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For register and module descriptions in this data sheet, device legends show which devices apply to those sections.
For example, the legend below shows that some features of only the PIC17C43, PIC17CR43, PIC17C44 are described
in this section.

Applicable Devices
42| R42|42A[43|R43]| 44

To Our Valued Customers
We constantly strive to improve the quality of all our products and documentation. We have spent an excep-
tional amount of time to ensure that these documents are correct. However, we realize that we may have
missed a few things. If you find any information that is missing or appears in error from the previous version of
the PIC17C4X Data Sheet (Literature Number DS30412B), please use the reader response form in the back
of this data sheet to inform us. We appreciate your assistance in making this a better document.

To assist you in the use of this document, Appendix C contains a list of new information in this data sheet,
while Appendix D contains information that has changed
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PIC17C4X

TABLE 4-4: INITIALIZATION CONDITIONS FOR SPECIAL FUNCTION REGISTERS
Register Address Power-on Reset ,\\A/\S:ésgeiseett W?Eféﬁgt:ri?]TersrtEtEp
Unbanked
INDFO 00h 0000 0000 0000 0000 0000 0000
FSRO 01h XXXX  XXXX uuuu uuuu uuuu uuuu
PCL 02h 0000h 0000h PC + 1@
PCLATH 03h 0000 0000 0000 0000 uuuu uuuu
ALUSTA 04h 1111 xxxx 1111 uuuu 1111 uuuu
TOSTA 05h 0000 000- 0000 000- 0000 000-
CPUSTA® 06h --11 11-- --11 qg-- --uu qg- -
INTSTA 07h 0000 0000 0000 0000 uuuu uuuu®
INDF1 08h 0000 0000 0000 0000 uuuu uuuu
FSR1 09h XXXX XXXX uuuu uuuu uuuu uuuu
WREG OAh XXXX XXXX uuuu uuuu uuuu uuuu
TMROL 0Bh XXXX XXXX uuuu uuuu uuuu uuuu
TMROH 0Ch XXXX XXXX uuuu uuuu uuuu uuuu
TBLPTRL @ 0Dh XXXX XXXX uuuu uuuu uuuu uuuu
TBLPTRH @ OEh XXXX XXXX uuuu uuuu uuuu uuuu
TBLPTRL ® 0Dh 0000 0000 0000 0000 uuuu uuuu
TBLPTRH ® OEh 0000 0000 0000 0000 uuuu uuuu
BSR OFh 0000 0000 0000 0000 uuuu uuuu
Bank 0
PORTA 10h 0- XX XXXX 0-uu uuuu uuuu uuuu
DDRB 11h 1111 1111 1111 1111 uuuu uuuu
PORTB 12h XXXX XXXX uuuu uuuu uuuu uuuu
RCSTA 13h 0000 -00x 0000 -00u uuuu -uuu
RCREG 14h XXXX XXXX uuuu uuuu uuuu uuuu
TXSTA 15h 0000 --1x 0000 --1u uuuu --uu
TXREG 16h XXXX XXXX uuuu uuuu uuuu uuuu
SPBRG 17h XXXX XXXX uuuu uuuu uuuu uuuu
Bank 1
DDRC 10h 1111 1111 1111 1111 uuuu uuuu
PORTC 11h XXXX XXXX uuuu uuuu uuuu uuuu
DDRD 12h 1111 1111 1111 1111 uuuu uuuu
PORTD 13h XXXX XXXX uuuu uuuu uuuu uuuu
DDRE 14h ---- =111 ---- 111 ---- -uuu
PORTE 15h ---- - XXX ---- -uuu ---- -uuu
PIR 16h 0000 0010 0000 0010 uuuu uuuu®
PIE 17h 0000 0000 0000 0000 uuuu uuuu

Legend: u =unchanged, x =unknown, - = unimplemented read as '0', q = value depends on condition.

Note 1: One or more bits in INTSTA, PIR will be affected (to cause wake-up).
2: When the wake-up is due to an interrupt and the GLINTD bit is cleared, the PC is loaded with the interrupt

vector.

3: See Table 4-3 for reset value of specific condition.

4: Only applies to the PIC17CA42.
5. Does not apply to the PIC17C42.

00 1996 Microchip Technology Inc.
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5.2 Peripheral Interrupt Enable Register

(PIE)

This register contains the individual flag bits for the
Peripheral interrupts.

