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PIC18F6520/8520/6620/8620/6720/8720

TABLE 4-3: REGISTER FILE SUMMARY (CONTINUED)

FileName | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 P\g;”’eBcg‘R an;z';:
LATI® Read PORTJ Data Latch, Write PORTJ Data Latch xxxx xxxx| 35,125
LATH® Read PORTH Data Latch, Write PORTH Data Latch xxxx xxxx| 35,122
LATG — — — Read PORTG Data Latch, Write PORTG Data Latch ---x xxxx| 35,120
LATF Read PORTF Data Latch, Write PORTF Data Latch xxxx xxxx| 35,117
LATE Read PORTE Data Latch, Write PORTE Data Latch xxxx xxxx| 35,114
LATD Read PORTD Data Latch, Write PORTD Data Latch xxxx xxxx| 35,111
LATC Read PORTC Data Latch, Write PORTC Data Latch xxxx xxxx| 35,109
LATB Read PORTB Data Latch, Write PORTB Data Latch xxxx xxxx| 35,106
LATA — | LatA6® [Read PORTA Data Latch, Write PORTA Data Latch™® -xxx xxxx| 35,103
PORTJ®  |Read PORTJ pins, Write PORTJ Data Latch xxxx xxxx| 36,125
PORTH® |Read PORTH pins, Write PORTH Data Latch xxxx xxxx| 36,122
PORTG — | — | =  |Read PORTG pins, Write PORTG Data Latch - -x xxxx| 36,120
PORTF Read PORTF pins, Write PORTF Data Latch xxxx xxxx| 36,117
PORTE Read PORTE pins, Write PORTE Data Latch xxxx xxxx| 36,114
PORTD Read PORTD pins, Write PORTD Data Latch xxxx xxxx| 36,111
PORTC Read PORTC pins, Write PORTC Data Latch xxxx xxxx| 36,109
PORTB Read PORTB pins, Write PORTB Data Latch xxxx xxxx| 36,106
PORTA — | Ra6®  [Read PORTA pins, Write PORTA Data Latch™® -x0x 0000/ 36,103
TMR4 Timer4 Register 0000 0000| 36,148
PR4 Timer4 Period Register 1111 1111 36,148
T4CON — | T40UTPS3 | T4AOUTPS2 | T4AOUTPS1 | TAOUTPSO | TMR4ON T4ACKPS1 | TACKPSO |-000 0000| 36, 147
CCPR4H Capture/Compare/PWM Register 4 High Byte xxxx xxxx| 36,151,

152
CCPRA4L Capture/Compare/PWM Register 4 Low Byte xxxx xxxx| 36,151,
152
CCP4CON — — DC4B1 DC4B0 CCP4M3 CCP4M2 CCP4M1 CCP4MO |[0000 0000| 36,149
CCPR5H Capture/Compare/PWM Register 5 High Byte xxxx xxxx| 36,151,
152
CCPR5L Capture/Compare/PWM Register 5 Low Byte xxxx xxxx| 36,151,
152
CCP5CON — — DC5B1 DC5B0 CCP5M3 CCP5M2 CCP5M1 CCP5MO0 |[0000 0000| 36,149
SPBRG2 USART2 Baud Rate Generator 0000 0000| 36, 205
RCREG2 |USART2 Receive Register 0000 0000| 36, 206
TXREG2 USART2 Transmit Register 0000 0000| 36, 204
TXSTA2 CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 0000 -010]| 36,198
RCSTA2 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x| 36,199
Legend: x =unknown, u = unchanged, — = unimplemented, g = value depends on condition
Note 1: RA6 and associated bits are configured as port pins in RCIO and ECIO Oscillator modes only and read ‘0’ in all other oscillator
modes.
2:  Bit 21 of the TBLPTRU allows access to the device configuration bits.
3:  These registers are unused on PIC18F6X20 devices; always maintain these clear.

© 2003-2013 Microchip Technology Inc.

