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PIC18F6525/6621/8525/8621

2.6.2 OSCILLATOR TRANSITIONS

PIC18F6525/6621/8525/8621 devices contain circuitry
to prevent “glitches” when switching between oscillator
sources. Essentially, the circuitry waits for eight rising
edges of the clock source that the processor is switch-
ing to. This ensures that the new clock source is stable
and that its pulse width will not be less than the shortest
pulse width of the two clock sources.

FIGURE 2-8:

A timing diagram indicating the transition from the main
oscillator to the Timer1 oscillator is shown in Figure 2-8.
The Timerl oscillator is assumed to be running all the
time. After the SCSO bit is set, the processor is frozen at
the next occurring Q1 cycle. After eight synchronization
cycles are counted from the Timerl oscillator, operation
resumes. No additional delays are required after the
synchronization cycles.

TIMING DIAGRAM FOR TRANSITION FROM OSC1 TO TIMER1 OSCILLATOR
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Note:  ToLy is the delay from SCS high to first count of transition circuit.

The sequence of events that takes place when switch-
ing from the Timerl oscillator to the main oscillator will
depend on the mode of the main oscillator. In addition
to eight clock cycles of the main oscillator, additional
delays may take place.

FIGURE 2-9:

If the main oscillator is configured for an external
crystal (HS, XT, LP), then the transition will take place
after an oscillator start-up time (TosT) has occurred. A
timing diagram, indicating the transition from the
Timerl oscillator to the main oscillator for HS, XT and
LP modes, is shown in Figure 2-9.

TIMING FOR TRANSITION BETWEEN TIMER1 AND OSC1 (HS, XT, LP)
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Note: TosT = 1024 Tosc (drawing not to scale).
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3.1 Power-on Reset (POR)

A Power-on Reset pulse is generated on-chip when
VDD rise is detected. To take advantage of the POR
circuitry, tie the MCLR pin through a 1 kQ to 10 kQ
resistor to VDD. This will eliminate external RC
components usually needed to create a Power-on
Reset delay. A minimum rise rate for VDD is specified
(parameter D004). For a slow rise time, see Figure 3-2.

When the device starts normal operation (i.e., exits the
Reset condition), device operating parameters
(voltage, frequency, temperature, etc.) must be met to
ensure operation. If these conditions are not met, the
device must be held in Reset until the operating
conditions are met.

FIGURE 3-2: EXTERNAL POWER-ON
RESET CIRCUIT (FOR
SLOW VbbD POWER-UP)
VDD
D R
R1
MCLR
c PICL18F6X2X/8X2X

1

Note 1: External Power-on Reset circuit is required
only if the VDD power-up slope is too slow.
The diode D helps discharge the capacitor
quickly when VDD powers down.

2: R <40kQ is recommended to make sure
that the voltage drop across R does not
violate the device’s electrical specification.

3:  R1=1kQto 10 kQ will limit any current
flowing into MCLR from external capacitor
C in the event of MCLR/VPP pin breakdown,
due to Electrostatic Discharge (ESD) or
Electrical Overstress (EOS).

3.2 Power-up Timer (PWRT)

The Power-up Timer provides a fixed nominal time-out
(parameter 33) only on power-up from the POR. The
Power-up Timer operates on an internal RC oscillator.
The chip is kept in Reset as long as the PWRT is active.
The PWRT'’s time delay allows VDD to rise to an
acceptable level. A configuration bit is provided to
enable/disable the PWRT.

The power-up time delay will vary from chip-to-chip due
to VDD, temperature and process variation. See DC
parameter 33 for details.

3.3 Oscillator Start-up Timer (OST)

The Oscillator Start-up Timer (OST) provides a 1024
oscillator cycle (from OSC1 input) delays after the
PWRT delay is over (parameter 32). This ensures that
the crystal oscillator or resonator has started and
stabilized.

The OST time-out is invoked only for XT, LP and HS
modes and only on Power-on Reset, or wake-up from
Sleep.

34 PLL Lock Time-out

With the PLL enabled, the time-out sequence following
a Power-on Reset is different from other oscillator
modes. A portion of the Power-up Timer is used to pro-
vide a fixed time-out that is sufficient for the PLL to lock
to the main oscillator frequency. This PLL lock time-out
(TpLL) is typically 2ms and follows the oscillator
start-up time-out.

