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All devices are available in all package types, listed in Section 21.0, with the following exceptions:

* ROM devices are not available in Windowed CERDIP Packages
* TQFP is not available for the PIC17C42.
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NOTES:
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FIGURE 6-5: PIC17C42 REGISTER FILE FIGURE 6-6: PIC17CR42/42A/43/R43/44
MAP REGISTER FILE MAP
Addr | Unbanked Addr | Unbanked |
00h INDFO 00h INDFO
01h FSRO 01h FSRO
02h PCL 02h PCL
03h PCLATH 03h PCLATH
04h ALUSTA 04h ALUSTA
05h TOSTA 05h TOSTA
06h CPUSTA 06h CPUSTA
07h INTSTA 07h INTSTA
08h INDF1 08h INDF1
09h FSR1 09h FSR1
OAh WREG OAh WREG
0Bh TMROL 0Bh TMROL
0Ch TMROH 0Ch TMROH
0Dh TBLPTRL 0Dh TBLPTRL
OEh TBLPTRH OEh TBLPTRH
OFh BSR OFh BSR
Bank 0 [Bank 1@W| Bank2® |Bank 3@ Bank 0 |Bank1® | Bank2® |Bank3®
10h PORTA DDRC TMR1 PW1DCL 10h PORTA DDRC TMR1 PW1DCL
11h DDRB PORTC TMR2 PW2DCL 11h DDRB PORTC TMR2 PW2DCL
12h PORTB DDRD TMR3L PW1DCH 12h PORTB DDRD TMR3L PW1DCH
13h RCSTA PORTD TMR3H PW2DCH 13h RCSTA PORTD TMR3H PW2DCH
14h RCREG DDRE PR1 CA2L 14h RCREG DDRE PR1 CA2L
15h TXSTA PORTE PR2 CA2H 15h TXSTA PORTE PR2 CA2H
16h TXREG PIR PR3L/CALL TCON1 16h TXREG PIR PR3L/CALL TCON1
17h SPBRG PIE PR3H/CA1H TCONZ2 17h SPBRG PIE PR3H/CA1H TCONZ2
18h 18h PRODL
19h PRODH
;g: General 1Ah
Purpose
RAM 1Fh
20h General General
Purpose Purpose
FFh RAM®@ @)
Note 1: SFR file locations 10h - 17h are banked. All
other SFRs ignore the Bank Select Register EEh
(BSR) bits. Note 1: SFR file locations 10h - 17h are banked. All

other SFRs ignore the Bank Select Register

(BSR) bits.

General Purpose Registers (GPR) locations
20h - FFh and 120h - 1FFh are banked. All
other GPRs ignore the Bank Select Register

(BSR) bits.