DS39609C-page 55




PIC18F6520/8520/6620/8620/6720/8720

REGISTER 9-12: IPR3: PERIPHERAL INTERRUPT PRIORITY REGISTER 3

uU-0 uU-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — RC2IP TX2IP TMR4IP | CCP5IP | CCP4IP | CCP3IP
bit 7 bit 0
bit 7-6 Unimplemented: Read as ‘0’
bit 5 RC2IP: USART2 Receive Interrupt Priority bit

1 = High priority
0 = Low priority
bit 4 TX2IP: USART2 Transmit Interrupt Priority bit
1 = High priority
0 = Low priority
bit 3 TMRA4IP: TMR4 to PR4 Match Interrupt Priority bit
1 = High priority
0 = Low priority
bit 2-0 CCPxIP: CCPx Interrupt Priority bit (CCP Modules 3, 4 and 5)
1 = High priority
0 = Low priority

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

DS39609C-page 100 © 2003-2013 Microchip Technology Inc.
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FIGURE 10-6: BLOCK DIAGRAM OF RB2:RBO0 PINS
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Note 1: I/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 (OPTION_REG<7>).

Note 1: I/O pin has diode protection to VDD and Vss.
2: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit (INTCON2<7>).

3:  The CCP2 input/output is multiplexed with RB3 if the CCP2MX bit is enabled (= 0) in the Configuration register and the device
is operating in Microprocessor, Microprocessor with Boot Block or Extended Microcontroller mode.

FIGURE 10-7: BLOCK DIAGRAM OF RB3 PIN
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TABLE 10-7: PORTD FUNCTIONS

Name Bit# Buffer Type Function

RDO/PSPO/ADO | bit 0 ST/TTL® | Input/output port pin, Parallel Slave Port bit 0 or address/data bus bit 0.

RD1/PSP1/AD1 | bit1 ST/TTL® | Input/output port pin, Parallel Slave Port bit 1 or address/data bus bit 1.

RD2/PSP2/AD2 | bit 2 ST/TTL® | Input/output port pin, Parallel Slave Port bit 2 or address/data bus bit 2.

RD3/PSP3/AD3 bit 3 sT/TTL® Input/output port pin, Parallel Slave Port bit 3 or address/data bus bit 3.

RD4/PSP4/AD4 | bit 4 ST/TTL® | Input/output port pin, Parallel Slave Port bit 4 or address/data bus bit 4.

RD5/PSP5/AD5 bit 5 sT/TTL® Input/output port pin, Parallel Slave Port bit 5 or address/data bus bit 5.

RD6/PSP6/AD6 | bit 6 ST/TTL® | Input/output port pin, Parallel Slave Port bit 6 or address/data bus bit 6.

RD7/PSP7/AD7 | bit7 ST/TTL® | Input/output port pin, Parallel Slave Port bit 7 or address/data bus bit 7.

Legend: ST = Schmitt Trigger input, TTL = TTL input
Note 1: Input buffers are Schmitt Triggers when in I/O mode and TTL buffers when in System Bus or Parallel
Slave Port mode.

TABLE 10-8: SUMMARY OF REGISTERS ASSOCIATED WITH PORTD

. . . . . . . . Value on Value on

Name Bit7 | Bit6 | Bitb Bit 4 Bit 3 Bit 2 Bitl | BitO POR, BOR all other

Resets
PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO | xxxx XXXX | uuuu uuuu
LATD LATD Data Output Register XXXX XXXX | uuuu uuuu
TRISD PORTD Data Direction Register 1111 1111 | 1111 1111
PSPCON IBF OBF | IBOV | PSPMODE — — — — 0000 ---- | 0000 ----
MEMCON | EBDIS — | WAIT1 WAITO — — WM1 | WMO | 0-00 --00 | 0-00 --00

Legend: x =unknown, u = unchanged, —= unimplemented, read as ‘0’. Shaded cells are not used by PORTD.
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17.3.1 REGISTERS

The MSSP module has four registers for SPI mode

operation. These are:

* MSSP Control Register 1 (SSPCON1)

* MSSP Status Register (SSPSTAT)

» Serial Receive/Transmit Buffer (SSPBUF)

* MSSP Shift Register (SSPSR) — Not directly
accessible

SSPCONL1 and SSPSTAT are the control and status
registers in SPI mode operation. The SSPCONL1 regis-
ter is readable and writable. The lower 6 bits of the
SSPSTAT are read-only. The upper two bits of the
SSPSTAT are read/write.

SSPSR is the shift register used for shifting data in or
out. SSPBUF is the buffer register to which data bytes
are written to or read from.

In receive operations, SSPSR and SSPBUF together
create a double-buffered receiver. When SSPSR
receives a complete byte, it is transferred to SSPBUF
and the SSPIF interrupt is set.