35 Brown-out Reset (BOR)

A configuration bit, BOR, can disable (if clear/
programmed) or enable (if set) the Brown-out Reset
circuitry. If VDD falls below parameter D005 for greater
than parameter 35, the brown-out situation will reset
the chip. A Reset may not occur if VDD falls below
parameter D005 for less than parameter 35. The chip
will remain in Brown-out Reset until VDD rises above
BVDD. If the Power-up Timer is enabled, it will be
invoked after VDD rises above BVDD; it then will keep
the chip in Reset for an additional time delay
(parameter 33). If VDD drops below BVDD while the
Power-up Timer is running, the chip will go back into a
Brown-out Reset and the Power-up Timer will be
initialized. Once VDD rises above BVDD, the Power-up
Timer will execute the additional time delay.

3.6 Time-out Sequence

On power-up, the time-out sequence is as follows:
First, PWRT time-out is invoked after the POR time
delay has expired. Then, OST is activated. The total
time-out will vary based on oscillator configuration and
the status of the PWRT. For example, in RC mode with
the PWRT disabled, there will be no time-out at all.
Figure 3-3, Figure 3-4, Figure 3-5, Figure 3-6 and
Figure 3-7 depict time-out sequences on power-up.

Since the time-outs occur from the POR pulse, the
time-outs will expire if MCLR is kept low long enough.
Bringing MCLR high will begin execution immediately
(Figure 3-5). This is useful for testing purposes or to
synchronize more than one PIC18F6525/6621/8525/
8621 device operating in parallel.

Table 3-2 shows the Reset conditions for some Special
Function Registers, while Table 3-3 shows the Reset
conditions for all of the registers.
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9.1 INTCON Registers Note: Interrupt flag bits are set when an interrupt

The INTCON registers are readable and writable
registers which contain various enable, priority and flag

bits.

REGISTER 9-1:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

condition occurs, regardless of the state of
its corresponding enable bit or the global
interrupt enable bit. User software should
ensure the appropriate interrupt flag bits
are clear prior to enabling an interrupt.
This feature allows for software polling.

INTCON: INTERRUPT CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-x
GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE RBIE TMROIF | INTOIF RBIF
bit 7 bit 0

GIE/GIEH: Global Interrupt Enable bit

When IPEN (RCON<7>) = 0:
1 = Enables all unmasked interrupts
0 = Disables all interrupts

When IPEN (RCON<7>) = 1:

1 = Enables all high priority interrupts

0 = Disables all interrupts

PEIE/GIEL: Peripheral Interrupt Enable bit

When IPEN (RCON<7>) = 0:
1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts

When IPEN (RCON<7>) = 1:

1 = Enables all low priority peripheral interrupts
0 = Disables all low priority peripheral interrupts
TMROIE: TMRO Overflow Interrupt Enable bit

1 = Enables the TMRO overflow interrupt
0 = Disables the TMRO overflow interrupt

INTOIE: INTO External Interrupt Enable bit

1 = Enables the INTO external interrupt
0 = Disables the INTO external interrupt

RBIE: RB Port Change Interrupt Enable bit

1 = Enables the RB port change interrupt

0 = Disables the RB port change interrupt

TMROIF: TMRO Overflow Interrupt Flag bit

1 = TMRO register has overflowed (must be cleared in software)
0 = TMRO register did not overflow

INTOIF: INTO External Interrupt Flag bit

1 = The INTO external interrupt occurred (must be cleared in software)
0 = The INTO external interrupt did not occur

RBIF: RB Port Change Interrupt Flag bit

1 = Atleast one of the RB7:RB4 pins changed state (must be cleared in software)
0 = None of the RB7:RB4 pins have changed state

Note: A mismatch condition will continue to set this bit. Reading PORTB will end the
mismatch condition and allow the bit to be cleared.

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared X = Bit is unknown
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9.3 PIE Registers

The PIE registers contain the individual enable bits for
the peripheral interrupts. Due to the number of
peripheral interrupt sources, there are three Peripheral
Interrupt Enable registers (PIE1, PIE2 and PIE3).
When the IPEN bit (RCON<7>) is ‘'0’, the PEIE bit must
be set to enable any of these peripheral interrupts.