00 1996 Microchip Technology Inc.
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TABLE 6-3: SPECIAL FUNCTION REGISTERS
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
Reset resets (3)
Unbanked
00h INDFO Uses contents of FSRO to address data memory (not a physical register) e BT
01h FSRO Indirect data memory address pointer O XXXX XXXX | uuuu uuuu
02h PCL Low order 8-bits of PC 0000 0000 | 0000 0000
03h® | PCLATH Holding register for upper 8-bits of PC 0000 0000 | uuuu uuuu
04h ALUSTA FS3 FS2 FS1 FSO ov z DC C 1111 xxxx | 1111 uuuu
05h TOSTA INTEDG | TOSE TOCS PS3 Ps2 PS1 PSO — 0000 000- | 0000 000-
06h@ | cPUSTA — — STKAV | GLINTD TO PD — — --11 11-- | --11 qqg--
07h INTSTA PEIF TOCKIF TOIF INTF PEIE TOCKIE TOIE INTE 0000 0000 | 0000 0000
08h INDF1 Uses contents of FSR1 to address data memory (not a physical register) B T B
0%h FSR1 Indirect data memory address pointer 1 XXXX XXXX | uuuu uuuu
0Ah WREG Working register XXXX XXXX | uuuu uuuu
0Bh TMROL TMRO register; low byte XXXX XXXX | uuuu uuuu
0Ch TMROH TMRO register; high byte XXXX XXXX | Uuuuu uuuu
0Dh TBLPTRL Low byte of program memory table pointer (4) (4)
OEh TBLPTRH High byte of program memory table pointer (4) (4)
OFh BSR Bank select register 0000 0000 | 0000 0000
Bank 0
10h PORTA RBPU | — | RA5 | RA4 | RA3 | RA2 | RA1/TOCKI | RAO/INT | 0-xx xxXx | O-uu uuuu
11h DDRB Data direction register for PORTB 1111 1111 | 1111 1111
12h PORTB PORTB data latch XXXX XXXX [ uuuu uuuu
13h | RCSTA SPEN | Rx9 | SREN | CREN | — | FERR | OERR RX9D | 0000 -00x | 0000 -00u
14h RCREG Serial port receive register XXXX XXXX [ uuuu uuuu
15h | TXSTA cskc | Tx9 | TXEN [ sy~ | — [ — | TRMT TX9D | 0000 --1x | 0000 --1u
16h TXREG Serial port transmit register XXXX XXXX [ uuuu uuuu
17h SPBRG Baud rate generator register XXXX XXXX | uuuu uuuu
Bank 1
10h DDRC Data direction register for PORTC 1111 1111 | 1111 1111
m [eome | 5o | e | e | oy | e | R | el | e | oo wesn | v
12h DDRD Data direction register for PORTD 1111 1111 | 1111 1111
13h PORTD RD7/ RD6/ RD5/ RD4/ RD3/ RD2/ RD1/ RDO/ XXX Xxxx | uuuu uuuu
AD15 AD14 AD13 AD12 AD11 AD10 AD9 AD8
14h DDRE Data direction register for PORTE ---- 2111 ---- -111
15h PORTE — — — — — RE2/WR | REL/OE | REO/ALE| ---- -XXX | ---- -uuu
16h | PIR RBIF | TMR3IF| TMR2IF | TMRLIF | CA2IF | CALIF TXIF RCIF | 0000 0010 | 0000 0010
17h | PIE RBIE | TMR3IE| TMR2IE | TMRI1IE | CA2IE | CALIE TXIE RCIE | 0000 0000 | 0000 0000
Legend:  x =unknown, u = unchanged, - = unimplemented read as '0', q - value depends on condition. Shaded cells are unimplemented, read as '0'.
Note 1: The upper byte of the program counter is not directly accessible. PCLATH is a holding register for PC<15:8> whose contents are updated
from or transferred to the upper byte of the program counter.
2: The TO and PD status bits in CPUSTA are not affected by a MCLR reset.
3: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
4: The following values are for both TBLPTRL and TBLPTRH:
All PIC17C4X devices (Power-on Reset 0000 0000) and (All other resets 0000 0000)
except the PIC17C42 (Power-on Reset xxxx xxxx) and (All other resets uuuu uuuu)
5: The PRODL and PRODH registers are not implemented on the PIC17C42.
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6.2.2.1 ALU STATUS REGISTER (ALUSTA)

The ALUSTA register contains the status bits of the
Arithmetic and Logic Unit and the mode control bits for
the indirect addressing register.

As with all the other registers, the ALUSTA register can
be the destination for any instruction. If the ALUSTA
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Therefore, the result of an instruction with
the ALUSTA register as destination may be different
than intended.

For example, CLRF ALUSTAwill clear the upper four bits
and set the Z bit. This leaves the ALUSTA register as
0000uluu (where u = unchanged).

Itis recommended, therefore, that only BCF, BSF, SWAPF
and MOVWF instructions be used to alter the ALUSTA
register because these instructions do not affect any
status bit. To see how other instructions affect the sta-
tus bits, see the “Instruction Set Summary.”

Note 1: The C and DC bits operate as a borrow
out bit in subtraction. See the SUBLWand
SUBWF instructions for examples.

Note 2: The overflow bit will be set if the 2's com-
plement result exceeds +127 or is less
than -128.

Arithmetic and Logic Unit (ALU) is capable of carrying
out arithmetic or logical operations on two operands or
a single operand. All single operand instructions oper-
ate either on the WREG register or a file register. For
two operand instructions, one of the operands is the
WREG register and the other one is either a file register
or an 8-bit immediate constant.