During transmission, the SSPBUF is not double-
buffered. A write to SSPBUF will write to both SSPBUF
and SSPSR.

REGISTER 17-1: SSPSTAT: MSSP STATUS REGISTER (SPI MODE)

RW-0  R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
SMP CKE DIA P | s | rw UA BF
bit 7 bit 0

bit 7 SMP: Sample bit
SPI Master mode:

1 = Input data sampled at end of data output time
0 = Input data sampled at middle of data output time

SPI Slave mode:

SMP must be cleared when SPI is used in Slave mode.

bit 6 CKE: SPI Clock Select bit

1 = Transmit occurs on transition from active to Idle clock state
0 = Transmit occurs on transition from Idle to active clock state

Note:  Polarity of clock state is set by the CKP bit (SSPCON1<4>).

bit5  D/A: Data/Address bit
Used in 12C mode only.
bit 4 P: Stop bit

Used in 12C mode only. This bit is cleared when the MSSP module is disabled,

SSPEN is cleared.
bit 3 S: Start bit
Used in 12C mode only.

bit 2 R/W: Read/Write bit information

Used in 1°C mode only.
bit 1 UA: Update Address bit
Used in 12C mode only.

bit 0 BF: Buffer Full Status bit (Receive mode only)

1 = Receive complete, SSPBUF is full

0 = Receive not complete, SSPBUF is empty

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

DS39609C-page 158
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1°C SLAVE MODE TIMING (TRANSMISSION, 10-BIT ADDRESS)

FIGURE 17-11:
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I2C MASTER MODE START
CONDITION TIMING

To initiate a Start condition, the user sets the Start Con-
dition Enable bit, SEN (SSPCON2<0>). If the SDA and
SCL pins are sampled high, the Baud Rate Generator
is reloaded with the contents of SSPADD<6:0> and
starts its count. If SCL and SDA are both sampled high
when the Baud Rate Generator times out (TBRG), the
SDA pin is driven low. The action of the SDA being
driven low, while SCL is high, is the Start condition and
causes the S hit (SSPSTAT<3>) to be set. Following
this, the Baud Rate Generator is reloaded with the con-
tents of SSPADD<6:0> and resumes its count. When
the Baud Rate Generator times out (TBRG), the SEN bit
(SSPCON2<0>) will be automatically cleared by
hardware, the Baud Rate Generator is suspended,
leaving the SDA line held low and the Start condition is
complete.

17.4.8

Note: If at the beginning of the Start condition,
the SDA and SCL pins are already sam-
pled low, or if during the Start condition the
SCL line is sampled low before the SDA
line is driven low, a bus collision occurs,
the Bus Collision Interrupt Flag, BCLIF, is
set, the Start condition is aborted and the

I2C module is reset into its Idle state.

FIGURE 17-19: FIRST START BIT TIMING

17.48.1  WCOL Status Flag

If the user writes the SSPBUF when a Start sequence
is in progress, the WCOL is set and the contents of the
buffer are unchanged (the write doesn’t occur).

Note: Because queueing of events is not
allowed, writing to the lower 5 bits of
SSPCON2 is disabled until the Start

condition is complete.

Write to SEN bit occurs here
SDA =1,

SCL=1

l

Set S bit (SSPSTAT<3>)

At completion of Start bit,
hardware clears SEN bit
l and sets SSPIF bit

k=T8RG —+-TBRG Write to SSPBUF occurs here
AN /  1stbi X 2nd bit
SDA ;
[« TBRG#|
s [«TBRG*|
S
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FIGURE 22-2: LOW-VOLTAGE DETECT (LVD) BLOCK DIAGRAM

VDD LVDIN LVD3:LVDO LVDCON

\{ Register

P
2
§ =
-
o i LVDIF
§ :
LVDEN ~{ Internally Generated
Reference Voltage
= (Parameter #D423)
The LVD module has an additional feature that allows LVDIN (Figure 22-3). This gives users flexibility
the user to supply the trip voltage to the module from because it allows them to configure the Low-Voltage
an external source. This mode is enabled when bits Detect interrupt to occur at any voltage in the valid
LVDL3:LVDLO are setto ‘1111". In this state, the com- operating range.
parator input is multiplexed from the external input pin,
FIGURE 22-3: LOW-VOLTAGE DETECT (LVD) WITH EXTERNAL INPUT BLOCK DIAGRAM
VDD r— - - - - - - - - - — - — — — — — — — — l
’—|X} . \{ Register |
|
/ LVDIN | X LVDEN |
Externally Generated | = |
Trip Point N \
| = LvVD |
g —+
| : |
| VXEN |
| |
| BODEN |
| Ej |
§ | |
| end [L |
| @ |
= | i |
L - - - - - e = .|
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23.2.2

WDT POSTSCALER

The WDT has a postscaler that can extend the WDT

Reset period

. The postscaler is selected at the time of

the device programming by the value written to the
CONFIG2H Configuration register.

