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PIC16(L)F1826/27

3.1.1 READING PROGRAM MEMORY AS
DATA

There are two methods of accessing constants in pro-
gram memory. The first method is to use tables of
RETLWinstructions. The second method is to set an
FSR to point to the program memory.

3.1.11 RETLWiInstruction

The RETLWinstruction can be used to provide access
to tables of constants. The recommended way to create
such a table is shown in Example 3-1.

EXAMPLE 3-1: RETLWINSTRUCTION

constants
BRW ;Add Index in Wto
; program counter to
;select data
RETLW DATAO ;1 ndex0 data
RETLW DATA1 ;I ndex1 data
RETLW DATA2

RETLW DATA3

nmy_function
;... LOTS OF CODE...
MOVLW DATA | NDEX
call constants
;... THE CONSTANT IS IN W

The BRWinstruction makes this type of table very sim-
ple to implement. If your code must remain portable
with previous generations of microcontrollers, then the
BRWinstruction is not available so the older table read
method must be used.

© 2011 Microchip Technology Inc.
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3.1.1.2 Indirect Read with FSR

The program memory can be accessed as data by set-
ting bit 7 of the FSRxH register and reading the match-
ing INDFx register. The MOVl Winstruction will place the
lower 8 bits of the addressed word in the W register.
Writes to the program memory cannot be performed via
the INDF registers. Instructions that access the pro-
gram memory via the FSR require one extra instruction
cycle to complete. Example 3-2 demonstrates access-
ing the program memory via an FSR.

The HIGH directive will set bit<7> if a label points to a
location in program memory.

EXAMPLE 3-2: ACCESSING PROGRAM
MEMORY VIA FSR
constants
RETLW DATAO ;I ndex0 data
RETLW DATA1 ;I ndexl data
RETLW DATA2

RETLW DATA3
my_function
;... LOTS OF CODE...
MOVLW LOW const ant s
MOVWF  FSRI1L
MOVLW HI GH constants
MOVWF  FSR1H
MOVI W O[ FSR1]
; THE PROGRAM MEMORY IS IN W

3.2 Data Memory Organization

The data memory is partitioned in 32 memory banks
with 128 bytes in a bank. Each bank consists of
(Figure 3-3):

* 12 core registers

» 20 Special Function Registers (SFR)

» Up to 80 bytes of General Purpose RAM (GPR)

* 16 bytes of common RAM

The active bank is selected by writing the bank number
into the Bank Select Register (BSR). Unimplemented
memory will read as ‘0O’. All data memory can be
accessed either directly (via instructions that use the
file registers) or indirectly via the two File Select
Registers (FSR). See Section 3.5 “Indirect
Addressing” for more information.

Data Memory uses a 12-bit address. The upper 7-bit of
the address define the Bank address and the lower
5-bits select the registers/RAM in that bank.

3.2.1 CORE REGISTERS

The core registers contain the registers that directly
affect the basic operation. The core registers occupy
the first 12 addresses of every data memory bank
(addresses x00h/x08h through x0Bh/x8Bh). These
registers are listed below in Table 3-2. For for detailed
information, see Table 3-5.

TABLE 3-2: CORE REGISTERS
Addresses BANKX
x00h or x80h INDFO
x01h or x81h INDF1
x02h or x82h PCL
x03h or x83h STATUS
x04h or x84h FSROL
x05h or x85h FSROH
x06h or x86h FSR1L
x07h or x87h FSR1H
x08h or x88h BSR
x09h or x89h WREG
x0Ah or x8Ah PCLATH
x0Bh or x8Bh INTCON

DS41391D-page 20
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TABLE 3-3:

BANK16

PIC16(L)F1826/27 MEMORY MAP (CONTINUED)

