e
Absolute Maximum Ratings ......

ADCONO Register...............

GO/DONE Bit....
ADCON1 Register
ADCON2 Register
ADRESH Register
ADRESL Register
Analog-to-Digital Converter. See A/D.

B
Block Diagrams
AUD < 34
Analog Input Model ..........ccooviiiiiiiiiiiiecec e 35
PIC18F6628/6723
PIC18F8628/8723
C
Compare (ECCP2 Module)
Special Event Trigger.......ccovoeiiiiiiieiiiiee e 40
Conversion Considerations............cccoccveeviinicicieenneeeenn 52
Customer Change Notification Service ...........ccccceeeiieenns 57

Customer Notification Service
Customer Notification System

CuStOMEr SUPPOIT ... et
D
Device DifferenCes........ccccveiiieiiiiiiiiieee et 51
Device ID RegISters .......ccuveriiiiiiiieceecece e 41
Device Overview
Features (table).........ccooiiiiiiiiiiii e 10
Special Features .......ccccovvviiiiiiie i 9
E
Electrical Characteristics............covvviiiiieiiiiiiiiee e, 43
Equations
A/D Acquisition TiMe.......ccoeeiueiiiieeeeiiiieie e

A/D Minimum Charging Time
Calculating the Minimum Required Acquisition Time.. 36
Errata ..o 7
External Memory Interface..........ccccoviiiiiiiiiiiiiciie e 3

F
Features Summary Table ..........ccccooviiiiiiiiiiicce 3
|
Internet Address ... 57
Interrupt Sources
A/D Conversion Complete ........cccoecuveieiiiiiniinieenes 35
M
Microchip Internet Web Site.........cccoceiiiiiiiiiicices
Migration From Baseline to Enhanced Devices......
Migration From High-End to Enhanced Devices.....
Migration From Mid-Range to Enhanced Devices.. .
More Information.............ccccooiiiiiiiiiii
Customer Notification System ..........c.cocceveiiniiiieene
Errata. ..o 7
o
Overview
External Memory Interface ... e 3
Features Summary Table...... e 3
Peripheral Highlights ...........coooiiiiiiee 3
Power-Managed Modes ...........ccccovviiiniiiiennieieniiee e 3
Special Microcontroller Features ...........c.ccceviceeeneennne 3
P
Packaging Information ... 49

Peripheral Highlights
Pin Diagrams

B64-Pin TQFP ..., 4
80-Pin TQFP.....oeiiieee et 5
Pin Functions
AVDD (B4-PIN) cooiiieeeiiie et
AVDD (80-PiN) weeeneieeiieeiieeiiee ettt
AVSS (B4-PIN).cciiiiiiiiiie e
AVSS (80-PIN).cciiiiiieiiiie e
OSC1/CLKI/RA7
OSC2/CLKO/RAB ... 13, 21
RAO/AND. ...t 14, 22
RA1/AN1............ .. 14,22
RA2/ANZ2/VREF- ...t 14, 22
RA3/AN3/VREF+ ... .. 14,22
RAA/TOCKI ..ot 14, 22
RAS/ANA/HLVDIN .....oovviiiiiiiiiee e, 14, 22
RBO/INTO/FLTO ....... ... 15,23
RB1/INT1 .......... ... 15,23
RB2/INT2.... ... 15,23
RB3/INT3 ... 15
RB3/INT3/ECCP2/P2A ........ovieeieeeeeeeeee e 23
RB4/KBIO
RB5/KBI1/PGM.......coevviiiiieieeiee e
RBB/KBI2/PGC .......ooeevvieeeiieecie e
RB7/KBI3/PGD .......coeciiieeeiie e
RCO/T1OSO/TA3CKI ...veeeieiieiiieeeeeeeeeeee e
RC1/T10SI/ECCP2/P2A
RC2/ECCP1A/PAA. ...t
RC3/SCK1/SCL ..o
RC4/SDI1/SDA1 ......

RC5/SDO1......
RC6/TX1/CK1
RC7/RXA/DT i

RDO/ADO/PSPO .....ccviciiiiiciiciieec s
RDO/PSPO ...

© 2009 Microchip Technology Inc.

DS39894B-page 55



PIC18F8723 FAMILY

RDA/ADT/PSP .o 25
RDA/PSPT e 17
RD2/AD2/PSP2..

