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Pin Diagrams

Note 1: CCP2is multiplexed with RC1 when CCP2MX is set.
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TABLE 1-2: PIC18FXX20 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number Pin | Buffer -
Pin Name T T Description
PIC18F6X20 | PIC18F8X20 | 'YP€ ype
PORTA is a bidirectional I/O port.

RAO/ANO 24 30

RAO I/0 TTL Digital I/0.

ANO I Analog Analog input 0.
RA1/AN1 23 29

RA1 I/0 TTL Digital 1/0.

AN1 I Analog Analog input 1.
RA2/AN2/VREF- 22 28

RA2 I/0 TTL Digital I/0.

AN2 I Analog Analog input 2.

VREF- I Analog A/D reference voltage (Low) input.
RA3/AN3/VREF+ 21 27

RA3 I/0 TTL Digital 1/0.

AN3 I Analog Analog input 3.

VREF+ I Analog A/D reference voltage (High) input.
RA4/TOCKI 28 34

RA4 I/O ST/OD Digital /O — Open-drain when

configured as output.

TOCKI I ST Timer0 external clock input.
RA5/AN4/LVDIN 27 33

RA5 I/0 TTL Digital I/O.

AN4 I Analog Analog input 4.

LVDIN I Analog Low-Voltage Detect input.
RA6 See the OSC2/CLKO/RABG 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 oD = Open-Drain (no P diode to VDD)

Note 1. Alternate assignment for CCP2 when CCP2MX is not selected (all operating modes except
Microcontroller).

2: Default assignment when CCP2MX is set.
External memory interface functions are only available on PIC18F8X20 devices.

4. CCP2 is multiplexed with this pin by default when configured in Microcontroller mode. Otherwise, it is
multiplexed with either RB3 or RC1.

5: PORTH and PORTJ are only available on PIC18F8X20 (80-pin) devices.

6: AVDD must be connected to a positive supply and AVss must be connected to a ground reference for
proper operation of the part in user or ICSP modes. See parameter DO01A for details.

w
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4.14 RCON Register Note 1: If the BOREN configuration bit is set

The Reset Control (RCON) register contains flag bits
that allow differentiation between the sources of a

(Brown-out Reset enabled), the BOR bit
is ‘1’ on a Power-on Reset. After a Brown-

device Reset. These flags include the TO, PD, POR, out Reset has occurred, the BOR bit wil

BOR and RI bits. This register is readable and writable.

REGISTER 4-4:

bit 7

bit 6-5
bit 4

bit 3

bit 2

bit 1

bit 0

be cleared and must be set by firmware to
indicate the occurrence of the next
Brown-out Reset.

2: ltis recommended that the POR bhit be set
after a Power-on Reset has been
detected, so that subsequent Power-on
Resets may be detected.

RCON REGISTER

RIW-0 U-0 U-0 RMW-1  RM-1 RM-1 RM-0  R/MW-0
IPEN — — RI T0 | P | POR | BOR
bit 7 bit 0

IPEN: Interrupt Priority Enable bit

1 = Enable priority levels on interrupts

0 = Disable priority levels on interrupts (PIC16CXXX Compatibility mode)

Unimplemented: Read as ‘0’

RI: RESET Instruction Flag bit

1= The RESET instruction was not executed

0 = The RESET instruction was executed causing a device Reset
(must be set in software after a Brown-out Reset occurs)

TO: Watchdog Time-out Flag bit

1 = After power-up, CLRWDT instruction, or SLEEP instruction

0= A WDT time-out occurred

PD: Power-down Detection Flag bit

1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

POR: Power-on Reset Status bit

1= A Power-on Reset has not occurred
0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)

BOR: Brown-out Reset Status bit

1 = A Brown-out Reset has not occurred
0 = A Brown-out Reset occurred (must be set in software after a Brown-out Reset occurs)

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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5.2.2 TABLAT — TABLE LATCH REGISTER

The Table Latch (TABLAT) is an 8-bit register mapped
into the SFR space. The Table Latch is used to hold
8-bit data during data transfers between program
memory and data RAM.

5.2.3 TBLPTR — TABLE POINTER
REGISTER

The Table Pointer (TBLPTR) addresses a byte within
the program memory. The TBLPTR is comprised of
three SFR registers: Table Pointer Upper Byte, Table
Pointer High Byte and Table Pointer Low Byte
(TBLPTRU:TBLPTRH:TBLPTRL). These three regis-
ters join to form a 22-bit wide pointer. The low-order 21
bits allow the device to address up to 2 Mbytes of
program memory space. The 22nd bit allows access to
the Device ID, the User ID and the configuration bits.