BANK17 BANK18 BANK19 BANK20 BANK21 BANK22 BANK23
800h 880h 900h 980h AOOh A80h BOOh B80h
Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers
(Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2)
80Bh 88Bh 90Bh 98Bh AOBh A8Bh BOBh B8Bh
80Ch 88Ch 90Ch 98Ch AOCh A8Ch BOCh B8Ch
Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented
Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’
86Fh 8EFh 96Fh 9EFh ABFh AEFh B6Fh BEFh
870h 8F0Oh 970h 9F0h A70h AFOh B70h BFOh
Common RAM Common RAM Common RAM Common RAM Common RAM Common RAM Common RAM Common RAM
(Accesses (Accesses (Accesses (Accesses (Accesses (Accesses (Accesses (Accesses
70h — 7Fh) 70h — 7Fh) 70h — 7Fh) 70h — 7Fh) 70h — 7Fh) 70h — 7Fh) 70h — 7Fh) 70h — 7Fh)
87Fh 8FFh 97Fh 9FFh A7Fh AFFh B7Fh BFFh
BANK 24 BANK 25 BANK 26 BANK 27 BANK 28 BANK 29 BANK 30 BANK 31
C00h C80h DOOh D80h EOOh E80h FOOh F80h
Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers
(Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2)
CO0Bh C8Bh DOBh D8Bh EOBh E8Bh FOBh F8Bh
COCh C8Ch DOCh D8Ch EOCh E8Ch FOCh F8Ch
Unimplemented
. . . . . . . Read as ‘0’
Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented FOFh
Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ FAOh
See Table 3-4 for
more information
C6Fh CEFh D6Fh DEFh E6Fh EEFh F6Fh FEFh
C70h CFOh D70h DFOh E70h EFOh F70h FFOh
Common RAM Common RAM
Accesses Accesses Accesses Accesses Accesses Accesses
70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh (Accesses (Accesses
70h — 7Fh) 70h — 7Fh)
C7Fh CFFh D7Fh DFFh E7Fh EFFh F7Fh FFFh
Legend: = Unimplemented data memory locations, read as ‘0’

/2/928T4(1)912l1d
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TABLE 3-6: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

f : . ) . . . ) value on Valueonall
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR other

Resets
Bank 2
10Ch LATA LATA7 LATA6 — LATA4 LATA3 LATA2 LATA1 LATAO [XxX-X XXXX |uu-u uuuu
10Dh LATB LATB7 LATB6 LATB5 LATB4 LATB3 LATB2 LATB1 LATBO |XXXX XXXX |uuuu uuuu
10Eh — Unimplemented = —
10Fh — Unimplemented — —
110h — Unimplemented = —
111h CM1CONO C10ON C10UT C10E C1POL — C1SP C1HYS | C1SYNC |0000 -100|0000 -100
112h CM1CON1 C1INTP C1INTN C1PCH!1 C1PCHO — — C1NCH<1:0> 0000 --00{0000 --00
113h CM2CONO C20N C20UT C20E C2POL — C2SP C2HYS | C2SYNC |0000 -100|0000 -100
114h CM2CON1 C2INTP C2INTN C2PCH!1 C2PCHO — — C2NCH1 | C2NCHO (0000 --00|0000 --00
115h CMOUT — — — — — — MC20UT | MC10UT |---- --00(---- --00
116h BORCON SBOREN — — — — — — BORRDY |1--- ---q|u--- ---u
117h FVRCON FVREN FVRRDY Reserved Reserved | CDAFVR1 | CDAFVRO | ADFVR1 | ADFVRO |Oqrr 0000|Oqrr 0000
118h DACCONO DACEN DACLPS DACOE — DACPSS1 | DACPSS0 — DACNSS |000- 00-0|000- 00-0
119h DACCON1 — — — DACR4 DACR3 DACR2 DACR1 DACRO |---0 0000|---0 0000
11Ah SRCONO SRLEN SRCLK2 SRCLK1 SRCLKO SRQEN | SRNQEN SRPS SRPR 0000 0000|0000 0000
11Bh SRCON1 SRSPE SRSCKE SRSC2E SRSC1E SRRPE SRRCKE | SRRC2E | SRRC1E [0000 0000|0000 0000
11Ch — Unimplemented = —
11Dh APFCONO RXDTSEL | SDO1SEL SS1SEL P2BSEL®W [ccP2sEL®| P1DSEL | P1CSEL | CCP1SEL {0000 0000|0000 0000
11Eh APFCON1 — — — — — — — TXCKSEL |---- ---0[---- ---0
11Fh — Unimplemented = =
Bank 3