FIGURE 5-3: PIE REGISTER (ADDRESS: 17h, BANK 1)

RW-0 RW-0 RIW-0 RW-0 RIW-0 RIW-0 RIW-0 R/W-0

| RBIE |TMRS3IE|TMR2IE|TMR1IE| CA2IE | CALIE | TXIE | RCIE |
bit7 bit0

bit 7: RBIE: PORTB Interrupt on Change Enable bit
1 =Enable PORTB interrupt on change
0 = Disable PORTB interrupt on change

bit 6: TMRS3IE: Timer3 Interrupt Enable bit
1 =Enable Timer3 interrupt
0 =Disable Timer3 interrupt

bit 5: TMR2IE: Timer2 Interrupt Enable bit
1 =Enable Timer2 interrupt
0 = Disable Timer2 interrupt

bit 4: TMR1IE: Timerl Interrupt Enable bit
1 =Enable Timerl interrupt
0 =Disable Timerl interrupt

bit 3: CA2IE: Capture2 Interrupt Enable bit
1 =Enable Capture interrupt on RB1/CAP2 pin
0 =Disable Capture interrupt on RB1/CAP2 pin

bit 2: CAL1IE: Capturel Interrupt Enable bit
1 =Enable Capture interrupt on RB2/CAP1 pin
0 =Disable Capture interrupt on RB2/CAP1 pin
bit 1: TXIE: USART Transmit Interrupt Enable bit
1 = Enable Transmit buffer empty interrupt
0 =Disable Transmit buffer empty interrupt
bit 0: RCIE: USART Receive Interrupt Enable bit

1 =Enable Receive buffer full interrupt
0 =Disable Receive buffer full interrupt

R = Readable bit
W = Writable bit
-n = Value at POR reset

00 1996 Microchip Technology Inc.
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53

This register contains the individual flag bits for the
peripheral interrupts.

Peripheral Interrupt Request Register Note: These bits will be set by the specified con-
(PIR) dition, even if the corresponding interrupt

enable bit is cleared (interrupt disabled), or
the GLINTD bit is set (all interrupts dis-
abled). Before enabling an interrupt, the
user may wish to clear the interrupt flag to
ensure that the program does not immedi-
ately branch to the peripheral interrupt ser-
vice routine.

FIGURE 5-4: PIR REGISTER (ADDRESS: 16h, BANK 1)

R/W

-0 RW-0 RW-0 RW-0 RW-0 RW-0 R-1 R-0

| RBIF | TMR3IF| TMR2IF | TMR1IF| CA2IF | CALIF | TXIF | RCIF | |R =Readable bit

bit7
bit 7:

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit O:

bit0 W = Writable bit
-n = Value at POR reset

RBIF: PORTB Interrupt on Change Flag bit
1 =0One of the PORTB inputs changed (Software must end the mismatch condition)
0 =None of the PORTB inputs have changed

TMR3IF: Timer3 Interrupt Flag bit

If Capturel is enabled (CAL/PR3 = 1)
1 =Timer3 overflowed

0 =Timer3 did not overflow

If Capturel is disabled (CA1/PR3 = 0)
1 =Timer3 value has rolled over to 0000h from equalling the period register (PR3H:PR3L) value
0 =Timer3 value has not rolled over to 0000h from equalling the period register (PR3H:PR3L) value

TMR2IF: Timer2 Interrupt Flag bit
1 =Timer2 value has rolled over to 0000h from equalling the period register (PR2) value
0 =Timer2 value has not rolled over to 0000h from equalling the period register (PR2) value

TMR1IF: Timerl Interrupt Flag bit

If Timerl is in 8-bit mode (T16 = 0)

1 =Timerl value has rolled over to 0000h from equalling the period register (PR) value

0 =Timerl value has not rolled over to 0000h from equalling the period register (PR2) value

If Timerl is in 16-bit mode (T16 = 1)
1 =TMR1:TMR2 value has rolled over to 0000h from equalling the period register (PR1:PR2) value
0 =TMR1:TMR2 value has not rolled over to 0000h from equalling the period register (PR1:PR2) value

CAZ2IF: Capture2 Interrupt Flag bit
1 = Capture event occurred on RB1/CAP2 pin
0 = Capture event did not occur on RB1/CAP2 pin

CAL1IF: Capturel Interrupt Flag bit
1 = Capture event occurred on RBO/CAP1 pin
0 = Capture event did not occur on RBO/CAP1 pin

TXIF: USART Transmit Interrupt Flag bit
1 =Transmit buffer is empty
0 = Transmit buffer is full