FIGURE 6-7: ALUSTA REGISTER (ADDRESS: 04h, UNBANKED)

RW-1 RW-1 RW-1 RW-1 RW-x_R/W-x

R/W-x R/W-x

Fs3 | Fs2 | Fs1 | Fso | ov

DC | c | [R=Readablebit

bit7

bit 7-6: FS3:FS2: FSR1 Mode Select bits
00 = Post auto-decrement FSR1 value
01 = Post auto-increment FSR1 value
1x = FSR1 value does not change

bit 5-4:. FS1:FS0: FSRO Mode Select bits
00 = Post auto-decrement FSRO value
01 = Post auto-increment FSRO value
1x = FSRO value does not change

bit 3: QV: Overflow bit

0 =No overflow occurred
bit 2: Z: Zero bit

bit 1: DC: Digit carry/borrow bit
For ADDWF and ADDLWinstructions.

Note: For borrow the polarity is reversed.

bit O: C: carry/borrow bit
For ADDWF and ADDLWinstructions.

Note: For borrow the polarity is reversed.

This bit is used for signed arithmetic (2's complement). It indicates an overflow of the 7-bit magnitude,
which causes the sign bit (bit7) to change state.
1 =Overflow occurred for signed arithmetic, (in this arithmetic operation)

1 =The result of an arithmetic or logic operation is zero
0 =The results of an arithmetic or logic operation is not zero

1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

1 = A carry-out from the most significant bit of the result occurred

Note that a subtraction is executed by adding the two’s complement of the second operand. For rotate
(RRCF, RLCF) instructions, this bit is loaded with either the high or low order bit of the source register.

0 =No carry-out from the most significant bit of the result

bit0 W = Writable bit
-n = Value at POR reset
(x = unknown)
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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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7.3 Table Reads EXAMPLE 7-2: TABLE READ

The table read allows the program memory to be read. MVLW  HI GH (TBL_ADDR) ; Load the Table
This allows constant data to be stored in the program m Ig';\'/yr_?;_ ;  address
memory space, and retrieved into data memory when (TBL_ADDR)

. MOWAE  TBLPTRL ;
needed. Example 7-2 reads the 16-bit value at pro- TABLRD 0, 0, DUMMY . Dumy read,

gram memory address TBLPTR. After the dummy byte . Updates TABLATCH
has been read from the TABLATH, the TABLATH is TLRD 1, | NDFO . Read H byte
loaded with the 16-bit data from program memory . of TABLATCH
address TBLPTR + 1. The first read loads the data into TABLRD 0, 1, | NDFO ; Read LO byte

the latch, and can be considered a dummy read ; of TABLATCH and
(unknown data loaded into 'f'). INDFO should be con- ; Updat e TABLATCH

figured for either auto-increment or auto-decrement.

FIGURE 7-7:  TABLRD TIMING

: Ql‘ QZ‘ QS‘ Q4 Ql‘ QZ‘ QS‘ Q4 Ql‘ QZ‘ Q3‘ Q4 Ql‘ QZ‘ QS‘ Q4,

XX

Instruction | TABLRD  : INST (PC+1) . INST (PC+2) .
fetched ! ' ' ' '
Instruction INST (PC-1) | TABLRD cyclel | TABLRD cycle2 | INST (PC+1) |
executed , \ \ | ,
: : . Dataread cycle . :

ALE — i : ; !
T l l l l

WR | | \ \ \

FIGURE 7-8: TABLRD TIMING (CONSECUTIVE TABLRD INSTRUCTIONS)

QJ{ QZ‘ QS‘ Q4 QJ{ QZ‘ Q3‘ Q4 QJ{ QZ‘ Q3‘ Q! QJ{ QZ‘ QS‘ Q4! QJ{ QZ‘ Q3‘ Q4! QJ{ QZ‘ 03‘ Q4

AD15:AD0O

Instruction
fetched

Instruction
executed
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12.1.3 USING PULSE WIDTH MODULATION
(PWM) OUTPUTS WITH TMR1 AND TMR2

Two high speed pulse width modulation (PWM) outputs
are provided. The PWM1 output uses Timerl as its
time-base, while PWM2 may be software configured to
use either Timerl or Timer2 as the time-base. The
PWM outputs are on the RB2/PWM1 and RB3/PWM2
pins.