REGISTER 9-7:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

PIE1l: PERIPHERAL INTERRUPT ENABLE REGISTER 1

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

PSPIEW ADIE RC1IE TX1IE SSPIE CCP1IE | TMR2IE | TMR1IE

bit 7 bit 0

PSPIE: Parallel Slave Port Read/Write Interrupt Enable bit(H)
1 = Enables the PSP read/write interrupt
0 = Disables the PSP read/write interrupt
Note:  Enabled only in Microcontroller mode for PIC18F8525/8621 devices.

ADIE: A/D Converter Interrupt Enable bit

1 = Enables the A/D interrupt

0 = Disables the A/D interrupt

RC1IE: USART1 Receive Interrupt Enable bit

1 = Enables the USART1 receive interrupt
0 = Disables the USART1 receive interrupt

TX1IE: USART1 Transmit Interrupt Enable bit

1 = Enables the USART1 transmit interrupt
0 = Disables the USART1 transmit interrupt

SSPIE: Master Synchronous Serial Port Interrupt Enable bit

1 = Enables the MSSP interrupt
0 = Disables the MSSP interrupt

CCPL1IE: ECCP1 Interrupt Enable bit

1 = Enables the ECCP1 interrupt
0 = Disables the ECCP1 interrupt

TMR2IE: TMR2 to PR2 Match Interrupt Enable bit

1 = Enables the TMR2 to PR2 match interrupt
0 = Disables the TMR2 to PR2 match interrupt

TMR1IE: TMR1 Overflow Interrupt Enable bit

1 = Enables the TMR1 overflow interrupt
0 = Disables the TMR1 overflow interrupt

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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FIGURE 10-2: BLOCK DIAGRAM OF FIGURE 10-3: BLOCK DIAGRAM OF
RA3:RAOAND RA5PINS RA4/TOCKI PIN
RD LATA N RD LATA
Data
Bus Data
D Qr— Bus D Q
\é\:R LATA VDD \é\(R LATA
PORTA k3D D—( ] PORTA tcﬁta iD N 1/0 pin®
Data Latch J Data Latch
— D Q N 1/0 pin(® D Q Vss
WR TRISA e Schmitt
WR TRISA cK L0 AnaloVSS M_" Trcigg]elr K\7
TRIS Latch Input TRIS Latch g‘pf‘f‘t
Mode J F utier
9 RD TRISA
RD TRISA TTL
Input
| 9 b Buffer /I 9 b
EN F EN —‘
RD PORTA I[>O RD PORTA ® {>o
__TMRO Clock Input
To A/D Converter and LVD Modules -
N i X X Note 1: /O pins have protection diodes to VDD and Vss.
Note 1: /O pins have protection diodes to VbD and Vss.
FIGURE 10-4: BLOCK DIAGRAM OF RAG6 PIN (WHEN ENABLED AS 1/0)

ECRA6 or RCRAG Enable

Data Bus

RD LATA

&— D Q

tCK Q

WR LATA or PORTA

Data Latch J
in@®
WR TRISA CK O Vss
TRIS Latch
q
TTL
RD TRISA Input
Buffer

ECRAG6 or RCRA6 Enable

RD PORTA

[ — ]

Note 1: 1/O pins have protection diodes to VDD and Vss.
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10.8 PORTH, LATH and TRISH
Registers

Note:  PORTH is available only on PIC18F8525/

8621 devices.

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

Read-modify-write operations on the LATH register,
read and write the latched output value for PORTH.

Pins RH7:RH4 are multiplexed with analog inputs
AN15:AN12. Pins RH3:RHO are multiplexed with the
system bus as the external memory interface; they are
the high-order address bits A19:A16. By default, pins
RH7:RH4 are enabled as A/D inputs and pins
RH3:RHO are enabled as the system address bus.
Register ADCONL1 configures RH7:RH4 as I/O or A/D
inputs. Register MEMCON configures RH3:RHO as 1/0
or system bus pins.

Note 1: On Power-on Reset, PORTH pins
RH7:RH4 default to A/D inputs and read

as ‘o’
2: On Power-on Reset, PORTH pins
RH3:RHO default to system bus signals.

FIGURE 10-18: RH3:RHO PINS BLOCK
DIAGRAM IN I/O MODE
1
RD LATH N
Data
Bus b 9 l/,\(
1/0 pin®
gR LATH as
PORTH Data Latch

!