The Table Pointer, TBLPTR, is used by the TBLRD and
TBLWT instructions. These instructions can update the
TBLPTR in one of four ways, based on the table oper-
ation. These operations are shown in Table 5-1. These
operations on the TBLPTR only affect the low-order
21 bits.

524 TABLE POINTER BOUNDARIES

TBLPTR is used in reads, writes and erases of the
Flash program memory.

When a TBLRD is executed, all 22 bits of the Table
Pointer determine which byte is read from program
memory into TABLAT.

When a TBLWT is executed, the three LSbs of the Table
Pointer (TBLPTR<2:0>) determine which of the eight
program memory holding registers is written to. When
the timed write to program memory (long write) begins,
the 19 MSbs of the Table Pointer, TBLPTR
(TBLPTR<21:3>), will determine which program mem-
ory block of 8 bytes is written to. For more detail, see
Section 5.5 “Writing to Flash Program Memory”.

When an erase of program memory is executed, the
16 MSbs of the Table Pointer (TBLPTR<21:6>) point to
the 64-byte block that will be erased. The Least
Significant bits (TBLPTR<5:0>) are ignored.

Figure 5-3 describes the relevant boundaries of
TBLPTR based on Flash program memory operations.

TABLE 5-1: TABLE POINTER OPERATIONS WITH TBLRD AND TBLWT INSTRUCTIONS

Example Operation on Table Pointer
TBLRD* TBLPTR is not modified
TBLWT*

TBLRD* + TBLPTR is incremented after the read/write

TBLWT* +

TBLRD* - TBLPTR is decremented after the read/write

TBLWT* -

TBLRD+* TBLPTR is incremented before the read/write

TBLWT+*

FIGURE 5-3: TABLE POINTER BOUNDARIES BASED ON OPERATION
21 TBLPTRU 16 15 TBLPTRH 8 7 TBLPTRL 0

A A

ERASE - TBLPTR<20:6>

I
A

WRITE - TBLPTR<21:3>

READ — TBLPTR<21:0>
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NOTES:
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NOTES:
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16.2 Capture Mode

In Capture mode, CCPR1H:CCPR1L captures the 16-bit
value of the TMR1 or TMR3 registers when an event
occurs on pin RC2/CCPL1. An event is defined as one of
the following:

* every falling edge

« every rising edge

 every 4th rising edge

« every 16th rising edge

The event is selected by control bits, CCP1M3:CCP1MO
(CCP1CON<3:0>). When a capture is made, the inter-
rupt request flag bit, CCP1IF (PIR1<2>), is set; it must
be cleared in software. If another capture occurs before

the value in register CCPR1 is read, the old captured
value is overwritten by the new captured value.

16.2.1 CCP PIN CONFIGURATION

In Capture mode, the RC2/CCP1 pin should be
configured as an input by setting the TRISC<2> bit.

Note: If the RC2/CCPL1 is configured as an out-
put, a write to the port can cause a capture
condition.

16.2.2 TIMER1/TIMER3 MODE SELECTION

The timers that are to be used with the capture feature
(Timer1 and/or Timer3) must be running in Timer mode,
or Synchronized Counter mode. In Asynchronous
Counter mode, the capture operation may notwork. The
timer to be used with each CCP module is selected in the
T3CON register (see Section 16.1.1 “CCP Modules
and Timer Resources”).

FIGURE 16-2:

16.2.3 SOFTWARE INTERRUPT

When the Capture mode is changed, a false capture
interrupt may be generated. The user should keep bit
CCPLlIE (PIE1<2>) clear to avoid false interrupts and
should clear the flag bit, CCP1IF, following any such
change in operating mode.

16.2.4 CCP PRESCALER

There are four prescaler settings, specified by bits
CCP1M3:CCP1MO0. Whenever the CCP module is
turned off or the CCP module is not in Capture mode,
the prescaler counter is cleared. This means that any
Reset will clear the prescaler counter.

Switching from one capture prescaler to another may
generate an interrupt. Also, the prescaler counter will
not be cleared, therefore, the first capture may be from
a non-zero prescaler. Example 16-1 shows the
recommended method for switching between capture
prescalers. This example also clears the prescaler
counter and will not generate the “false” interrupt.