Each PWM output has a maximum resolution of
10-bits. At 10-bit resolution, the PWM output frequency
is 24.4 kHz (@ 25 MHz clock) and at 8-bit resolution the
PWM output frequency is 97.7 kHz. The duty cycle of
the output can vary from 0% to 100%.

Figure 12-5 shows a simplified block diagram of the
PWM module. The duty cycle register is double buff-
ered for glitch free operation. Figure 12-6 shows how a
glitch could occur if the duty cycle registers were not
double buffered.

The user needs to set the PWM1ON bit (TCON2<4>)
to enable the PWML1 output. When the PWM1ON bhit is
set, the RB2/PWML pin is configured as PWM1 output
and forced as an output irrespective of the data direc-
tion bit (DDRB<2>). When the PWM1ON bit is clear,
the pin behaves as a port pin and its direction is con-
trolled by its data direction bit (DDRB<2>). Similarly,
the PWM20ON (TCON2<5>) hit controls the configura-
tion of the RB3/PWM2 pin.

FIGURE 12-6: PWM OUTPUT

FIGURE 12-5: SIMPLIFIED PWM BLOCK

DIAGRAM
Duty Cycle registers § PWxDCL<7:6>
[ PWxDCH | ¢ Wurite
| (Slave) I—MV
N RCy/PWMx
| Comparator | R Q
ZAN
TMR2 Note 1 -
| [(Note 1)| S PWMxON
|
Clear Timer,
PWMX pin and
Latch D.C.
Note 1: 8-bit timer is concatenated with 2-bit internal Q clock
or 2 hits of the prescaler to create 10-bit time-base.

PWM
output

B =

o

Timer Write new
interrupt PWM value

Note The dotted line shows PWM output if duty cycle registers were not double buffered.
If the new duty cycle is written after the timer has passed that value, then the PWM does
not reset at all during the current cycle causing a “glitch”.

In this example, PWM period = 50. Old duty cycle is 30. New duty cycle value is 10.

T

Timer interrupt
new PWM value
transferred to slave

00 1996 Microchip Technology Inc.
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12.1.3.1 PWM PERIODS

The period of the PWM1 output is determined by
Timerl and its period register (PR1). The period of the
PWM2 output can be software configured to use either
Timerl or Timer2 as the time-base. When TM2PW2 bit
(PW2DCL<5>) is clear, the time-base is determined by
TMR1 and PR1. When TM2PW?2 is set, the time-base
is determined by Timer2 and PR2.

Running two different PWM outputs on two different
timers allows different PWM periods. Running both
PWMs from Timer1 allows the best use of resources by
freeing Timer2 to operate as an 8-bit timer. Timerl and
Timer2 can not be used as a 16-bit timer if either PWM
is being used.

The PWM periods can be calculated as follows:
period of PWM1 =[(PR1) + 1] x 4Tosc

period of PWM2 =[(PR1) + 1] x 4TosC or
[(PR2) + 1] x 4Tosc

The duty cycle of PWMx is determined by the 10-bit
value DCx<9:0>. The upper 8-bits are from register
PWxDCH and the lower 2-bits are from PWxDCL<7:6>
(PWXDCH:PWxDCL<7:6>). Table 12-3 shows the
maximum PWM frequency (FPwM) given the value in
the period register.

The number of bits of resolution that the PWM can
achieve depends on the operation frequency of the
device as well as the PWM frequency (FPwMm).

Maximum PWM resolution (bits) for a given PWM fre-

quency:
on (£22)

= —— hits
log (2)

The PWMx duty cycle is as follows:
PWMx Duty Cycle = (DCx) x Tosc

where DCx represents the 10-bit value from
PWxDCH:PWxDCL.

If DCx = 0, then the duty cycle is zero. If PRx =
PWxDCH, then the PWM output will be low for one to
four Q-clock (depending on the state of the
PWxDCL<7:6> bits). For a Duty Cycle to be 100%, the
PWxDCH value must be greater then the PRx value.

The duty cycle registers for both PWM outputs are dou-
ble buffered. When the user writes to these registers,
they are stored in master latches. When TMR1 (or
TMR2) overflows and a new PWM period begins, the
master latch values are transferred to the slave latches
and the PWMXx pin is forced high.