18Ch ANSELA — — — ANSA4 ANSA3 ANSA2 ANSA1 ANSAO |---1 1111(---1 1111
18Dh ANSELB ANSB7 ANSB6 ANSB5 ANSB4 ANSB3 ANSB2 ANSB1 — 1111 111- {1111 111-
18Eh — Unimplemented — —
18Fh — Unimplemented — —
190h — Unimplemented — —
191h EEADRL EEPROM / Program Memory Address Register Low Byte 0000 0000|0000 0000
192h EEADRH — EEPROM / Program Memory Address Register High Byte - 000 0000 |-000 0000
193h EEDATL EEPROM / Program Memory Read Data Register Low Byte XXXX XXXX [uuuu uuuu
194h EEDATH — — EEPROM / Program Memory Read Data Register High Byte - - XX XXXX|--uu uuuu
195h EECON1 EEPGD CFGS LWLO FREE WRERR WREN WR RD 0000 x000|{0000 000
196h EECON2 EEPROM control register 2 0000 0000|0000 0000
197h — Unimplemented — —
198h — Unimplemented — —
199h RCREG USART Receive Data Register 0000 0000|0000 0000
19Ah TXREG USART Transmit Data Register 0000 0000|0000 0000
19Bh SPBRGL Baud Rate Generator Data Register Low 0000 0000|0000 0000
19Ch SPBRGH Baud Rate Generator Data Register High 0000 0000|0000 0000
19Dh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D [0000 000x [0000 000x
19Eh TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D [0000 0010|0000 0010
19Fh BAUDCON ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN |01-0 0-00|01-0 0-00
Legend: x =unknown, u = unchanged, q = value depends on condition, - = unimplemented, r = reserved.

Note 1:

Shaded locations are unimplemented, read as ‘0’.
PIC16(L)F1827 only.

© 2011 Microchip Technology Inc.
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5.2 Clock Source Types

Clock sources can be classified as external or internal.

External clock sources rely on external circuitry for the
clock source to function. Examples are: oscillator mod-
ules (EC mode), quartz crystal resonators or ceramic
resonators (LP, XT and HS modes) and Resis-
tor-Capacitor (RC) mode circuits.

Internal clock sources are contained internally within
the oscillator module. The internal oscillator block has
two internal oscillators and a dedicated Phase-Lock
Loop (HFPLL) that are used to generate three internal
system clock sources: the 16 MHz High-Frequency
Internal Oscillator (HFINTOSC), 500 kHz (MFINTOSC)
and the 31 kHz Low-Frequency Internal Oscillator
(LFINTOSC).

The system clock can be selected between external or
internal clock sources via the System Clock Select
(SCS) bits in the OSCCON register. See Section 5.3
“Clock Switching” for additional information.

5.2.1 EXTERNAL CLOCK SOURCES

An external clock source can be used as the device
system clock by performing one of the following
actions:

* Program the FOSC<2:0> bits in the Configuration
Word 1 to select an external clock source that will
be used as the default system clock upon a
device Reset.

* Write the SCS<1:0> bits in the OSCCON register
to switch the system clock source to:

- Timer1 Oscillator during run-time, or
- An external clock source determined by the
value of the FOSC bits.

See Section 5.3 “Clock Switching”for more informa-
tion.

5.2.1.1 EC Mode

The External Clock (EC) mode allows an externally
generated logic level signal to be the system clock
source. When operating in this mode, an external clock
source is connected to the OSC1 input.
OSC2/CLKOUT is available for general purpose 1/O or
CLKOUT. Figure 5-2 shows the pin connections for EC
mode.

EC mode has 3 power modes to select from through
Configuration Word 1:

» High-power, 4-32 MHz (FOSC = 111)

* Medium power, 0.5-4 MHz (FOSC = 110)

* Low-power, 0-0.5 MHz (FOSC = 101)

The Oscillator Start-up Timer (OST) is disabled when
EC mode is selected. Therefore, there is no delay in
operation after a Power-on Reset (POR) or wake-up
from Sleep. Because the PIC® MCU design is fully
static, stopping the external clock input will have the
effect of halting the device while leaving all data intact.
Upon restarting the external clock, the device will
resume operation as if no time had elapsed.