RCIF: USART Receive Interrupt Flag bit
1 =Receive buffer is full
0 = Receive buffer is empty

DS30412C-page 24 [0 1996 Microchip Technology Inc.
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6.2.2.2 CPU STATUS REGISTER (CPUSTA)

The CPUSTA register contains the status and control
bits for the CPU. This register is used to globally
enable/disable interrupts. If only a specific interrupt is
desired to be enabled/disabled, please refer to the
INTerrupt STAtus (INTSTA) register and the Peripheral
Interrupt Enable (PIE) register. This register also indi-
cates if the stack is available and contains the
Power-down (PD) and Time-out (TO) bits. The TO, PD,
and STKAV bits are not writable. These bits are set and
cleared according to device logic. Therefore, the result
of an instruction with the CPUSTA register as destina-
tion may be different than intended.

FIGURE 6-8: CPUSTA REGISTER (ADDRESS: 06h, UNBANKED)

Uu-0 Uu-o0 R-1 RW-1 R-1

— — [stkav|cLinTD] TO |

bit 7-6: Unimplemented: Read as '0’
bit 5: STKAV: Stack Available bit

1 = Stack is available

bit 4: GLINTD: Global Interrupt Disable bit

cause an interrupt.
1 =Disable all interrupts
0 = Enables all un-masked interrupts

bit3:  TO: WDT Time-out Status bit
1 = After power-up or by a CLRWDT instructi
0 = A Watchdog Timer time-out occurred

bit2:  PD: Power-down Status bit

0 = By execution of the SLEEP instruction
bit 1-0: Unimplemented: Read as '0'

on

1 = After power-up or by the CLRWDT instruction

This bit indicates that the 4-bit stack pointer value is Fh, or has rolled over from Fh - Oh (stack overflow).

0 = Stack is full, or a stack overflow may have occurred (Once this bit has been cleared by a
stack overflow, only a device reset will set this bit)

This bit disables all interrupts. When enabling interrupts, only the sources with their enable bits set can

R = Readable bit

W = Writable bit

U = Unimplemented bit,
Read as ‘0’

- n =Value at POR reset

00 1996 Microchip Technology Inc.
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6.4.1 INDIRECT ADDRESSING REGISTERS

The PIC17C4X has four registers for indirect address-
ing. These registers are:

* INDFO and FSRO
* INDF1 and FSR1

Registers INDFO and INDF1 are not physically imple-
mented. Reading or writing to these registers activates
indirect addressing, with the value in the correspond-
ing FSR register being the address of the data. The
FSR is an 8-bit register and allows addressing any-
where in the 256-byte data memory address range.
For banked memory, the bank of memory accessed is
specified by the value in the BSR.

If file INDFO (or INDF1) itself is read indirectly via an
FSR, all '0's are read (Zero bit is set). Similarly, if
INDFO (or INDF1) is written to indirectly, the operation
will be equivalent to a NOP, and the status bits are not
affected.

6.4.2 INDIRECT ADDRESSING OPERATION

The indirect addressing capability has been enhanced
over that of the PIC16CXX family. There are two con-
trol bits associated with each FSR register. These two
bits configure the FSR register to:

» Auto-decrement the value (address) in the FSR
after an indirect access

« Auto-increment the value (address) in the FSR
after an indirect access

« No change to the value (address) in the FSR after
an indirect access

These control bits are located in the ALUSTA register.
The FSR1 register is controlled by the FS3:FS2 bits
and FSRO is controlled by the FS1:FSO0 bits.

When using the auto-increment or auto-decrement
features, the effect on the FSR is not reflected in the
ALUSTA register. For example, if the indirect address
causes the FSR to equal '0', the Z hit will not be set.

If the FSR register contains a value of Oh, an indirect
read will read Oh (Zero bit is set) while an indirect write
will be equivalent to a NOP (status bits are not
affected).

Indirect addressing allows single cycle data transfers
within the entire data space. This is possible with the
use of the MOVPF and MOVFP instructions, where either
'p' or 'f' is specified as INDFO (or INDF1).

If the source or destination of the indirect address is in
banked memory, the location accessed will be deter-
mined by the value in the BSR.

A simple program to clear RAM from 20h - FFh is
shown in Example 6-1.