Note: For PW1DCH, PW1DCL, PW2DCH and
PW2DCL registers, a write operation
writes to the "master latches" while a read
operation reads the "slave latches". As a
result, the user may not read back what
was just written to the duty cycle registers.

The user should also avoid any "read-modify-write"
operations on the duty cycle registers, such as: ADDWF
PWLDCH. This may cause duty cycle outputs that are
unpredictable.

TABLE 12-3: PWM FREQUENCY vs.
RESOLUTION AT 25 MHz

PWM Frequency (kHz)
Frequency | 244 | 48.8|65.104| 97.66 | 390.6

PRx Value |OxFF |Ox7F | Ox5F Ox3F OxOF

High 10-bit | 9-bit | 8.5-bit | 8-bit 6-bit
Resolution

Standard 8-bit | 7-bit | 6.5-bit | 6-bit 4-bit

Resolution

12.1.3.2 PWM INTERRUPTS

The PWM module makes use of TMR1 or TMR2 inter-
rupts. A timer interrupt is generated when TMR1 or
TMR2 equals its period register and is cleared to zero.
This interrupt also marks the beginning of a PWM
cycle. The user can write new duty cycle values before
the timer roll-over. The TMR1 interrupt is latched into
the TMRL1IF bit and the TMR2 interrupt is latched into
the TMR2IF bit. These flags must be cleared in soft-
ware.

12.1.3.3 EXTERNAL CLOCK SOURCE

The PWMs will operate regardless of the clock source
of the timer. The use of an external clock has ramifica-
tions that must be understood. Because the external
TCLK12 input is synchronized internally (sampled once
per instruction cycle), the time TCLK12 changes to the
time the timer increments will vary by as much as Tcy
(one instruction cycle). This will cause jitter in the duty
cycle as well as the period of the PWM output.

This jitter will be £Tcy, unless the external clock is syn-
chronized with the processor clock. Use of one of the
PWM outputs as the clock source to the TCLKx input,
will supply a synchronized clock.

In general, when using an external clock source for
PWM, its frequency should be much less than the
device frequency (Fosc).
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FIGURE 13-2: RCSTA REGISTER (ADDRESS: 13h, BANK 0)

RW-0 RW-0 RW-0 RW-0 U-0 R-0 R-0 R-Xx
| SPEN | RX9 | SREN [ CREN| — | FERR | OERR | RX9D | [R=Readable bit
bit7 bit 0 W = Writable bit
-n = Value at POR reset
(x = unknown)

bit 7: SPEN: Serial Port Enable bit
1 = Configures RA5/RX/DT and RA4/TX/CK pins as serial port pins
0 = Serial port disabled

bit 6: RX9: 9-bit Receive Enable bit
1 =Selects 9-bit reception
0 = Selects 8-bit reception

bit 5: SREN: Single Receive Enable bit
This bit enables the reception of a single byte. After receiving the byte, this bit is automatically cleared.
Synchronous mode:
1 =Enable reception
0 = Disable reception
Note: This bit is ignored in synchronous slave reception.

Asynchronous mode:
Don't care

bit 4: CREN: Continuous Receive Enable bit
This bit enables the continuous reception of serial data.
Asynchronous mode:
1 =Enable reception
0 = Disables reception
Synchronous mode:
1 = Enables continuous reception until CREN is cleared (CREN overrides SREN)
0 = Disables continuous reception

bit 3: Unimplemented: Read as '0'

bit 2: FERR: Framing Error bit
1 = Framing error (Updated by reading RCREG)
0 =No framing error

bit 1: OERR: Overrun Error bit
1 =Overrun (Cleared by clearing CREN)
0 =No overrun error

bit O: RX9D: 9th bit of receive data (can be the software calculated parity bit)
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TABLE 13-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE TRANSMISSION

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)

16h,Bank 1 | PIR RBIF TMR3IF | TMR2IF | TMR1IF| CA2IF | CALIF TXIF RCIF 0000 0010 0000 0010
13h, Bank 0 | RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 - 00x 0000 -00u
16h, Bank 0 | TXREG TX7 TX6 TX5 TX4 TX3 TX2 TX1 TX0 XXXX XXXX uuuu uuuu
17h,Bank 1 | PIE RBIE TMR3IE| TMR2IE| TMR1IE| CA2IE | CAlIE TXIE RCIE 0000 0000 0000 0000
15h, Bank 0 | TXSTA CSRC TX9 TXEN SYNC — — TRMT TX9D 0000 --1x 0000 --1u
17h, Bank 0 | SPBRG Baud rate generator register XXXX XXXX uuuu uuuu
Legend: x =unknown, u = unchanged, - = unimplemented read as a '0', shaded cells are not used for synchronous

slave transmission.
Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.