FIGURE 5-2: EXTERNAL CLOCK (EC)
MODE OPERATION

Clock from «Do—» OSC1/CLKIN
Ext. System

PIC® MCU

-<—» OSC2/CLKOUT

Fosc/4 or |/0M

Note 1: Output depends upon CLKOUTEN bit of the
Configuration Word 1.

521.2 LP, XT, HS Modes

The LP, XT and HS modes support the use of quartz
crystal resonators or ceramic resonators connected to
OSC1 and OSC2 (Figure 5-3). The three modes select
a low, medium or high gain setting of the internal
inverter-amplifier to support various resonator types
and speed.

LP Oscillator mode selects the lowest gain setting of the
internal inverter-amplifier. LP mode current consumption
is the least of the three modes. This mode is designed to
drive only 32.768 kHz tuning-fork type crystals (watch
crystals).

XT Oscillator mode selects the intermediate gain
setting of the internal inverter-amplifier. XT mode
current consumption is the medium of the three modes.
This mode is best suited to drive resonators with a
medium drive level specification.

HS Oscillator mode selects the highest gain setting of the
internal inverter-amplifier. HS mode current consumption
is the highest of the three modes. This mode is best
suited for resonators that require a high drive setting.

Figure 5-3 and Figure 5-4 show typical circuits for
quartz crystal and ceramic resonators, respectively.

© 2011 Microchip Technology Inc.
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NOTES:
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8.6.6 PIR1 REGISTER

The PIR1 register contains the interrupt flag bits, as Note: Interrupt flag bits are set when an interrupt
shown in Register 8-6. condition occurs, regardless of the state of
its corresponding enable bit or the Global
Enable bit, GIE, of the INTCON register.
User software should ensure the
appropriate interrupt flag bits are clear prior
to enabling an interrupt.

REGISTER 8-6: PIR1: PERIPHERAL INTERRUPT REQUEST REGISTER 1

R/W-0/0 R/W-0/0 R-0/0 R-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
TMR1GIF ADIF RCIF TXIF | SSP1IF ‘ CCP1IF TMR2IF TMR1IF
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bitis set ‘0’ = Bit is cleared

bit 7 TMR1GIF: Timer1 Gate Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 6 ADIF: A/D Converter Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 5 RCIF: USART Receive Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 4 TXIF: USART Transmit Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 3 SSP1IF: Synchronous Serial Port 1 (MSSP1) Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 2 CCPL1IF: CCP1 Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 1 TMR2IF: Timer2 to PR2 Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

bit 0 TMR1IF: Timer1 Overflow Interrupt Flag bit
1 = Interrupt is pending
0 = Interrupt is not pending

© 2011 Microchip Technology Inc. DS41391D-page 91
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EXAMPLE 11-5:  WRITING TO FLASH PROGRAM MEMORY

; This wite routine assunes the follow ng:

;1. The 16 bytes of data are |oaded, starting at the address in DATA ADDR

; 2. Each word of data to be witten is nade up of two adjacent bytes in DATA_ADDR,

; stored in little endian format

; 3. Avalid starting address (the least significant bits = 000) is |oaded in ADDRH: ADDRL
; 4. ADDRH and ADDRL are |ocated in shared data menory 0x70 - Ox7F (conmmon RAM