EXAMPLE 16-1: CHANGING BETWEEN
CAPTURE PRESCALERS

CLRF CCP1CON, F ; Turn CCP module off
MOVLW NEW_CAPT_PS ; Load WREG with the
; new prescaler mode
; value and CCP ON

; Load CCP1CON with

; this value

MOVWF CCP1CON

CAPTURE MODE OPERATION BLOCK DIAGRAM

Set Flag bit CCP1IF

Prescaler
E%ﬂ‘____ +1,4,16

CCP1 pin

|
T3CCP2 TMR3
[__:[::> Enable
| CCPR1H | CCPRIL |

| TMR3H | TMR3L |

and
Edge Detect

% CCP1CON<3:0>
Qs

T3CCP2 Enable

| TMRIH | TMRIL |

© 2003-2013 Microchip Technology Inc.
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REGISTER 17-2:  SSPCON1: MSSP CONTROL REGISTER1 (SPI MODE)
RWO RW-O0 RW-0O RWO RWO0 RWO RW-0  RW-0
WCOL | SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPML | SSPMO
bit 7 bit 0

bit 7 WCOL: Write Collision Detect bit (Transmit mode only)

1 = The SSPBUF register is written while it is still transmitting the previous word
(must be cleared in software)

0 = No collision

bit 6 SSPOV: Receive Overflow Indicator bit

SPI Slave mode:

1 = Anew byte is received while the SSPBUF register is still holding the previous data. In case
of overflow, the data in SSPSR is lost. Overflow can only occur in Slave mode. The user
must read the SSPBUF, even if only transmitting data, to avoid setting overflow
(must be cleared in software).

0 = No overflow

Note: In Master mode, the overflow bit is not set, since each new reception (and
transmission) is initiated by writing to the SSPBUF register.

bit 5 SSPEN: Synchronous Serial Port Enable bit

1 = Enables serial port and configures SCK, SDO, SDI and SS as serial port pins
0 = Disables serial port and configures these pins as I/O port pins

Note:  When enabled, these pins must be properly configured as input or output.

bit 4 CKP: Clock Polarity Select bit

1 = Idle state for clock is a high level
0 = Idle state for clock is a low level

bit 3-0 SSPM3:SSPMO0: Synchronous Serial Port Mode Select bits

0101 = SPI Slave mode, clock = SCK pin, § pin control disabled, SS can be used as I/O pin
0100 = SPI Slave mode, clock = SCK pin, SS pin control enabled

0011 = SPI Master mode, clock = TMR2 output/2

0010 = SPI Master mode, clock = Fosc/64

0001 = SPI Master mode, clock = Fosc/16

0000 = SPI Master mode, clock = Fosc/4

Note:  Bit combinations not specifically listed here are either reserved, or implemented in
12C mode only.

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

© 2003-2013 Microchip Technology Inc. DS39609C-page 159



PIC18F6520/8520/6620/8620/6720/8720

17.4 1°C Mode

The MSSP module in 1°C mode fully implements all
master and slave functions (including general call sup-
port) and provides interrupts on Start and Stop bits in
hardware to determine a free bus (multi-master
function). The MSSP module implements the standard
mode specifications, as well as 7-bit and 10-bit
addressing.

Two pins are used for data transfer:

 Serial clock (SCL) — RC3/SCK/SCL
« Serial data (SDA) — RC4/SDI/SDA

The user must configure these pins as inputs or outputs
through the TRISC<4:3> bits.

FIGURE 17-7: MSSP BLOCK DIAGRAM
(1°C MODE)
<; Internal
Data Bus
Read *@% Write
RC3/SCK/SCL ‘ SSPBUF reg ‘

S

7z
E | Shift

Clock

E Q‘—‘ SSPSR reg
RC4/ MSb LSb
S/ ._|>
SDA

‘ Match Detect |—> Addr Match

i

‘ SSPADD reg |
Start and Set, Reset
Stop bit Detect — S, P bits
(SSPSTAT reg)

1741 REGISTERS

The MSSP module has six registers for 1°C operation.
These are:

* MSSP Control Register 1 (SSPCON1)

* MSSP Control Register 2 (SSPCON2)

« MSSP Status Register (SSPSTAT)

» Serial Receive/Transmit Buffer (SSPBUF)

* MSSP Shift Register (SSPSR) — Not directly
accessible

* MSSP Address Register (SSPADD)

SSPCON, SSPCON2 and SSPSTAT are the control
and status registers in 1°C mode operation. The
SSPCON and SSPCON?2 registers are readable and
writable. The lower six 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.