TABLE 13-10: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE RECEPTION

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)

16h, Bankl PIR RBIF TMR3IF | TMR2IF | TMR1IF| CA2IF | CALIF TXIF RCIF 0000 0010 0000 0010
13h, Bank0 RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 - 00x 0000 -00u
14h, Bank0 RCREG RX7 RX6 RX5 RX4 RX3 RX2 RX1 RX0 XXXX XXXX uuuu uuuu
17h, Bankl PIE RBIE TMR3IE| TMR2IE| TMR1IE| CA2IE | CAlIE TXIE RCIE 0000 0000 0000 0000
15h, Bank 0 | TXSTA CSRC TX9 TXEN SYNC — — TRMT TX9D 0000 --1x 0000 --1u
17h, Bank0 SPBRG Baud rate generator register XXXX XXXX uuuu uuuu
Legend: x =unknown, u = unchanged, - = unimplemented read as a '0', shaded cells are not used for synchronous

slave reception.
Note 1: Other (non power-up) resets include: external reset through MCLR and Watchdog Timer Reset.
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MOVPF Move p to f MOVWF Move WREG to f
Syntax: [labell MOVPF p,f Syntax: [ label] MOVWF f
Operands: 0<f<255 Operands: 0<f<255
Osps3l Operation: (WREG) — (f)
Operation: ) - Status Affected:  None
Status Affected:  Z Encoding: [ 0000 [ooo1 [ reee [ reer |
Encoding: | 010p | PPPP | feff | feff | Description: Move data from WREG to register 'f'.
Description: Move data from data memory location Location 'f' can be anywhere in the 256
'p' to data memory location 'f'. Location word data space.
'f' can be anywhere in the 256 byte data Words: 1
space (00h to FFh) while 'p' can be 00h ’
to 1Fh. Cycles: 1
Either 'p* or 'f' can be WREG (a useful Q Cycle Activity:
special situation). Q1 Q2 Q3 Q4
MOVPF is particularly useful for transfer- Decode Read Execute Write
ring a peripheral register (e.g. the timer register 'f register 'f
or an I/O port) to a data memory loca- 9 9
tion. Both 'f' and 'p' can be indirectly Example: NOWAE REG
addressed. .
] Before Instruction
Words: 1 WREG = Ox4F
Cycles: 1 REG = OxFF
Q Cycle Activity: After Instruction
WREG = Ox4F
Q1 Q2 Q3 Q4 REG = Ox4F
Decode Read Execute Write
register 'p' register 'f'
Example: MOVPF  REGL, REQX
Before Instruction
REG1 = 0x11
REG2 = 0x33
After Instruction
REG1 = 0x11
REG2 = 0x11
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RETURN Return from Subroutine RLCF Rotate Left f through Carry
Syntax: [ labell RETURN Syntax: [ labell RLCF
Operands: None Operands: 0<f<255
Operation: TOS - PC; d0[0,1]
Status Affected:  None Operation: f<n> - d<n+1>;
. f<7> - C;
Encoding: | 0000 | 0000 | oooo | oo10 | C - d<os
Description: Return from subroutine. The stack is Status Affected: C
popped and the top of the stack (TOS) ) '
is loaded into the program counter. Encoding: | 0001 | 101d | feff | ffff |
Words: 1 Description: The contents of register 'f' are rotated
. one bit to the left through the Carry
Cycles: 2 Flag. If 'd" is O the result is placed in
Q Cycle Activity: WREG. If 'd' is 1 the result is stored
Q1 Q2 Q3 Q4 back in register 'f'.
Decode Read Execute NOP <—|
register
PCL* Words:
Forced NOP NOP Execute NOP Cycles:

* Remember reading PCL causes PCLATH to be updated.