BCF I NTCON, G E ; Disable ints so required sequences W |l execute properly
BANKSEL EEADRH ; Bank 3
MOVF ADDRH, W ; Load initial address
MOVWF EEADRH ;
MOVF ADDRL, W ;
MOVWF EEADRL ;
MOVLW LOW DATA ADDR ; Load initial data address
MOVWF FSROL ;
MOVLW H GH DATA_ADDR ; Load initial data address
MOVWF FSROH ;
BSF EECON1, EEPGD ; Point to program menory
BCF EECON1, CFGS ; Not configuration space
BSF EECON1, VREN ; Enable wites
BSF EECON1, LW.O ; Only Load Wite Latches
LooP
MOVI W FSRO++ ; Load first data byte into | ower
MOVWF EEDATL ;
MOVI W FSRO++ ; Load second data byte into upper
MOVWF EEDATH ;
MOVF EEADRL, W ; Check if lower bits of address are '000'
XORLW 0x07 ; Check if we're on the |last of 8 addresses
ANDLW 0x07 ;
BTFSC STATUS, Z ; Exit if last of eight words,
GOTO START_WRI TE ;
MOVLW 55h ; Start of required wite sequence:
MOVWF EECON2 ; Wite 55h
-3 MOVLW 0AAh ;
QL S MOVWF EECON2 ; Wite AAh
&3 BSF EECONL, WR ; Set WR bit to begin wite
§$ NOP ; Any instructions here are ignored as processor
; halts to begin wite sequence
NOP ; Processor will stop here and wait for wite to conplete.
; After wite processor continues with 3rd instruction.
I NCF EEADRL, F ; Still loading |atches Increment address
GOoro LOOP ; Wite next latches
START_WRI TE
BCF EECONL, LW.O ; No nore loading |atches - Actually start Flash program
; Menory wite
MOVLW 55h ; Start of required wite sequence:
MOVWF EECON2 ; Wite 55h
8§ MOVLW 0AAh ;
5 g MOVWF EECON2 ; Wite AAh
g5 BSF EECON1, WR ; Set WR bit to begin wite
o NOP ; Any instructions here are ignored as processor
; halts to begin wite sequence
NOP ; Processor will stop here and wait for wite conplete.

; after wite processor continues with 3rd instruction
BCF EECON1, VREN ; Disable wites
BSF I NTCON, G E ; Enable interrupts

DS41391D-page 110 © 2011 Microchip Technology Inc.
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REGISTER 16-3: ADRESH: ADC RESULT REGISTER HIGH (ADRESH) ADFM =0

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
ADRES<9:2>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bitis set ‘0’ = Bit is cleared

bit 7-0 ADRES<9:2>: ADC Result Register bits
Upper 8 bits of 10-bit conversion result

REGISTER 16-4: ADRESL: ADC RESULT REGISTER LOW (ADRESL) ADFM =0

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
ADRES<1:0> — — — | =1 = —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-6 ADRES<1:0>: ADC Result Register bits
Lower 2 bits of 10-bit conversion result

bit 5-0 Reserved: Do not use.

© 2011 Microchip Technology Inc. DS41391D-page 147
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20.2 Option and Timer0 Control Register

REGISTER 20-1: OPTION_REG: OPTION REGISTER

R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
WPUEN INTEDG TMROCS TMROSE PSA PS<2:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bitis set ‘0’ = Bit is cleared
bit 7 WPUEN: Weak Pull-up Enable bit
1 = All weak pull-ups are disabled (except MCLR, if it is enabled)
0 = Weak pull-ups are enabled by individual WPUXx latch values
bit 6 INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of INT pin
0 = Interrupt on falling edge of INT pin
bit 5 TMROCS: Timer0 Clock Source Select bit
1 = Transition on TOCKI pin
0 = Internal instruction cycle clock (Fosc/4)
bit 4 TMROSE: Timer0O Source Edge Select bit
1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin
bit 3 PSA: Prescaler Assignment bit
1 = Prescaler is not assigned to the Timer0 module
0 = Prescaler is assigned to the Timer0 module
bit 2-0 PS<2:0>: Prescaler Rate Select bits
Bit Value  TimerO Rate
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256
TABLE 20-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMERO
Name Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit1 | Bito | edister
on Page
CPSCONO CPSON — — — CPSRNG1|CPSRNGO | CPSOUT | TOXCS 318
INTCON GIE PEIE | TMROIE INTE IOCIE TMROIF INTF IOCIF 86
OPTION_REG| WPUEN | INTEDG | TMROCS | TMROSE PSA PS2 PS1 PSO 177
TMRO Timer0 Module Register 173*
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | 122
Legend: — = Unimplemented locations, read as ‘0’. Shaded cells are not used by the Timer0 module.