WR TRISH Schmitt
ECK_\— Trigger :\
Input
Buffer

-
RD TRISH N

EN
RD PORTH {>o —|

Note 1: I/O pins have diode protection to VDD and Vss.

EXAMPLE 10-8:  INITIALIZING PORTH

CLRF PORTH ; Initialize PORTH by
; clearing output
; data latches
CLRF LATH ; Alternate method
; to clear output
; data latches
MOVLW OFh ;
MOVWF ADCON1 ;

MOVLW 0CFh ; Value used to
; initialize data
; direction
MOVWF TRISH ; Set RH3:RHO as inputs

; RH5:RH4 as outputs
; RH7:RH6 as inputs

FIGURE 10-19: RH7:RH4 PINS BLOCK
DIAGRAM IN I/O MODE
RD LATH
Data
Bus D Q
1/0 pin®
\é\I{R LATH KL
PORTH Data Latch
t—° ° Schmitt
Trigger
HEEE ey | AN
TRIS Latch :7
e
RD TRISH N
///1 Q D
EN
RD PORTH {>Q —‘
__To A/D Converter

Note 1: I/O pins have diode protection to VDD and Vss.
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121

Timerl can operate in one of these modes:

Timerl Operation

* As atimer

 As a synchronous counter

« As an asynchronous counter

The operating mode is determined by the clock select
bit, TMR1CS (T1CON<1>).

When TMR1CS = 0, Timerl increments every instruc-
tion cycle. When TMR1CS = 1, Timerl increments on
every rising edge of the external clock input or the
Timer1 oscillator, if enabled.

When the Timerl oscillator is enabled (TLOSCEN is
set), the RC1/T10SI and RCO/T10SO/T13CKI pins
become inputs. That is, the TRISC<1:0> value is
ignored and the pins are read as ‘0.

Timerl also has an internal “Reset input”. This Reset
can be generated by the ECCP1 or ECCP2 special
event trigger. This is discussed in detail in Section 12.4
“Resetting Timerl Using an ECCP Special Trigger
Output”.

FIGURE 12-1: TIMER1 BLOCK DIAGRAM
TMR1IF ECCP Special Event Trigger
Overflow .
Interrupt 4 TMR1 ol Synchronized
Flag Bit CLR Clock Input
TMR1H TMRI1L
1 |-
TMR1ON |
c—— 4 On/Off T1SYNC
T10SC N
T1050/T13¢KI [X] . Z 1 :
I EE4:é>>glo;cEN = Prescaler Synchronize
T10SI X|_|_ nable Foscl4 1,2,4,8 det
Oscillator® | niemal — o J_l
L — — 4 }
Clock 2 Sleep Input

T1CKPS1:T1CKPSO
TMRI1CS

Note 1: When enable bit TLOSCEN is cleared, the inverter and feedback resistor are turned off. This eliminates power drain.

Note 1: When enable bit TLOSCEN is cleared, the inverter and feedback resistor are turned off. This eliminates power drain.

FIGURE 12-2: TIMER1 BLOCK DIAGRAM: 16-BIT READ/WRITE MODE
Data Bus<7:0>
8
TMR1H
AN 8
Write TMR1L . .
_Z ECCP Special Event Trigger
Read TMRle X :
TMRL1IF 8 TMR1 o Synchronized
Overflow
Interrupt Timer 1 CLR Clock Input
Flag bit High Byte TMRIL
1
________ R o TISYNC
' T10SC | N
T10SO/T13CKI @ ¢ * I// 1 Svnchroni
: Prescaler ynchronize
T10SCEN Fosc/4 1,2,4,8 _A det
Enable W Internal 0
T10SI Oscillator Clock 2
________ TMRI1CS Sleep Input

T1CKPS1:T1CKPSO
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14.1 Timer3 Operation When TMR3CS = 0, Timer3 increments every instruc-
) ) tion cycle. When TMR3CS = 1, Timer3 increments on

Timer3 can operate in one of these modes: every rising edge of the Timerl external clock input or

* As atimer the Timer1 oscillator, if enabled.