This will be the high address of where the RETURN instruc- Q Cycle Activity:

tion is located. Q1 Q2 Q3 Q4
. Decode Read Execute Write to
Example: RETURN register 'f destination
After Interrupt
pC = T(F;S Example: RLCF REG, 0
Before Instruction
REG = 1110 0110
C = 0
After Instruction
REG = 1110 0110
WREG = 1100 1100
C = 1
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TLWT Table Latch Write
Syntax: [ labell TLWT tf
Operands: 0<f<255
t0[0,1]
Operation: Ift=0,
f - TBLATL;
Ift=1,
f - TBLATH
Status Affected:  None
Encoding: | 1010 | ontx | fef [ ffef |
Description: Data from file register 'f' is written into
the 16-bit table latch (TBLAT).
If t = 1; high byte is written
If t = 0; low byte is written
This instruction is used in conjunction
with TABLW to transfer data from data
memory to program memory.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Execute Write
register 'f' register
TBLATH or
TBLATL
Example: TLWP t, RAM
Before Instruction
t = 0
RAM = 0xB7
TBLAT = 0x0000 (TBLATH = 0x00)
(TBLATL = 0x00)
After Instruction
RAM = 0xB7
TBLAT = 0x00B7 (TBLATH =0x00)

(TBLATL = OxB7)

Before Instruction

t
RAM
TBLAT

1
0xB7
0x0000 (TBLATH = 0x00)

(TBLATL = 0x00)

After Instruction

RAM
TBLAT

OxB7
0xB700 (TBLATH = OxB7)

(TBLATL = 0x00)

TSTFSZ Test f, skip if O
Syntax: [ label]l TSTFSZ f
Operands: 0<f<255
Operation: skipiff=0
Status Affected:  None
Encoding: | oo11 | oot | fef [ fref |
Description: If 'f' = 0, the next instruction, fetched
during the current instruction execution,
is discarded and an NOP is executed
making this a two-cycle instruction.
Words: 1
Cycles: 1(2)
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Execute NOP
register 'f'
If skip:
Q1 Q2 Q3 Q4
|Forced NOP | NOP | Execute | NOP |
Example: HERE TSTFSZ CNT
NZERO :
ZERO

Before Instruction
PC = Address(HERE)

After Instruction

If CNT
PC

If CNT
PC

0x00,

Address ( ZERO)
0x00,

Address ( NZERO)

LI S TR ||
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NOTES:
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16.6 PICDEM-1 Low-Cost PIC16/17
Demonstration Board

The PICDEM-1 is a simple board which demonstrates
the capabilities of several of Microchip’s microcontrol-
lers. The microcontrollers supported are: PIC16C5X
(PIC16C54 to PIC16C58A), PIC16C61, PIC16C62X,
PIC16C71, PIC16C8X, PIC17C42, PIC17C43 and
PIC17C44. All necessary hardware and software is
included to run basic demo programs. The users can
program the sample microcontrollers provided with
the PICDEM-1 board, on a PRO MATE Il or
PICSTART-16B programmer, and easily test firm-
ware. The user can also connect the PICDEM-1
board to the PICMASTER emulator and download
the firmware to the emulator for testing. Additional pro-
totype area is available for the user to build some addi-
tional hardware and connect it to the microcontroller
socket(s). Some of the features include an RS-232
interface, a potentiometer for simulated analog input,
push-button switches and eight LEDs connected to
PORTB.

16.7 PICDEM-2 Low-Cost PIC16CXX
Demonstration Board

The PICDEM-2 is a simple demonstration board that
supports the PIC16C62, PIC16C64, PIC16C65,
PIC16C73 and PIC16C74 microcontrollers. All the
necessary hardware and software is included to
run the basic demonstration programs. The user
can program the sample microcontrollers provided
with the PICDEM-2 board, on a PRO MATE Il pro-
grammer or PICSTART-16C, and easily test firmware.
The PICMASTER emulator may also be used with the
PICDEM-2 board to test firmware. Additional prototype
area has been provided to the user for adding addi-
tional hardware and connecting it to the microcontroller
socket(s). Some of the features include a RS-232 inter-
face, push-button switches, a potentiometer for simu-
lated analog input, a Serial EEPROM to demonstrate
usage of the I°C bus and separate headers for connec-
tion to an LCD module and a keypad.