EXAMPLE 6-1: INDIRECT ADDRESSING
MOVLW 0x20 ;

MOVWF FSRO ; FSRO = 20h
BCF ALUSTA, FS1 ; Increnment FSR
BSF ALUSTA, FSO ; after access
BCF ALUSTA, C ; C=0

MOVLW END RAM + 1 ;

LP CLRF | NDFO ; Addr(FSR) = 0
CPFSEQ FSRO ; FSRO = END_RAM¥1?
[ce][0) LP ; NO, clear next
: . YES, All RAMis

; cleared

6.5 Table Pointer (TBLPTRL and
TBLPTRH)

File registers TBLPTRL and TBLPTRH form a 16-bit
pointer to address the 64K program memory space.
The table pointer is used by instructions TABLWI and
TABLRD.

The TABLRD and the TABLWI instructions allow trans-
fer of data between program and data space. The table
pointer serves as the 16-bit address of the data word
within the program memory. For a more complete
description of these registers and the operation of Table
Reads and Table Writes, see Section 7.0.

6.6 Table Latch (TBLATH, TBLATL)

The table latch (TBLAT) is a 16-bit register, with
TBLATH and TBLATL referring to the high and low
bytes of the register. It is not mapped into data or pro-
gram memory. The table latch is used as a temporary
holding latch during data transfer between program and
data memory (see descriptions of instructions TABLRD,
TABLWI, TLRD and TLWI). For a more complete
description of these registers and the operation of Table
Reads and Table Writes, see Section 7.0.

DS30412C-page 40
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9.0 I/OPORTS

The PIC17C4X devices have five I/O ports, PORTA
through PORTE. PORTB through PORTE have a corre-
sponding Data Direction Register (DDR), which is used
to configure the port pins as inputs or outputs. These
five ports are made up of 33 I/O pins. Some of these
ports pins are multiplexed with alternate functions.

PORTC, PORTD, and PORTE are multiplexed with the
system bus. These pins are configured as the system
bus when the device’s configuration bits are selected to
Microprocessor or Extended Microcontroller modes. In
the two other microcontroller modes, these pins are
general purpose /0.

PORTA and PORTB are multiplexed with the peripheral
features of the device. These peripheral features are:

» Timer modules

e Capture module

« PWM module

* USART/SCI module
« External Interrupt pin

When some of these peripheral modules are turned on,
the port pin will automatically configure to the alternate
function. The modules that do this are:

« PWM module
* USART/SCI module

When a pin is automatically configured as an output by
a peripheral module, the pins data direction (DDR) bit
is unknown. After disabling the peripheral module, the
user should re-initialize the DDR bit to the desired con-
figuration.

The other peripheral modules (which require an input)
must have their data direction bit configured appropri-
ately.

Note: A pinthatis a peripheral input, can be con-
figured as an output (DDRx<y> is cleared).
The peripheral events will be determined

by the action output on the port pin.

9.1 PORTA Reqister

PORTA is a 6-bit wide latch. PORTA does not have a
corresponding Data Direction Register (DDR).

Reading PORTA reads the status of the pins.

The RA1 pin is multiplexed with TMRO clock input, and
RA4 and RA5 are multiplexed with the USART func-
tions. The control of RA4 and RA5 as outputs is auto-
matically configured by the USART module.

9.11 USING RA2, RA3 AS OUTPUTS

The RA2 and RA3 pins are open drain outputs. To use
the RA2 or the RA3 pin(s) as output(s), simply write to
the PORTA register the desired value. A '0" will cause
the pin to drive low, while a '1' will cause the pin to float
(hi-impedance). An external pull-up resistor should be
used to pull the pin high. Writes to PORTA will not affect
the other pins.

Note:  When using the RA2 or RA3 pin(s) as out-
put(s), read-modify-write instructions (such
as BCF, BSF, BTG on PORTA are not rec-
ommended.

Such operations read the port pins, do the
desired operation, and then write this value
to the data latch. This may inadvertently
cause the RA2 or RA3 pins to switch from
input to output (or vice-versa).

It is recommended to use a shadow regis-
ter for PORTA. Do the bit operations on this
shadow register and then move it to
PORTA.

FIGURE 9-1: RAO AND RA1 BLOCK
DIAGRAM

L

RD_PORTA
(Q2)

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

00 1996 Microchip Technology Inc.
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TABLE 9-5: PORTC FUNCTIONS

Name Bit | Buffer Type Function
RCO/ADO bit0 TTL Input/Output or system bus address/data pin.
RC1/AD1 bitl TTL Input/Output or system bus address/data pin.
RC2/AD2 bit2 TTL Input/Output or system bus address/data pin.
RC3/AD3 bit3 TTL Input/Output or system bus address/data pin.
RC4/AD4 bit4 TTL Input/Output or system bus address/data pin.
RC5/AD5 bit5 TTL Input/Output or system bus address/data pin.
RC6/AD6 bit6 TTL Input/Output or system bus address/data pin.
RC7/AD7 bit7 TTL Input/Output or system bus address/data pin.