*

Page provides register information.
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TABLE 21-5: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER1
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Sﬁggzge;
ANSELB ANSB7 ANSB6 ANSB5 | ANSB4 ANSB3 | ANSB2 | ANSB1 — 128
CCP1CON PxM1 PxMO0 DCxB1 DCxBO | CCPxM3 | CCPxM2 | CCPxM1 | CCPxMO 226
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 86
PIE1 TMR1GIE ADIE RCIE TXIE SSP1IE | CCP1IE | TMR2IE | TMR1IE 87
PIR1 TMR1GIF ADIF RCIF TXIF SSP1IF | CCP1IF | TMR2IF | TMR1IF 91
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO 127
TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Register 177*
TMR1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Register 177
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO 127
TICON |TMR1CS1|TMR1CS0 | T1CKPS1|T1CKPSO|T10SCEN| TISYNC| — |TMRI1ON| 185
T1GCON | TMR1GE | T1IGPOL | T1GTM | TIGSPM | T1GGO/ | T1IGVAL | T1GSS1 | T1GSS0 186
DONE
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used by the Timer1 module.

* Page provides register information.

© 2011 Microchip Technology Inc.
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PxC Active

FIGURE 24-7: EXAMPLE ENHANCED PWM OUTPUT RELATIONSHIPS (ACTIVE-LOW STATE)
_ Sonal . PRx+1

PrI<1:0> on T width > 1
-~ : Perod ——
00  (Single Output) PxAModulated — ___ | [ .

PxA Modulated ~ ___ : 0 l_
'Delay Pelay .

10 (Half-Bridge) PxB Modulated ~ ___ ' 1 T
PxA Active : X : :
(Full-Bridge, PxB Inactive - :
01 Forward) - : ' :
PxC Inactive - X : X
PxD Modulated : T .
PxA Inactive : E E E
. (Ful-Bridge, PxB Modulated ~ — | ;
Reverse) _ ' .

PxD Inactive

Relationships:

+ Period =4 * Tosc * (PRx + 1) * (TMRx Prescale Value)
Pulse Width = Tosc * (CCPRxL<7:0>:CCPxCON<5:4>) * (TMRXx Prescale Value)

« Delay = 4 * Tosc * (PWMxCON<6:0>)
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2442 FULL-BRIDGE MODE

In Full-Bridge mode, all four pins are used as outputs.
An example of Full-Bridge application is shown in
Figure 24-10.

In the Forward mode, pin CCPx/PxA is driven to its active
state, pin PxD is modulated, while PxB and PxC will be
driven to their inactive state as shown in Figure 24-11.

In the Reverse mode, PxC is driven to its active state, pin
PxB is modulated, while PxA and PxD will be driven to
their inactive state as shown Figure 24-11.

PxA, PxB, PxC and PxD outputs are multiplexed with
the PORT data latches. The associated TRIS bits must
be cleared to configure the PxA, PxB, PxC and PxD
pins as outputs.

FIGURE 24-10: EXAMPLE OF FULL-BRIDGE APPLICATION

V+

:

FET QA J QC FET
Driver Driver
™S e | 7
P

PxB Load
FET FET
Driver ] Driver
N | ; _'
L [~

PxC QB Qb

V-
PxD >
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1, AHEN =1, DHEN = 1)

I°C SLAVE, 7-BIT ADDRESS, RECEPTION (SEN

FIGURE 25-17:
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28.0 IN-CIRCUIT SERIAL
PROGRAMMING™ (ICSP™)

ICSP™ programming allows customers to manufacture
circuit boards with unprogrammed devices. Programming
can be done after the assembly process allowing the
device to be programmed with the most recent firmware
or a custom firmware. Five pins are needed for ICSP™
programming:

* ICSPCLK

» ICSPDAT

* MCLR/VPP

* VDD

* Vss

In Program/Verify mode the Program Memory, User IDs
and the Configuration Words are programmed through
serial communications. The ICSPDAT pin is a bidirec-
tional 1/0O used for transferring the serial data and the
ICSPCLK pin is the clock input. For more information on
ICSP™ refer to the “PIC16(L)F182X/PIC12(L)F1822
Memory Programming Specification” (DS41390).

28.1 High-Voltage Programming Entry
Mode

The device is placed into High-Voltage Programming
Entry mode by holding the ICSPCLK and ICSPDAT
pins low then raising the voltage on MCLR/VPP to VIHH.

Some programmers produce VPP greater than VIHH
(9.0V), an external circuit is required to limit the VPP
voltage. See Figure 28-1 for example circuit.