SSPADD register holds the slave device address
when the SSP is configured in 12C Slave mode. When
the SSP is configured in Master mode, the lower
seven bits of SSPADD act as the Baud Rate
Generator reload value.

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.

DS39609C-page 166
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REGISTER 18-1: TXSTAx: TRANSMIT STATUS AND CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R-1 R/W-0
CSRC TX9 TXEN SYNC — BRGH TRMT TX9D
bit 7 bit 0

bit 7 CSRC: Clock Source Select bit

Asynchronous mode:
Don't care.

Synchronous mode:
1 = Master mode (clock generated internally from BRG)
0 = Slave mode (clock from external source)

bit 6 TX9: 9-bit Transmit Enable bit

1 = Selects 9-bit transmission
0 = Selects 8-bit transmission

bit 5 TXEN: Transmit Enable bit

1 = Transmit enabled
0 = Transmit disabled

Note:  SREN/CREN overrides TXEN in Sync mode.

bit 4 SYNC: USART Mode Select bit

1 = Synchronous mode
0 = Asynchronous mode

bit 3 Unimplemented: Read as ‘0’
bit 2 BRGH: High Baud Rate Select bit
Asynchronous mode:
1 = High speed
0 = Low speed
Synchronous mode:
Unused in this mode.
bit 1 TRMT: Transmit Shift Register Status bit
1 =TSR empty
0 =TSR full
bit 0 TX9D: 9th bit of Transmit Data
Can be address/data bit or a parity bit.

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n =Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
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NOTES:
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FIGURE 23-6: EXTERNAL BLOCK TABLE READ (EBTRn) DISALLOWED
Register Values Program Memory Configuration Bit Settings
000000h _

0001EFh WRTB, EBTRB =11
000200h

TBLPTR = 000FFFh WRTO, EBTRO = 10
003FFFh
004000h

PC = 004FFEh TBLRD * WRT1, EBTRL = 11
007FFFh
008000h

WRT2, EBTR2 =11
00BFFFh
00C000h

WRT3, EBTR3 =11
OOFFFFh

N —
e e
Results: All table reads from external blocks to Block n are disabled whenever EBTRn = 0.
TABLAT register returns a value of ‘0’.

FIGURE 23-7: EXTERNAL BLOCK TABLE READ (EBTRn) ALLOWED
Register Values Program Memory Configuration Bit Settings
000000h -
0001EEh WRTB, EBTRB =11
000200h
TBLPTR = 000FFFh : WRTO, EBTRO = 10
PC = 003FFEh TBLRD * 003FFFh
004000h
WRT1, EBTR1 =11
007FFFh
008000h
WRT2, EBTR2 =11
00BFFFh
00C000h
WRT3, EBTR3 =11
OOFFFFh
NS N
ah T

Results: Table reads permitted within Block n, even when EBTRBnN = 0.
TABLAT register returns the value of the data at the location TBLPTR.

DS39609C-page 256 © 2003-2013 Microchip Technology Inc.




PIC18F6520/8520/6620/8620/6720/8720

NOTES:
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24.1 Instruction Set

ADDLW ADD literal to W ADDWF ADD W to f
Syntax: [label] ADDLW  k Syntax: [label | ADDWF  f[,d[,a] f[,d[,a]
Operands: 0<k<255 Operands: 0<f<255
Operation: W) +k >W de[0,1]
a e [0,1]
Status Affected: N, OV, C,DC, Z )
) Operation: (W) + (f) > dest
Encoding: ‘ 0000 | 1111 ‘ Kkkk | kkkk ‘
L Status Affected: N, OV, C,DC, Z
Description: The contents of W are added to the ]
8-bit literal ‘k’ and the result is Encoding: ‘ 0010 | 01da ‘ ff£f | fE£f ‘
placed in W. Description: Add W to register ‘f’. If ‘d’ is ‘0’, the
Words: 1 result !s stored in W. .If ‘o’ i; ‘1’, the
. result is stored back in register ‘f’
Cycles: 1 (default). If ‘a’ is ‘0’, the Access
Q Cycle Activity: Bank will be selected. If ‘a’ is ‘1’,
Q1 Q2 Q3 Q4 the BSR is used.
Decode Read Process Write to W Words: 1
literal 'k’ Data
Cycles: 1
Exambple: ADDLW  0x15 Q Cycle Activity:
Before Instruction Q1 Q2 Q3 94
_ Decode Read Process Write to
W = 0x10 register ‘f’ Data destination
After Instruction
W = 0x25 Example: ADDWF REG, 0, 0