Legend: TTL =TTL input.

TABLE 9-6: REGISTERS/BITS ASSOCIATED WITH PORTC

Value on Value on all
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on other resets
Reset (Notel)
RC7/ RC6/ RC5/ RC4/ RC3/ RC2/ RC1/ RCO/
11h, Bank 1 | PORTC AD7 AD6 AD5 AD4 AD3 AD2 AD1L ADO XXXX XXXX uuuu uuuu
10h, Bank 1 | DDRC Data direction register for PORTC 1111 1111 | 1111 1111

Legend: x =unknown, u = unchanged.
Note 1: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.

00 1996 Microchip Technology Inc. DS30412C-page 59
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9.4 PORTD and DDRD Reqisters

PORTD is an 8-bit bi-directional port. The correspond-
ing data direction register is DDRD. A '1' in DDRD con-
figures the corresponding port pin as an input. A '0' in
the DDRC register configures the corresponding port
pin as an output. Reading PORTD reads the status of
the pins, whereas writing to it will write to the port latch.
PORTD is multiplexed with the system bus. When
operating as the system bus, PORTD is the high order
byte of the address/data bus (AD15:AD8). The timing
for the system bus is shown in the Electrical Character-
istics section.

Note:  This port is configured as the system bus
when the device’s configuration bits are
selected to Microprocessor or Extended
Microcontroller modes. In the two other
microcontroller modes, this port is a gen-
eral purpose I/O.

Example 9-3 shows the instruction sequence to initial-
ize PORTD. The Bank Select Register (BSR) must be
selected to Bank 1 for the port to be initialized.

EXAMPLE 9-3: INITIALIZING PORTD
MOVLB 1 ;. Select Bank 1

CLRF PORTD Initialize PORTD data
; | at ches before setting
; the data direction
; register

MOVLW OxCF ; Value used to initialize
; data direction

MOV DDRD Set RD<3:0> as inputs

; RD<5: 4> as out puts
RD<7: 6> as inputs

FIGURE 9-7: PORTD BLOCK DIAGRAM (IN I/O PORT MODE)

toD_Bus - IR
/‘/ INSTRUCTION READ
| ] Data Bus
L= LT
Input
Buffer
RD_PORTD
0 go:t 0
ata
WR_PORTD
1 ~_cK |
\/‘/ RD_DDRD
Q
WR_DDRD
“CK =
R S
l EX_EN
DATA/ADDR_OUT SYS BUS
DRV_SYS Control
Note: I/O pins have protection diodes to VDD and Vss.
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10.0 OVERVIEW OF TIMER
RESOURCES

The PIC17C4X has four timer modules. Each module
can generate an interrupt to indicate that an event has
occurred. These timers are called:

e TimerO - 16-bit timer with programmable 8-bit
prescaler

e Timerl - 8-bit timer

e Timer2 - 8-bit timer

e Timer3 - 16-bit timer

For enhanced time-base functionality, two input Cap-

tures and two Pulse Width Modulation (PWM) outputs

are possible. The PWMs use the TMR1 and TMR2

resources and the input Captures use the TMR3

resource.

10.1 TimerQ Overview

The Timer0 module is a simple 16-bit overflow counter.
The clock source can be either the internal system
clock (Fosc/4) or an external clock.

The Timer0 module also has a programmable pres-
caler option. The PS3:PS0 bits (TOSTA<4:1>) deter-
mine the prescaler value. TMRO can increment at the
following rates: 1:1, 1:2, 1:4, 1:8, 1:16, 1:32, 1.64,
1:128, 1:256.

When TImer0Q’s clock source is an external clock, the
Timer0 module can be selected to increment on either
the rising or falling edge.

Synchronization of the external clock occurs after the
prescaler. When the prescaler is used, the external
clock frequency may be higher then the device’s fre-
guency. The maximum frequency is 50 MHz, given the
high and low time requirements of the clock.

10.2 Timerl Overview

The TImer0 module is an 8-bit timer/counter with an 8-
bit period register (PR1). When the TMRL1 value rolls
over from the period match value to Oh, the TMR1IF
flag is set, and an interrupt will be generated when
enabled. In counter mode, the clock comes from the
RB4/TCLK12 pin, which can also be selected to be the
clock for the Timer2 module.