FIGURE 28-1: VPP LIMITER EXAMPLE CIRCUIT
RJ11-6PIN
1 6
Vpp 2 5
VDD
3 4
Vss 4 3
ICSP_DATAIZ 3
ICSP_CLOCK
NCi8— 1]
RJ11-6PIN
To MPLAB®ICD2 _|_ J}V To Target Board
= 270 Ohm
LM431BCMX
2 1A K4
3 A Ul .
6ian  NC&-
7fA  NCP>-
VREF
8
R2 R3
10k1% 24k 1%

Note:  The ICD 2 produces a VPP voltage greater
than the maximum VPP specification of the
PIC16(L)F1826/27.
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FIGURE 30-3: HFINTOSC FREQUENCY ACCURACY OVER DEVICE Vop AND TEMPERATURE
125
+ 5%
85 1
N + 3%
(@]
< 60+
(0]
5
©
2 254 + 2%
£
13
O =€
20T + 5%
-40 : : : | : :
18 20 25 3.0 35 4.0 45 5.0 5.5
VDD (V)
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FIGURE 30-21: I2C™ BUS DATA TIMING
—. «~—SP103 . SP100 : sl e SP102
X ! ' SP101 ¥
SCLx C "\ S/ /
T sSPRo SP106 '«—s !
' - ' - SP107 ;
— SP91 ~— . : — ~—SP92 .
SDAX : ! / ! >< . /—L
In ) , g
' ' - ' SP110
| < sP109 . SP109 —

Note: Refer to Figure 30-5 for load conditions.

TABLE 30-15: 1°C™ BUS START/STOP BITS REQUIREMENTS

P;a\:sm Symbol Characteristic Min. | Typ | Max. | Units Conditions
SP90* |Tsu:STA |Start condition 100 kHz mode | 4700 | — — ns |Only relevant for Repeated
Setup time 400 kHzmode | 600 | — | — Start condition
SP91* |THD:STA |Start condition 100 kHz mode 4000 | — — ns |After this period, the first
Hold time 400 kHzmode | 600 | — | — clock pulse is generated
SP92* |Tsu:sTO |Stop condition 100 kHz mode | 4700 | — — ns
Setup time 400 kHz mode 600 | — —
SP93 |THD:STO |Stop condition 100 kHz mode | 4000 | — — ns
Hold time 400 kHz mode 600 | — —

These parameters are characterized but not tested.
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APPENDIX A: DATA SHEET
REVISION HISTORY

Revision A
Original release (06/2009)

Revision B (08/09)

Revised Tables 5-3, 6-2, 12-2, 12-3; Updated Electrical
Specifications; Added UQFN Package; Added SOIC
and QFN Land Patterns; Updated Product ID section.

Revision C (06/10)

Updated Electrical Specification and included
Enhanced Core Golden Chapters.

Revision D (04/11)

Added Char Data to release Final data sheet.

APPENDIX B: MIGRATING FROM
OTHER PIC®
DEVICES

This section provides comparisons when migrating
from other similar PIC® devices to the
PIC16(L)F1826/27 family of devices.

B.1 PIC16F648A to PIC16(L)F1827

TABLE B-1: FEATURE COMPARISON
Feature PIC16F648A | PIC16(L)F1827
Max. Operating 20 MHz 32 MHz
Speed
Max. Program 4K 4K
Memory (Words)
Max. SRAM (Bytes) 256 384
Max. EEPROM 256 256
(Bytes)
A/D Resolution 10-bit 10-bit
Timers (8/16-bit) 2/1 41
Brown-out Reset Y Y
Internal Pull-ups RB<7:0> RB<7:0>, RA5
Interrupt-on-Change RB<7:4> | RB<7:0>, Edge
Selectable
Comparator 2 2
AUSART/EUSART 1/0 0/2
Extended WDT N Y
Software Control N Y
Option of WDT/BOR
INTOSC 48 kHz or 31 kHz -
Frequencies 4 MHz 32 MHz
Clock Switching Y Y
Capacitive Sensing N Y
CCP/ECCP 2/0 2/2
Enhanced PIC16 N Y
CPU
MSSPx/SSPx 0 2/0
Reference Clock N Y
Data Signal N Y
Modulator
SR Latch N Y
Voltage Reference N Y
DAC Y Y
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NOTES:

DS41391D-page 394 © 2011 Microchip Technology Inc.



PIC16(L)F1826/27

NOTES:
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