« As a synchronous counter When the Timerl oscillator is enabled (TLOSCEN is

» As an asynchronous counter set), the RC1/T10SI| and RCO/T10SO/T13CKI pins

The operating mode is determined by the clock select

bit, TMR3CS (T3CON<1>). ignored and the pins are read as ‘0.

become inputs. That is, the TRISC<1:0> value is

Timer3 also has an internal “Reset input”. This Reset
can be generated by the ECCP module (Section 14.0

“Timer3 Module”).

FIGURE 14-1: TIMER3 BLOCK DIAGRAM
ECCP Special Event Trigger
TMRSIF T3CCPx
Overflow
Interrupt 0 Synchronized
Flag bit CLR Clock Input
TMR3H TMR3L 4
1i«¢
TMR3ON
On/Off T3SYNC
T10S0/ + T10SC -, S -
T13CKI ) : -
) ' = Prescaler Synchronize |
; *— T10SCEN  Fosc/4 1,2,4,8 A det
' + Enable - internal 0
T10SI : + Oscillator® cjock 2 |
TMR3CS Sleep Input

T3CKPS1:T3CKPSO

Note 1: When enable bit TLOSCEN is cleared, the inverter and feedback resistor are turned off. This eliminates power drain.

FIGURE 14-2: TIMER3 BLOCK DIAGRAM CONFIGURED IN 16-BIT READ/WRITE MODE
Data Bus<7:0>
8
TMR3H

N
Write TMR3L

Ny
Read TMRBLj x

ECCP Special Event Trigger
Set TMR3IF Flag bit 8 N/ TMR3\/ T3CCPx o Synchronized
on Overflow A Timer3 CLR Clock Input
- 1

A

High Byte TMRSL ¢
-
To Timerl Clock Input <————— TMR30ON el
On/Off T3SYNC
T10SO/ ,/\ :
T13CKIl |
- | Prescaler Synchronize
T10SCEN Fosc/d reca _/_det
e 1 Internal 0 |
T10SI Oscillator®) el } )
Sleep Input
T3CKPS1:T3CKPSO
TMR3CS

Note 1: When the TLOSCEN bit is cleared, the inverter and feedback resistor are turned off. This eliminates power drain.
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18.3.5 MASTER MODE

The master can initiate the data transfer at any time
because it controls the SCK. The master determines
when the slave (Processor 2, Figure 18-2) is to
broadcast data by the software protocol.

In Master mode, the data is transmitted/received as
soon as the SSPBUF register is written to. If the SPI is
only going to receive, the SDO output could be dis-
abled (programmed as an input). The SSPSR register
will continue to shift in the signal present on the SDI pin
at the programmed clock rate. As each byte is
received, it will be loaded into the SSPBUF register as
if a normal received byte (interrupts and status bits
appropriately set). This could be useful in receiver
applications as a “Line Activity Monitor” mode.

FIGURE 18-3:

The clock polarity is selected by appropriately
programming the CKP bit (SSPCON1<4>). This then,
would give waveforms for SPlI communication as
shown in Figure 18-3, Figure 18-5 and Figure 18-6,
where the MSB is transmitted first. In Master mode, the
SPI clock rate (bit rate) is user programmable to be one
of the following:

» Foscl/4 (or Tcy)

» Fosc/16 (or 4 « Tcy)

» Fosc/64 (or 16 « Tcy)

» Timer2 output/2

This allows a maximum data rate (at 40 MHz) of
10.00 Mbps.

Figure 18-3 shows the waveforms for Master mode.

SPI™ MODE WAVEFORM (MASTER MODE)

Write to

SSPBUF ¢

SCK
(CKP =0

CKE = 0)

SCK
(CKP =1

CKE = 0)

4 Clock

SCK
(CKP=0
CKE =1)

Modes

SCK
(CKP=1

CKE =1)

(CKE = 0)

SDO

(CKE =1)

(SMP = 0) |

|
|
|
| |
SDO !><bit7:><bit6: bit5:><bit4:><bit3i><bit2 bit1:><bit0|
:><bit7:><bit6:><bit5:><bit4:><bit3:><bit2 .
DI |
R e T e e e e e
SRR RN NN

X bitl! bit 0
|

| | | pito

(SMP = 0) ! ! ! !