Before Instruction

w = 0x17

REG = 0xC2
After Instruction

w = 0xD9

REG = 0xC2

© 2003-2013 Microchip Technology Inc. DS39609C-page 265
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COMF Complement f CPFSEQ Compare f with W, skip if f =W
Syntax: [label] COMF f[,d[,a] Syntax: [label] CPFSEQ f[,a]
Operands: 0<f<255 Operands: 0<f<255
d e [0,1] ae[0,1]
ae [0.1] Operation: - W),
Operation: (f) — dest skip if (f) = (W)
Status Affected: N, Z (unsigned comparison)
Encoding: ‘ 0001 | 11da ‘ FEEE | FEEE ‘ Status Affected: ~ None
Description: The contents of register ‘f are com- Encoding: ‘ 0110 | oola ‘ Ffff | Ffff ‘
plemented. If ‘d’ is ‘0’, the result is Description: Compares the contents of data
stored in W. If ‘'d" is ‘1’, the result is memory location ‘f' to the contents
stored back in register ‘f' (default). of W by performing an unsigned
If ‘a’ is ‘0", the Access Bank will be subtraction.
selected, overriding the BSR value. If ‘f = W, then the fetched
If ‘a’ = 1, then the bank will be instruction is discarded and a NOP
selected as per the BSR value is executed instead, making this a
(default). two-cycle instruction. If ‘a’is ‘0’, the
Words: 1 Acce_ss_ Bank will be selected,
overriding the BSR value. If ‘a’ = 1,
Cycles: 1 then the bank will be selected as
Q Cycle Activity: per the BSR value (default).
Q1 Q2 Q3 Q4 Words: 1
Decode Read Process Write to Cycles: 1(2)
register ' Data destination Note: 3 cycles if skip and followed
Example: COMF REG, 0, O

Before Instruction

Q Cycle Activity:

by a 2-word instruction.

REG = 0x13
. Q1 Q2 Q3 Q4
After Instruction
_ Decode Read Process No
REG = 03 register ‘f’ Data operation
W = OxEC _ g P
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 CPFSEQ REG, 0
NEQUAL
EQUAL

Before Instruction

PC Address =  HERE
W = ?
REG = ?
After Instruction
If REG = W;
PC = Address (EQUAL)
If REG = W;
PC = Address (NEQUAL)
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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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26.4.3 TIMING DIAGRAMS AND SPECIFICATIONS

FIGURE 26-7: EXTERNAL CLOCK TIMING (ALL MODES EXCEPT PLL)

0OSC1

CLKO

TABLE 26-6: EXTERNAL CLOCK TIMING REQUIREMENTS

Pilr:m Symbol Characteristic Min Max Units Conditions
1A Fosc External CLKI Frequency® DC 25 MHz EC, ECIO, PIC18FX620/X720
(-40°C to +85°C)
DC 40 MHz EC, ECIO, PIC18FX520
(-40°C to +85°C)
DC 25 MHz EC, ECIO, PIC18FX520 using external
memory interface (-40°C to +85°C)
Oscillator Frequency® DC 4 MHz | RC oscillator
0.1 4 MHz XT oscillator
4 25 MHz HS oscillator
10 MHz HS + PLL oscillator, PIC18FX520
6 6.25 MHz | HS + PLL oscillator, PIC18FX520 using
external memory interface
6.25 MHz HS + PLL oscillator, PIC18FX620/X720
5 200 kHz LP Oscillator mode
1 Tosc External CLKI Period® 25 — ns EC, ECIO, PIC18FX620/X720
(-40°C to +85°C)
160 _ ns EC, ECIO, PIC18FX520
(-40°C to +85°C)
Oscillator Period®) 250 — ns |RC oscillator
250 10,000 ns XT oscillator
25 250 ns HS oscillator
100 250 ns HS + PLL oscillator, PIC18FX520
100 160 ns HS + PLL oscillator, PIC18FX620/X720
25 — us LP oscillator
Tey Instruction Cycle Time(® 100 — ns | Tcy = 4/Fosc
TosL, External Clock in (OSC1) 30 — ns XT oscillator
TosH High or Low Time 25 — us LP oscillator
10 — ns HS oscillator
4 TosR, External Clock in (OSC1) Rise — 20 ns XT oscillator
Tosk or Fall Time — 50 ns LP oscillator
— 7.5 ns HS oscillator