RD2/PSP2.....oiiiiiiiie e 17
RD3/ADB/PSP3......ooiiii e 25
RD3/PSP3.......cccceveiis A7
RD4/AD4/PSP4/SDO2.... ....25
RD4/PSP4/SDO2................... AT
RD5/AD5/PSP5/SDI2/SDA2 .. ...25
RD5/PSP5/SDI2/SDA2 ............. A7
RD6/AD6/PSP6/SCK2/SCL2 .... ....25
RD6/PSP6/SCK2/SCL2............ 4

RD7/AD7/PSP7/SS2....
RD7/PSP7/SS2............
REO/ADS/RD/P2D ......eeeeeeeeeeeeeeeeeeeeeeesreeeeeseeseseeeons
REO/RD/P2D ... eeee e e ee e
RE1/AD9/WR/P2C ...
RETWRIP2C ...t eeeee s eseeens
RE2/AD10/CS/P2B ...
RE2/CS/P2D
RES/ADTI/P3C oo eeeeeeeees e seeeeseeeons
(=Y =< Lo 18
RE4/AD12/P3B ..
REA/P3B ..ot eeee et eeeeeeves s eeee s eseeeeeens 18
RES/ADIB/PAC <o 26
RE5/P1C
REB/ADTA/PAB ..ot eves e seeneseeeens
(LY== U
RE7/AD15/ECCP2/P2A ..
RE7/ECCP2/P2A .ot seeneseeeons
[0 NI
RF1/AN6/C20UT
RF2/AN7/C10UT
[T N ST
RF4/ANO ..............
RF5/AN10/CVREF.....
RF6/ANTT .............
RF7/SST v,
RGO/ECCP3/P3A.....
RG1/TX2/CK2.......
RG2/RX2/DT2.......
RG3/CCP4/P3D....
RG4/CCP5/P1D ....

RG5/MCLR/VPP ...
RHO/A16 ...............
RH1/A17
RH2/A18
RH3/A19
RH4/AN12/P3C
RH5/AN13/P3B
RH6/AN14/P1C
RH7/AN15/P1B
RUD/ALE ......coiiiririneeeeeeeeieeeesasesse s
RJ1/OE ...
RJ2/WRL.
RUBIWRH ...

Pinout 1/O Descriptions
PIC18FB628/6723 ..o
PIC18F8628/8723 ... .
Power-Managed Modes..........c.ccouiiiiiiiienieiiieseeee e
and A/D Operation.........c.ccoveeereeiueeneineeesee e
Product Identification System ..........cccocoeviiiiiiiiiiiiiies 59

R

Reader RESPONSE......cccviiiiieieie et 58
Registers
ADCONO (A/D Control 0).......ccceeeeiiueeiieeieeiieeseeaee
ADCON1 (A/D Control 1)....
ADCON2 (A/D Control 2).......cccceoveeveenieeieenieeneeeen
DEVID1 (DeVvice ID 1)..coceieieeiieiieiieesiee e
DEVID2 (Device ID 2).. .
RevVision HiStOry .........oociiiiiiiiiiccecee e

S

Special Features of the CPU ..........cccooiiiiiiiiiiiieeeee 41
Device ID RegiSters.........couiiiiiniiiiiiiiec e 41
Special Microcontroller Features ............cccoervieeiiieeciiieens 3

T
Timing Diagrams

AID CONVEISION.......ociiiiiiiiiiiiie e 47
Timing Diagrams and Specifications

A/D Conversion Requirements ............cccccceevcueeneennnen. 47

v

Voltage-Frequency Graphs
Extended (PIC18F8723).......ccccccveririiiecierie e
Industrial (PIC18F8723)......
Industrial (PIC18LF8723)

w

WWW AAAIESS ..ottt 57
WWW, On-Line SUPPOrt .....ccceviiiiiiiieeeeeee e 7

DS39894B-page 56

© 2009 Microchip Technology Inc.



PIC18F8723 FAMILY

THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

* Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

» General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com, click on Customer Change
Notification and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

+ Local Sales Office

 Field Application Engineer (FAE)

+ Technical Support

» Development Systems Information Line

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the web site
at: http://support.microchip.com
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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 prod-
uct. 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 areply? Y N

Device: PIC18F8723 Family Literature Number: DS39894B
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. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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PIC18F8723 FAMILY 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
'|' —|— —|— Examples:
Device Temperature Package Pattern a) PIC18LF6723-I/PT 301 = Industrial temp.,
Range TQFP package, Extended VDD
limits, QTP pattern #301.
b)  PIC18F6723-E/PT = Extended temp.,
Device!V @ PIC18F6628/6723, PIC18F8628/8723, TQFP package, standard VoD fimits.
VDD range 4.2V to 5.5V
PIC18LF6628/6723, PIC18LF6628/6723
VDD range 2.0V to 5.5V
Temperature | = -40°C to +85°C (Industrial)
Range E = -40°C to +125°C (Extended)
Package PT = TQFP (Thin Quad Flatpack)
Pattern QTP, SQTP, Code or Special Requirements Note 1: F = Standard Voltage Range
(blank otherwise) LF = Wide Voltage Range
2 T = intape andreel TQFP
packages only.
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