TMR1 can be concatenated to TMR2 to form a 16-bit
timer. The TMRL1 register is the LSB and TMR2 is the
MSB. When in the 16-bit timer mode, there is a corre-
sponding 16-bit period register (PR2:PR1). When the
TMR2:TMR1 value rolls over from the period match
value to Oh, the TMRL1IF flag is set, and an interrupt
will be generated when enabled.

10.3 Timer2 Overview

The TMR2 module is an 8-bit timer/counter with an 8-
bit period register (PR2). When the TMR2 value rolls
over from the period match value to Oh, the TMR2IF
flag is set, and an interrupt will be generated when
enabled. In counter mode, the clock comes from the
RB4/TCLK12 pin, which can also be selected to be the
clock for the TMR1 module.

TMR1 can be concatenated to TMR2 to form a 16-bit
timer. The TMR2 register is the MSB and TMR1 is the
LSB. When in the 16-bit timer mode, there is a corre-
sponding 16-bit period register (PR2:PR1). When the
TMR2:TMR1 value rolls over from the period match
value to Oh, the TMRL1IF flag is set, and an interrupt
will be generated when enabled.

10.4 Timer3 Overview

The TImer3 module is a 16-bit timer/counter with a 16-
bit period register. When the TMR3H:TMR3L value
rolls over to Oh, the TMR3IF bit is set and an interrupt
will be generated when enabled. In counter mode, the
clock comes from the RB5/TCLK3 pin.

When operating in the dual capture mode, the period
registers become the second 16-bit capture register.

10.5 Role of the Timer/Counters

The timer modules are general purpose, but have ded-
icated resources associated with them. TImerl and
Timer2 are the time-bases for the two Pulse Width
Modulation (PWM) outputs, while Timer3 is the time-
base for the two input captures.
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14.0 SPECIAL FEATURES OF THE
CPU

What sets a microcontroller apart from other proces-
sors are special circuits to deal with the needs of real
time applications. The PIC17CXX family has a host of
such features intended to maximize system reliability,
minimize cost through elimination of external compo-
nents, provide power saving operating modes and offer
code protection. These are:

OSC selection

Reset

- Power-on Reset (POR)

- Power-up Timer (PWRT)

- Oscillator Start-up Timer (OST)

Interrupts

Watchdog Timer (WDT)

SLEEP

Code protection

FIGURE 14-1: CONFIGURATION WORD

The PIC17CXX has a Watchdog Timer which can be
shut off only through EPROM bits. It runs off its own RC
oscillator for added reliability. There are two timers that
offer necessary delays on power-up. One is the Oscil-
lator Start-up Timer (OST), intended to keep the chip in
RESET until the crystal oscillator is stable. The other is
the Power-up Timer (PWRT), which provides a fixed
delay of 96 ms (nominal) on power-up only, designed to
keep the part in RESET while the power supply stabi-
lizes. With these two timers on-chip, most applications
need no external reset circuitry.

The SLEEP mode is designed to offer a very low cur-
rent power-down mode. The user can wake from
SLEEP through external reset, Watchdog Timer Reset
or through an interrupt. Several oscillator options are
also made available to allow the part to fit the applica-
tion. The RC oscillator option saves system cost while
the LF crystal option saves power. Configuration bits
are used to select various options. This configuration
word has the format shown in Figure 14-1.

bit 15-9: Unimplemented: Read as a '1'

bit 15,6,4:PM2, PM1, PMO, Processor Mode Select bits
111 = Microprocessor Mode
110 = Microcontroller mode
101 = Extended microcontroller mode
000 = Code protected microcontroller mode

RP-1 U-x U-x U-x U-X U-x U-X U-X
1
Pwed = [ = [ = [ = [ = [ = =
bit15-7 bit0
U-x RP-1 _U-x RP-1 RP-1 RP-1 RP-1 RP-1
— PM1 — PMO |WDTPS1| WDTPS0| FOSC1 | FOSCO | |R = Readable bit
bit15-7 bit0 P = Programmable bit

bit 7, 5: Unimplemented: Read as a '0’
bit 3-2: WDTPS1:WDTPSO0, WDT Postscaler Select bits
11 = WDT enabled, postscaler = 1
10 = WDT enabled, postscaler = 256
01 = WDT enabled, postscaler = 64
00 = WDT disabled, 16-bit overflow timer
bit 1-0: FOSC1:FOSCO, Oscillator Select bits
11 = EC oscillator
10 = XT oscillator
01 = RC oscillator
00 = LF oscillator
Note 1: This bit does not exist on the PIC17C42. Reading this bit will return an unknown value (x).