Note 1: Instruction cycle period (Tcy) equals four times the input oscillator time base period for all configurations except PLL. All
specified values are based on characterization data for that particular oscillator type under standard operating conditions
with the device executing code. Exceeding these specified limits may result in an unstable oscillator operation and/or
higher than expected current consumption. All devices are tested to operate at “min.” values with an external clock applied
to the OSC1/CLKI pin. When an external clock input is used, the “max.” cycle time limit is “DC” (no clock) for all devices.
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TABLE 26-14: PARALLEL SLAVE PORT REQUIREMENTS (PIC18F8X20)

Pﬁ:m Symbol Characteristic Min | Max | Units Conditions
62 TDTV2wWRH | Data In Valid before WR T or CS T 20 — ns

(setup time) 25 — ns | Extended Temp. range
63 TWRH2DTI  |WR T or CS 7 to Data—In PIC18FXX20 | 20 — ns

Invalid (hold time) PICIBLFXX20| 35 | — | ns |VDD=2.0V
64 TrRoL2DTV | RD { and CS { to Data—Out Valid — 80 ns

— 90 ns |Extended Temp. range

65 TrRDH2DTI  |RD 71 or CS { to Data—Out Invalid 10 30 ns
66 TiBrINH Inhibit of the IBF flag bit being cleared from — | 3Tcy

WR TorCS?T

FIGURE 26-16: EXAMPLE SPI MASTER MODE TIMING (CKE = 0)

(CKP = 1) ! , ! A /:

SDI

Note: Refer to Figure 26-6 for load conditions.

DS39609C-page 328 © 2003-2013 Microchip Technology Inc.




PIC18F6520/8520/6620/8620/6720/8720

TABLE 26-25: A/D CONVERTER CHARACTERISTICS: PIC18FXX20 (INDUSTRIAL, EXTENDED)
PIC18LFXX20 (INDUSTRIAL)

P’a\lrc;am Symbol Characteristic Min Typ Max Units Conditions

A0l NR Resolution — — 10 bit

AO03 EiL Integral Linearity Error — — <1 LSb |VREF =VDD = 5.0V

A04 EbpL Differential Linearity Error — — <1 LSb |VREF =VDD = 5.0V

AO5 EG Gain Error — — <#1 LSb |VREF = VDD = 5.0V

A06 EOFF Offset Error — — <+15 LSb |VREF = VDD = 5.0V

A0 |— Monotonicity guaranteed® — |Vss < VAIN < VREF

A20 VREF Reference Voltage 1.8v — — V |VDD < 3.0V

A20A (VREFH — VREFL) 3V — — V |VDD 2 3.0V

A21 VREFH Reference Voltage High AVss — AVDD + 0.3V \%

A22 |VRErL |Reference Voltage Low AVss - 0.3VO) | — VREFH Y,

A25  |vain Analog Input Voltage Avss—0.3v®| — |Avbp +0.3v®| Vv |VDD > 2.5V (Note 3)

A30 ZAIN Recommended Impedance of — — 25 kQ |(Note 4)

Analog Voltage Source

A50 IREF VREF Input Current (Note 1) — — 5 pA | During VAIN acquisition.

— — 150 pA  |During A/D conversion
cycle.

Note 1: Vss < VAIN < VREF

The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.
For VDD < 2.5V, VAIN should be limited to <.5 VDD.

Maximum allowed impedance for analog voltage source is 10 kQ. This requires higher acquisition times.
IVDD — AVDDI must be <3.0V and IAVSs — Vssl must be <0.3V.

AN

FIGURE 26-26: A/D CONVERSION TIMING

BSF ADCONO, GO><.

—| ~— (Note2) 131 :
Q4 ! ; - :

. — = 130 e

AIDCLK <132, |! ]

D G5 @D & 05 € €D &9 GID

A/D DATA ;
ADRES E E OLD_DATA >E< NEW_DATA
ADIF E E _'E 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: This is a minimal RC delay (typically 100 ns), which also disconnects the holding capacitor from the analog input.
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FIGURE 27-19: TYPICAL IpD vs. Fosc OVER VbbD (EC MODE) (PIC18F8520 DEVICES ONLY)

30 ‘
Typical: statistical mean @ 25°C
Maximum: mean + 3c (-40°C to +125°C)
25 Minimum: mean - 3c (-40°C to +125°C)
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FIGURE 27-20: MAXIMUM Ipb vs. Fosc OVER Vbb (EC MODE) INDUSTRIAL
(PIC18F8520 DEVICES ONLY)
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