FIGURE 23-1: WATCHDOG TIMER BLOCK DIAGRAM
WDT Timer | Postscaler
8
Y
8-to-1 MUX -t— WDTPS2:WDTPSO
WDTEN —I SWDTEN bit
Configuration bit
WDT
Time-out
Note:  WDPS2:WDPSO are bits in register CONFIG2H.
TABLE 23-2: SUMMARY OF WATCHDOG TIMER REGISTERS
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CONFIG2H — — — WDTPS2 | WDTPS2 | WDTPSO | WDTEN
RCON IPEN — — RI TO PD POR BOR
WDTCON — — — — — — SWDTEN
Legend: Shaded cells are not used by the Watchdog Timer.

© 2003-2013 Microchip Technology Inc.
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MOVLW Move literal to W MOVWF Move W to f
Syntax: [label] MOVLW k Syntax: [label] MOVWF f[,a]
Operands: 0<k<255 Operands: 0<f<255
Operation: k—>W ae[01]
Status Affected:  None Operation: W) > f
Encoding: ‘ 0000 | 1110 ‘ kkkk | Kkkkk ‘ Status Affected:  None
Description: The eight-bit literal 'k’ is loaded into Encoding: ‘ 0110 | tila ‘ fLet | et ‘
W. Description: Move data from W to register ‘f’.
Words: 1 Location ‘f’ can be alijhere in the
256-byte bank. If ‘a’ is ‘0’, the
Cycles: 1 Access Bank will be selected,
Q Cycle Activity: overriding the BSR value. If ‘a’ = 1,
Q1 Q2 Q3 Q4 then the bank will be selected as
Decode Read Process Write to W per the BSR value (default).
literal 'k’ Data Words: 1
Cycles: 1
Example: MOVLW 0x5A Q Cycle Activity:
After Instruction Q1 Q2 Q3 Q4
w = Ox5A Decode Read Process Write
register ‘f’ Data register ‘f’
Example: MOVWF  REG, 0
Before Instruction
w =  Ox4F
REG = OxFF
After Instruction
w =  Ox4F
REG = Ox4F

© 2003-2013 Microchip Technology Inc.
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TSTFSZ Test f, skip if O XORLW Exclusive OR literal with W
Syntax: [label] TSTFSZ f[,a] Syntax: [label ] XORLW k
Operands: 0<f<255 Operands: 0<k<255
) a e [9’1] Operation: (W) XOR. k > W
Operation: skipiff=0 Status Affected: N. 7
Status Affected:  None o
. Encoding: ‘ 0000 | 1010 | kkkk ‘ kkkk |
: EEfE fEEfE -

Encoding ‘ o110 | ot1a | ‘ ‘ Description: The contents of W are XOR’ed
Description: If 'f" = 0, the next instruction, with the 8-bit literal ‘k’. The result
fetched during the current is placed in W.

instruction execution is discarded Words: 1
and a NOP is executed, making this oras:
a two-cycle instruction. If ‘a’ is ‘0’, Cycles: 1
the Access Bank will be selected, Q Cycle Activity:
overriding the BSR value. If ‘a’ is o1 Q2 03 04
‘1’, then the bank will be selected Docod Read = W W
as per the BSR value (default). ecode ”tere; " g;::aass rite to
Words: 1
Cycles: 1(2) Example: XORLW OxAF

Q Cycle Activity:

Note: 3 cycles if skip and followed

by a 2-word instruction.