(SMP = 1)

Sample
(SMP =1)
SSPIF

|
nput S N |

SSPSR to
SSPBUF

Next Q4 Cycle
after Q24

DS39612C-page 178

© 2003-2013 Microchip Technology Inc.



PIC18F6525/6621/8525/8621

18.3.8 SLEEP OPERATION

In Master mode, all module clocks are halted and the
transmission/reception will remain in that state until the
device wakes from Sleep. After the device returns to
normal mode, the module will continue to transmit/
receive data.

In Slave mode, the SPI Transmit/Receive Shift register
operates asynchronously to the device. This allows the
device to be placed in Sleep mode and data to be
shifted into the SPI Transmit/Receive Shift register.
When all 8 bits have been received, the MSSP interrupt
flag bit will be set and if enabled, will wake the device
from Sleep.

18.3.9 EFFECTS OF A RESET

A Reset disables the MSSP module and terminates the
current transfer.

18.3.10 BUS MODE COMPATIBILITY

Table 18-1 shows the compatibility between the
standard SPI modes and the states of the CKP and
CKE control bits.

TABLE 18-1: SPI™ BUS MODES
Standard SPI Mode Control Bits State
Terminology CKP CKE
0, 0 0 1
0, 1 0 0
1, 0 1 1
1, 1 1 0

There is also a SMP bit which controls when the data is
sampled.

TABLE 18-2: REGISTERS ASSOCIATED WITH SPI™ OPERATION
. . . . . . . . Value on Value on
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 POR, BOR all other
Resets
INTCON GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE RBIE TMROIF INTOIF RBIF 0000 000x|0000 000u
PIR1 PSPIF® ADIF RC1IF TX1IF SSPIF CCP1IF | TMR2IF | TMR1IF | 0000 0000|0000 0000
PIE1 PSPIE®W ADIE RC1IE TX1IE SSPIE CCPlIE | TMR2IE | TMR1IE [ 0000 0000|0000 0000
IPR1 PspIp® ADIP RC1IP TX1IP SSPIP CCP1IP | TMR2IP | TMR1IP (1111 1111|1111 1111
TRISC PORTC Data Direction Register 1111 1111 {1111 1111
TRISF TRISF7 TRISF6 TRISF5 | TRISF4 | TRISF3 TRISF2 | TRISF1 | TRISFO {1111 1111|1111 1111
SSPBUF MSSP Receive Buffer/Transmit Register XXXX XXXX [uuuu uuuu
SSPCONL1 WCOL SSPOV SSPEN CKP SSPM3 SSPM2 | SSPM1 | SSPMO | 0000 0000|0000 0000
SSPSTAT SMP CKE D/A P S RIW UA BF 0000 0000|0000 0000
Legend: x =unknown, u = unchanged, — = unimplemented, read as ‘0’. Shaded cells are not used by the MSSP in SPI™ mode.
Note 1: Enabled only in Microcontroller mode for PIC18F8525/8621 devices.
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1°C™ MASTER MODE WAVEFORM (RECEPTION, 7-BIT ADDRESS)

FIGURE 18-22:
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23.1 Control Register

The Low-Voltage Detect Control register
(Register 23-1) controls the operation of the
Low-Voltage Detect circuitry.

REGISTER 23-1: LVDCON: LOW-VOLTAGE DETECT CONTROL REGISTER

u-0 u-0 R-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-1
— — IRVST LVDEN LvDL3 LVDL2 LVDL1 LVDLO
bit 7 bit 0

bit 7-6  Unimplemented: Read as ‘0’
bit 5 IRVST: Internal Reference Voltage Stable Flag bit

1 = Indicates that the Low-Voltage Detect logic will generate the interrupt flag at the specified
voltage range

0 = Indicates that the Low-Voltage Detect logic will not generate the interrupt flag at the
specified voltage range and the LVD interrupt should not be enabled

bit 4 LVDEN: Low-Voltage Detect Power Enable bit
1 = Enables LVD, powers up LVD circuit
0 = Disables LVD, powers down LVD circuit
bit 3-0 LVDL3:LVDLO: Low-Voltage Detection Limit bits
1111 = External analog input is used (input comes from the LVDIN pin)
1110 = 4.45V-4.83V
1101 = 4.16V-4.5V
1100 = 3.96V-4.3V
1011 = 3.76V-3.92V
1010 = 3.57V-3.87V
1001 = 3.47V-3.75V
1000 = 3.27V-3.55V
0111 = 2.98V-3.22V
0110 = 2.77V-3.01V
0101 = 2.67V-2.89V
0100 = 2.48V-2.68V
0011 = 2.37V-2.57V
0010 = 2.18V-2.36V
0001 =1.98V-2.14V
0000 = Reserved

Note:  LVDL3:LVDLO modes, which result in a trip point below the valid operating voltage
of the device, are not tested.