U = Unimplemented
- n = Value for Erased Device
(x = unknown)
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Exclusive OR Literal with XORWF Exclusive OR WREG with f
XORLW WREG
Syntax: [ label] XORWF fd
Syntax: [ label] XORLW k Operands: 0<f<255
Operands: 0<k<255 dOo1]
Operation: (WREG) .XOR. k - (WREG) Operation: (WREG) .XOR. (f) ~ (desp)
Status Affected: ~ Z Status Affected:  Z
Encoding: | Toil | 0100 | KKK | KKK | Encoding: | 0000 | 110d | ffff | ffff |
Description: The contents of WREG are XOR’ed Description: Exclusive OR the contents of WREG
with the 8-bit literal 'k'. The result is V‘i'th f;g's\tﬁ;;g I? b 0 tlhfhfesu't b
laced in WREG. stored in Lf'dis eresultis
P stored back in the register 'f'.
Words: 1
Words: 1
Cycles: 1
o Cycles: 1
Q Cycle Activity: Cvele Activit
cle Activity:
Q1 Q2 Q3 Q4 ey o o o5 o
Decode Read Execute Write to -
literal 'k’ WREG Decode Read Execute Write to
register 'f' destination
Example: XORLW OxAF
Before Instruction Example: XORWF REG 1
WREG = OxBS Before Instruction
After Instruction REG =  OxAF
WREG = Ox1A WREG = 0xB5
After Instruction
REG = Ox1A
WREG = 0xB5
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|Applicable Devices |42 |R42[42A|43|R43 44|
17.0 PIC17C42 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 1

Ambient temperature UNAET DIAS..........cooiiiiiiiiii et nes -55t0 +125°C
(o] = To L= (=T 00] oY = (USSR -65°C to +150°C
Voltage 0N VDD With TESPECE 10 WSS ...ueiiiiiiiieiiiie ittt ettt sttt e st e st e e sbe e e e sbb e e e ante e e snaeeesnbeeas 0to +7.5V
Voltage on MCLR With reSpect t0 VSS (NOE 2) .......ccovvouiuieiieiereeeeteteeeee ettt eseaeas -0.6V to +14V
Voltage on RA2 and RA3 With FTESPECE 10 VSS.....ccuuiiiiiiieiiiie ettt ettt s e e e et e e e -0.6V to +12V
Voltage on all other pins With reSPECE 10 VSS ....ciiiiiiiiiiii et -0.6V to VoD + 0.6V
Total POWEr diSSIPALION (NOLE L) .....ciuiieeiiiieiiitiee it et e sttt e ettt e st e e s sttt e e ssbeeeabbe e e sateeeanbeeeebbeeeanbeeessbeeesanbeeesnbeeeaneeean 1.0W

Maximum current out Of VSS PIN(S) = TOTAI .....ccoiriieiiiiiiiiee it e e s e e e ann e
Maximum current int0 VDD PIN(S) = TOTAI ......ueieiiiieiiiie ettt e et s an e e sbe e e et e e e snee e e e
Input clamp current, IK (V1 < 0 OF VI > VDD) .ococuviiiiiieeiieie ettt et e et et e s e e s e e s abn e e s anneeessneeesnneenans
Output clamp current, 10K (VO < 0 OF VO > VDD) ...eciiuuiiiiiiieiiiee et steee sttt e ettt e sibeee s nbeeesante e e snbeeeabeeesssbeeesnbeeesneeean
Maximum output current sunk by any I/O pin (except RA2 and RA3)......coccviiiiiiiiiiieiee e
Maximum output current SUNK BY RA2 OF RAS PINS .....veiiiiiie ittt et et aeee e sibee e st e s s bteeesnbeeesnteeesnees
Maximum output current sourced BY any 1/O PN .......coeiiiiiiiiii e
Maximum current sunk by PORTA and PORTB (COMDINE) .....cccuuiiiiiiieiiiee e

Maximum current sourced by PORTA and PORTB (combined)
Maximum current sunk by PORTC, PORTD and PORTE (COMBINE).........ccooiiiiiiiiiiiiiiiieeeeieeee e
Maximum current sourced by PORTC, PORTD and PORTE (combined)

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - ¥ loH} + 5 {(VDD-VOH) x loH} + 3 (VoL x loL)

Note 2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a series resistor of 50-100Q should be used when applying a "low" level to the MCLR pin rather than
pulling this pin directly to Vss.