16.8 PICDEM-3 Low-Cost PIC16CXXX
Demonstration Board

The PICDEM-3 is a simple demonstration board that
supports the PIC16C923 and PIC16C924 in the PLCC
package. It will also support future 44-pin PLCC
microcontrollers with a LCD Module. All the neces-
sary hardware and software is included to run the
basic demonstration programs. The user can pro-
gram the sample microcontrollers provided with
the PICDEM-3 board, on a PRO MATE Il program-
mer or PICSTART Plus with an adapter socket, and
easily test firmware. The PICMASTER emulator may
also be used with the PICDEM-3 board to test firm-
ware. Additional prototype area has been provided to
the user for adding hardware and connecting it to the
microcontroller socket(s). Some of the features

include an RS-232 interface, push-button switches, a
potentiometer for simulated analog input, a thermistor
and separate headers for connection to an external
LCD module and a keypad. Also provided on the
PICDEM-3 board is an LCD panel, with 4 commons
and 12 segments, that is capable of displaying time,
temperature and day of the week. The PICDEM-3 pro-
vides an additional RS-232 interface and Windows 3.1
software for showing the demultiplexed LCD signals on
a PC. A simple serial interface allows the user to con-
struct a hardware demultiplexer for the LCD signals.
PICDEM-3 will be available in the 3rd quarter of 1996.

16.9 MPLAB Integrated Development
Environment Software

The MPLAB IDE Software brings an ease of software
development previously unseen in the 8-bit microcon-
troller market. MPLAB is a windows based application
which contains:

» A full featured editor
» Three operating modes
- editor
- emulator
- simulator
* A project manager
» Customizable tool bar and key mapping
» A status bar with project information
« Extensive on-line help

MPLAB allows you to:

« Edit your source files (either assembly or ‘C’)

« One touch assemble (or compile) and download
to PIC16/17 tools (automatically updates all
project information)

» Debug using:

- source files
- absolute listing file

 Transfer data dynamically via DDE (soon to be
replaced by OLE)

* Run up to four emulators on the same PC

The ability to use MPLAB with Microchip’s simulator
allows a consistent platform and the ability to easily
switch from the low cost simulator to the full featured
emulator with minimal retraining due to development
tools.

16.10 Assembler (MPASM)

The MPASM Universal Macro Assembler is a PC-
hosted symbolic assembiler. It supports all microcon-
troller series including the PIC12C5XX, PIC14000,
PIC16C5X, PIC16CXXX, and PIC17CXX families.

MPASM offers full featured Macro capabilities, condi-
tional assembly, and several source and listing formats.
It generates various object code formats to support
Microchip's development tools as well as third party
programmers.

DS30412C-page 144

[0 1996 Microchip Technology Inc.



PIC17C4X

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

FIGURE 17-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING
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TABLE 17-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER REQUIREMENTS

Parameter Sym Characteristic Min Typt Max | Units Conditions
No.
30 TmcL MCLR Pulse Width (low) 100 * — — ns
31 Twdt Watchdog Timer Time-out Period 5* 12 25* ms
(Prescale = 1)
32 Tost Oscillation Start-up Timer Period 1024 Tosc § ms | Tosc = OSC1 period
33 Tpwrt Power-up Timer Period 40 * 96 200* | ms
35 TmcL2adl | MCLR to System Interface bus — — 100 * ns
(AD15:ADO) invalid
* 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.
¥ These parameters are for design guidance only and are not tested, nor characterized.
§ This specification ensured by design.
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|Applicable Devices |42 |R42[42A|43|R43 (44|

FIGURE 18-5: TRANSCONDUCTANCE (gm) OF LF OSCILLATOR vs. VDD
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FIGURE 18-6: TRANSCONDUCTANCE (gm) OF XT OSCILLATOR 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)
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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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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (602) 786-7578.

Please list the following information, and use this outline to provide us with your comments about this Data Sheet.

To:
RE:

From:

Technical Publications Manager Total Pages Sent
Reader Response

Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):

Would you like areply? Y N

Device: PIC17C4X Literature Number: DS30412C

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this data sheet easy to follow? If not, why?

4. What additions to the data sheet do you think would enhance the structure and subject?

5. What deletions from the data sheet could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?

8. How would you improve our software, systems, and silicon products?
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