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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25.1 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[01]
a e [0,1]
Status Affected: N, OV, C,DC, Z )
) Operation: (W) + (f) > dest
Encoding: ‘ 0000 | 1111 ‘ kkkk | kkkk ‘
o Status Affected: N, QV, C,DC, Z
Description: The contents of W are added to the .
8-bit literal ‘k’ and the result is placed in Encoding: ‘ 0010 | 0lda ‘ fEff | fEff ‘
W. Description: Add W to register ‘f'. If ‘d’ is ‘0’, the
Words: 1 result is stored in W. If 'd’ is ‘1, the
result is stored back in register ‘f’
Cycles: 1 (default). If ‘a’ is ‘0", the Access Bank
Q Cycle Activity: will be selected. If ‘a’ is ‘1’, the BSR is
Ql QZ Q3 Q4 used.
Decode Read Process Write to W Words: 1
literal 'k’ Data Cycles: 1
Q Cycle Activity:
Example: ADDLW  0x15 01 Q2 03 04
Before Instruction Decode Read Process Write to
W = 0x10 register ‘f’ Data destination
After Instruction
W = 0x25
Example: ADDWF REG, 0, O
Before Instruction
w = 0x17
REG = 0xC2
After Instruction
W = 0xD9
REG = 0xC2
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TBLRD Table Read TBLRD Table Read (Continued)
Syntax: [ label ] TBLRD ((*; *+; *-; +*) Example 1: TBLRD *+ ;
Operands: None Before Instruction
Operation: if TBLRD* TABLAT = 0x55
(Prog Mem (TBLPTR)) — TABLAT; TBLPTR =  0x00A356
TBLPTR — No Change MEMORY(0x00A356) =  0x34
i(fPTBLT/ID*+ (TBLPTRY)) - TABLAT After Instruction
rog viem = ; TABLAT = 0x34
if TBLRD*-
(Prog Mem (TBLPTR)) — TABLAT; Example 2: TBLRD +* ;
(TBLPTR) — 1 —» TBLPTR .
) Before Instruction
if TBLRD+* TABLAT = OxAA
(TBLPTR) + 1 — TBLPTR; TBLPTR = 0§01A357
(Prog Mem (TBLPTR)) — TABLAT MEMORY(0x01A357) =  Ox12
Status Affected: None MEMORY(0x01A358) =  0x34
Encoding: 0000 0000 | 0000 10nn After Instruction
—0 * TABLAT = 0x34
nn= TBLPTR =  Ox01A358
=1 *+
=2 *-
=3 +%*
Description: This instruction is used to read the contents
of Program Memory (P.M.). To address the
program memory, a pointer called Table
Pointer (TBLPTR) is used.
The TBLPTR (a 21-bit pointer) points to
each byte in the program memory. TBLPTR
has a 2-Mbyte address range.
TBLPTR[O] = 0: Least Significant Byte of
Program Memory Word
TBLPTR[O] = 1: Most Significant Byte of
Program Memory Word
The TBLRD instruction can modify the value
of TBLPTR as follows:
* no change
¢ post-increment
¢ post-decrement
* pre-increment
Words: 1
Cycles: 2
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode No No No
operation operation operation
No No operation No No operation
operation |(Read Program | operation (Write
Memory) TABLAT)
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TABLE 27-13: CAPTURE/COMPARE/PWM REQUIREMENTS (ALL ECCP/CCP MODULES)