T NOTICE: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above
those indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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|Applicable Devices |42 |R42[42A|43|R43 (44|

FIGURE 18-2: TYPICAL RC OSCILLATOR FREQUENCY vs. VbD
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4.0
3.5
\
—~ 25
N
I
S 20
(@]
n
L? 1.5
Cext=22pFT=25°C
1.0
0.5
0.0 R =100k
4.0 4.5 5.0 55 6.0 6.5
VDD (Volts)
FIGURE 18-3: TYPICAL RC OSCILLATOR FREQUENCY vs. VDD
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|Applicable Devices |42 |R42[42A|43|R43 44|

FIGURE 19-12: MEMORY INTERFACE READ TIMING (NOT SUPPORTED IN PIC17LC4X DEVICES)

! Q1 ! Q2 ! Q3 ! Q4 ! Q1 ! Q2 !
osC1 ! . . . . . .
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: | 150! | L o=— 162 —=1 v :

' ' : — —a—151 ' \ _.>: 163 ~— ' '

- : 1 : - : 167 : ! : ' : ll’:

WR — - - -

TABLE 19-12: MEMORY INTERFACE READ REQUIREMENTS (NOT SUPPORTED IN PIC17LC4X

DEVICES)
Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
150 TadV2alL | AD15:ADO (address) valid to ALE! 0.25Tcy - 10 — — ns
(address setup time)
151 TalL2adl ALE! to address out invalid 5* — — ns
(address hold time)
160 TadZ2o0elL |AD15:ADO hi-impedance to OE! 0* — — ns
161 ToeH2adD |OE+ to AD15:ADO driven 0.25Tcy - 15 — — ns
162 TadV2o0eH | Data in valid before OE1 35 — — ns
(data setup time)
163 ToeH2adl | OEtto data in invalid (data hold time) 0 — — ns
164 TalH ALE pulse width — 0.25Tcy § — ns
165 ToeL OE pulse width 0.5Tcy-35§ — — ns
166 TalH2alH ALE1 to ALE1 (cycle time) — Tcy § — ns
167 Tacc Address access time — — 0.75Tcy-30| ns
168 Toe Output enable access time — — 0.5Tcy - 45 ns
(OE low to Data Valid)
* These parameters are characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
§ This specification ensured by design.
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|Applicable Devices |42 |R42[42A|43|R43 44|
20.0 PIC17CR42/42A/43/R43/44 DC AND AC CHARACTERISTICS

The graphs and tables provided in this section are for design guidance and are not tested nor guaranteed. In some
graphs or tables the data presented is outside specified operating range (e.g. outside specified \bD range). This is for
information only and devices are ensured to operate properly only within the specified range.

The data presented in this section is a statistical summary of data collected on units from different lots over a period of
time. "Typical" represents the mean of the distribution while "max" or "min" represents (mean + 30) and (mean - 30)
respectively where o is standard deviation.

TABLE 20-1: PIN CAPACITANCE PER PACKAGE TYPE

Typical Capacitance (pF)
Pin Name
40-pin DIP 44-pin PLCC 44-pin MQFP 44-pin TQFP
All pins, except MCLR, 10 10 10 10
VDD, and Vss
MCLR pin 20 20 20 20
FIGURE 20-1: TYPICAL RC OSCILLATOR FREQUENCY vs. TEMPERATURE
Fosc Frequency normalized to +25°C
Fosc (25°C)
A
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1.08 Cext = 100 pE O L>
1.06 X>
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N
1.02 ——] AN
1.00 ] <\\
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0.98
0.96 \'\
0.94 l
o VDD = 3.5V
0.92 O
0.90 O
0 10 20 25 30 40 50 60 70
T(°C)
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|Applicable Devices |42 |R42[42A|43|R43 44|

FIGURE 20-4: TYPICAL RC OSCILLATOR FREQUENCY vs. VbD
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TABLE 20-2: RC OSCILLATOR FREQUENCIES

Average
Cext Rext Fosc @ 53 e
22 pF 10k 3.33 MHz +12%
100k 353 kHz +13%
100 pF 3.3k 3.54 MHz +10%
5.1k 2.43 MHz +14%
10k 1.30 MHz +17%
100k 129 kHz +10%
300 pF 3.3k 1.54 MHz +14%
5.1k 980 kHz +12%
10k 564 kHz + 16%
160k 35 kHz +18%
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PIC17CXX Family of Devices
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