Q1 Q2 Q3 Q4
Decode Read Process No
register ‘f’ Data operation
If skip:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
If skip and followed by 2-word instruction:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
No No No No
operation operation operation operation
Example: HERE TSTFSZ CNT, 1
NZERO
ZERO

Before Instruction

PC = Address (HERE)
After Instruction

If CNT = 0x00,

PC = Address (ZERO)

If CNT # 0x00,

PC =  Address (NZERO)

Before Instruction

w

= 0xB5

After Instruction

w

= Ox1A

© 2003-2013 Microchip Technology Inc.
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XORWF Exclusive OR W with f
Syntax: [label] XORWF f[,d[,a]
Operands: 0<f<255
d e [0,1]
ae[0,1]
Operation: (W) .XOR. (f) —> dest
Status Affected: N, Z
Encoding: ‘ 0001 | 10da ‘ ffff | ffff ‘
Description: Exclusive OR the contents of W
with register ‘f'. If ‘d’ is ‘0’, the result
is stored in W. If ‘d’ is ‘1’, the result
is stored back in register ‘f’
(default). If ‘@’ is ‘0’, the Access
Bank will be selected, overriding
the BSR value. If ‘a’ is ‘1, then the
bank will be selected as per the
BSR value (default).
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
register ‘f’ Data destination
Example: XORWF  REG, 1, 0
Before Instruction
REG = OxAF
W = 0xB5
After Instruction
REG = OxlA
W = 0xB5

DS39609C-page 300
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25.2 MPLAB C Compilers for Various
Device Families

The MPLAB C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC18,
PIC24 and PIC32 families of microcontrollers and the
dsPIC30 and dsPIC33 families of digital signal control-
lers. These compilers provide powerful integration
capabilities, superior code optimization and ease of
use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

25.3 HI-TECH C for Various Device
Families

The HI-TECH C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC
family of microcontrollers and the dsPIC family of digital
signal controllers. These compilers provide powerful
integration capabilities, omniscient code generation
and ease of use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

The compilers include a macro assembler, linker, pre-
processor, and one-step driver, and can run on multiple
platforms.

25.4 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs.

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM Assembler features include:

* Integration into MPLAB IDE projects

» User-defined macros to streamline
assembly code

« Conditional assembly for multi-purpose
source files

« Directives that allow complete control over the
assembly process

25.5 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler and the
MPLAB C18 C Compiler. It can link relocatable objects
from precompiled libraries, using directives from a
linker script.
The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications.
The object linker/library features include:
« Efficient linking of single libraries instead of many
smaller files
» Enhanced code maintainability by grouping
related modules together

 Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

25.6 MPLAB Assembler, Linker and
Librarian for Various Device
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC devices. MPLAB C Compiler uses
the assembler to produce its object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

« Support for the entire device instruction set

» Support for fixed-point and floating-point data
e Command line interface

* Rich directive set

» Flexible macro language

* MPLAB IDE compatibility

DS39609C-page 302
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26.2

DC Characteristics: Power-Down and Supply Current

PIC18F6520/8520/6620/8620/6720/8720 (Industrial, Extended)
PIC18LF6520/8520/6620/8620/6720/8720 (Industrial)

PIC18LF6520/8520/6620/8620/6720/8720
(Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for industrial

PIC18F6520/8520/6620/8620/6720/8720
(Industrial, Extended)

Standard Operating Conditions (unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for industrial
-40°C < TA < +125°C for extended

Pa;\:sm Device Typ Max | Units Conditions
Power-down Current (Ipp)®
PIC18LFXX20| 0.2 1 pA -40°C
S VDD = 2.0V,
02 ! KA *25°C (Sleep mode)
1.2 5 pA +85°C
PIC18LFXX20| 0.4 1 pA -40°C
5 VDD = 3.0V,
0.4 1 pA +25°C (Sleep mode)
1.8 8 pA +85°C
All devices| 0.7 2 pA -40°C
S VDD = 5.0V,
0.7 2 KA *25°C (Sleep mode)
3.0 15 pA +85°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, Timerl Oscillator, BOR, etc.).
The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as 1/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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TABLE 26-12: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS

Pirglm Symbol Characteristic Min Max | Units Conditions
40 TTOH TOCKI High Pulse Width No prescaler 0.5Tcy + 20 — ns
With prescaler 10 — ns
41 TTOL TOCKI Low Pulse Width No prescaler 0.5Tcy + 20 — ns
With prescaler 10 — ns
42 TTOP TOCKI Period No prescaler Tcy + 10 — ns
With prescaler Greater of: — ns |N = prescale
20 ns or Tcy + 40 value
N 1,2, 4,.., 256)
45 TT1H T13CKI Synchronous, no prescaler 0.5Tcy + 20 — ns
High Time  |synchronous, |PIC18FXX20 10 — ns
with prescaler |pic18L Fxx20 25 — | ns
Asynchronous |PIC18FXX20 30 — ns
PIC18LFXX20 50 — ns
46 TTlL T13CKI Synchronous, no prescaler 0.5Tcy +5 — ns
Low Time  |synchronous, |PIC18FXX20 10 — ns
with prescaler | p|c18LFXX20 25 — | ns
Asynchronous |PIC18FXX20 30 — ns
PIC18LFXX20 TBD TBD ns
47 TT1P T13CKI Synchronous Greater of: — ns |N = prescale
Input Period 20 ns or Tcy + 40 value (1, 2, 4, 8)
N
Asynchronous 60 — ns
Frl T13CKI Oscillator Input Frequency Range DC 50 kHz
48 Tcke2TMRI [Delay from External T13CKI Clock Edge to 2 Tosc 7Tosc| —
Timer Increment
FIGURE 26-14: CAPTURE/COMPARE/PWM TIMINGS (ALL CCP MODULES)
CCPx
(Capture Mode) —m

51 —».

50

52

CCPx % l i Xk

(Compare or PWM Mode) X X
— :53- -— — 154: -—

Note: Refer to Figure 26-6 for load conditions.
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TABLE 26-19: 1°C BUS START/STOP BITS REQUIREMENTS (SLAVE MODE)

Pﬁ:m Symbol Characteristic Min Max | Units Conditions
90 Tsu:sTA | Start Condition 100 kHz mode 4700 — ns | Only relevant for Repeated
Setup Time 400 kHz mode 600 — Start condition
91 THD:STA | Start Condition 100 kHz mode 4000 — ns | After this period, the first
Hold Time 400 kHz mode 600 — clock pulse is generated
92 Tsu:sto | Stop Condition 100 kHz mode 4700 — ns
Setup Time 400 kHz mode 600 —
93 THD:STO | Stop Condition 100 kHz mode 4000 — ns
Hold Time 400 kHz mode 600 —
FIGURE 26-21: 1°C BUS DATA TIMING
103 —» e . 100 o . — 102
SCL o
SDA
In
SDA
Out
Note: Refer to Figure 26-6 for load conditions.
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TABLE 26-26: A/D CONVERSION REQUIREMENTS

Pir:m Symbol Characteristic Min Max | Units Conditions

130 TAD A/D Clock Period PIC18FXX20 1.6 200) us |Tosc based, VREF > 3.0V
PIC18LFXX20 3.0 200 us |Tosc based, VREF full range
PIC18FXX20 2.0 6.0 pus |A/D RC mode
PIC18LFXX20 3.0 9.0 us |A/D RC mode

131 Tcnv Conversion Time 11 12 TAD

(not including acquisition time) (Note 1)
132 TACQ Acquisition Time (Note 3) 15 — ps [-40°C < Temp < +125°C
10 — ps |0°C < Temp < +125°C

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

136 TAMP Amplifier Settling Time (Note 2) 1 — us | This may be used if the
“new” input voltage has not
changed by more than 1 LSb
(i.e., 5mV @ 5.12V) from the
last sampled voltage (as
stated on CHOLD).

Note 1: ADRES register may be read on the following Tcy cycle.

2: See Section 19.0 “10-Bit Analog-to-Digital Converter (A/D) Module” for minimum conditions when
input voltage has changed more than 1 LSb.

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

4: On the next Q4 cycle of the device clock.

5:  The time of the A/D clock period is dependent on the device frequency and the TAD clock divider.
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FIGURE 27-5: MAXIMUM Ipb vs. Fosc OVER VbD (HS/PLL MODE) INDUSTRIAL
20
18] 5.5V
Typical: statistical mean @ 25°C
Maximum: mean + 3c (-40°C to +85°C) /
16 1 Minimum: mean — 3o (-40°C to +85°C) / 50V
14
// 45V
12 Pl /
_— / a.0v
< / _—
% 10 // / 3.5v
[
= -
8 ] //7 /
. / // // 3.0v
/
4 / / —
% 25V
2 ,%/
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0 T " T
4 6 8 10 12 14 16 18 20 22 24 26
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FIGURE 27-6: MAXIMUM Ipbb vs. Fosc OVER VoD (HS/PLL MODE) EXTENDED
20
5.5V
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Typical: statistical mean @ 25°C /
16 Maximum: mean + 3c (-40°C to +125°C) 5.0V
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