REO/RD —\\—/

Pa’\:(a)\m. Symbol Characteristic Min Max | Units Conditions
50 TecL CCPx Input No prescaler 05Tcy+20| — ns
Low Time with PIC18F6525/6621/ 10 — | ns
prescaler [8525/8621
PIC18LF6X2X/8X2X 20 — ns
51 TecH CCPx Input No prescaler 05Tcy+20| — ns
High Time With PIC18F6525/6621/ 10 — | ns
prescaler [8525/8621
PIC18LF6X2X/8X2X 20 — ns
52 TccP CCPx Input Period 3Tcy +40 — ns |N = prescale
N value (1,4 or 16)
53 TccR CCPx Qutput Rise Time PIC18F6525/6621/ — 25 ns
8525/8621
PIC18LF6X2X/8X2X — 45 ns
54 TccF CCPx Output Fall Time PIC18F6525/6621/ — 25 ns
8525/8621
PIC18LF6X2X/8X2X — 45 ns
FIGURE 27-13: PARALLEL SLAVE PORT TIMING (PIC18F8525/8621)
RE2/CS

REL/WR ;
65—
RD7:RDO % ! Z_\,
— 64—
Note: Refer to Figure 27-4 for load conditions.
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TABLE 27-20: 1°C™ BUS DATA REQUIREMENTS (SLAVE MODE)

Pe;\:(e)\m. Symbol Characteristic Min Max | Units Conditions

100 THIGH Clock High Time 100 kHz mode 4.0 — pus  |PIC18F6525/6621/8525/
8621 must operate at a
minimum of 1.5 MHz

400 kHz mode 0.6 — us |PIC18F6525/6621/8525/
8621 must operate at a
minimum of
10 MHz

MSSP module 1.5 Tey —

101 TLow Clock Low Time 100 kHz mode 4.7 — us |PIC18F6525/6621/8525/
8621 must operate at a
minimum of 1.5 MHz

400 kHz mode 1.3 — us |PIC18F6525/6621/8525/
8621 must operate at a
minimum of
10 MHz

MSSP module 1.5 Tey —

102 TR SDA and SCL Rise |100 kHz mode — 1000 ns

Time 400 kHz mode |20+0.1CB| 300 | ns |Csis specified to be from
10 to 400 pF
103 TF SDA and SCL Fall {100 kHz mode — 300 ns
Time 400 kHz mode |20+ 0.1Ce | 300 ns |Csis specified to be from
10 to 400 pF
90 Tsu:sTA |Start Condition 100 kHz mode 4.7 — us |Only relevant for Repeated
Setup Time 400 kHz mode 0.6 _ us Start condition
91 THD:STA |Start Condition 100 kHz mode 4.0 — us | After this period, the first
Hold Time 400 kHz mode 0.6 _ us clock pulse is generated
106 THD:DAT |Data Input Hold 100 kHz mode 0 — ns
Time 400 kHz mode 0 09 | us
107 Tsu:DAT |Data Input Setup  |100 kHz mode 250 — ns |(Note 2)
Time 400 kHz mode 100 — ns
92 Tsu:sto |Stop Condition 100 kHz mode 4.7 — us
Setup Time 400 kHz mode 0.6 — us
109 TAA Output Valid from {100 kHz mode — 3500 ns |(Note 1)
Clock 400 kHz mode — — ns

110 TBUF Bus Free Time 100 kHz mode 4.7 — us |Time the bus must be free

400 kHz mode 1.3 _ us before a new transmission
can start

D102 |Cs Bus Capacitive Loading — 400 pF

Note 1: As atransmitter, the device must provide this internal minimum delay time to bridge the undefined region

(min. 300 ns) of the falling edge of SCL to avoid unintended generation of Start or Stop conditions.
2: A Fast mode I2C™ bus device can be used in a Standard mode I12C bus system but the requirement

TSU:DAT > 250 ns must then be met. This will automatically be the case if the device does not stretch the

low period of the SCL signal. If such a device does stretch the low period of the SCL signal, it must output
the next data bit to the SDA line.
TR max. + TSU:DAT = 1000 + 250 = 1250 ns (according to the Standard mode 12C bus specification) before
the SCL line is released.

© 2003-2013 Microchip Technology Inc.

DS39612C-page 353




PIC18F6525/6621/8525/8621

NOTES:
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FIGURE 28-21: TYPICAL, MINIMUM AND MAXIMUM VoH vs. IoH (VDD = 5V, -40°C TO +125°C)
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FIGURE 28-22: TYPICAL, MINIMUM AND MAXIMUM VoH vs. IoH (VDD = 3V, -40°C TO +125°C)
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