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PIC17C4X

FIGURE 7-3: TLRD INSTRUCTION
OPERATION

TABLE POINTER
| TBLPTRH TBLPTRL|

TABLE LATCH (16-bit)
| TABLATH | TABLATL |

TLRD 1,f TLRD O, f

DATA
MEMORY PROGRAM MEMORY

FIGURE 7-4: TABLRD INSTRUCTION
OPERATION

Note 1: 8-bit value, from TABLAT (16-bit) high or
low byte, loaded into register 'f'.

TABLE POINTER
| TBLPTRH TBLPTRL |

TABLE LATCH (16-bit)

TABLATH TABLATL

N |

TABLRD 1,i,f TABLRD O,i,f

DATA

MEMORY PROGRAM MEMORY

Prog-Mem
(TBLPTR)

®

Note 1: 8-bit value, from TABLAT (16-bit) high or
low byte, loaded into register 'f'.
2: 16-hit value at Program Memory (TBLPTR)
loaded into TABLAT register.
3: If“"=1, then TBLPTR = TBLPTR + 1,
If “i” = 0, then TBLPTR is unchanged.
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PIC17C4X

9.4.1 PORTE AND DDRE REGISTER

PORTE is a 3-bit bi-directional port. The corresponding
data direction register is DDRE. A '1' in DDRE config-
ures the corresponding port pin as an input. A '0" in the
DDRE register configures the corresponding port pin
as an output. Reading PORTE reads the status of the
pins, whereas writing to it will write to the port latch.
PORTE is multiplexed with the system bus. When
operating as the system bus, PORTE contains the con-
trol signals for the address/data bus (AD15:ADO).
These control signals are Address Latch Enable (ALE),
Output Enable (OE), and Write (WR). The control sig-
nals OE and WR are active low signals. The timing for
the system bus is shown in the Electrical Characteris-
tics 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 9-4 shows the instruction sequence to initial-
ize PORTE. The Bank Select Register (BSR) must be
selected to Bank 1 for the port to be initialized.

EXAMPLE 9-4: INITIALIZING PORTE
MOVLB 1 ; Select Bank 1

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

MOVLW 0x03 ; Value used to initialize
; data direction

MOVWF  DDRE Set RE<1: 0> as inputs

; RE<2> as outputs
RE<7: 3> are al ways
read as '0'

FIGURE 9-8: PORTE BLOCK DIAGRAM (IN I/O PORT MODE)

| ] . | Data Bus
TTL
Input
Buffer
RD_PORTE
0 Port Q
1| pata WR_PORTE
“LCK
LT// RD_DDRE
Q
WR_DDRE
“CK
R S
EX_EN
CNTL | sysBus

DRV SYS Control

Note: I/O pins have protection diodes to VbbD and Vss.
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PIC17C4X

11.0 TIMERO

The Timer0 module consists of a 16-bit timer/counter,
TMRO. The high byte is TMROH and the low byte is
TMROL. A software programmable 8-bit prescaler
makes an effective 24-bit overflow timer. The clock
source is also software programmable as either the
internal instruction clock or the RAL/TOCKI pin. The
control bits for this module are in register TOSTA
(Figure 11-1).

FIGURE 11-1: TOSTA REGISTER (ADDRESS: 05h, UNBANKED)

RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RMW-0 Uu-0

[INTEDG| TOSE | Tocs | Ps3 | Ps2 | pst | Pso | — | [R=Readablebit
bit7 bit0 W = Writable bit
U = Unimplemented,
Read as '0’
-n = Value at POR reset

bit 7: INTEDG: RAO/INT Pin Interrupt Edge Select bit
This bit selects the edge upon which the interrupt is detected
1 =Rising edge of RAO/INT pin generates interrupt
0 = Falling edge of RAQ/INT pin generates interrupt

bit 6: TOSE: TimerO Clock Input Edge Select bit
This bit selects the edge upon which TMRO will increment
When TOCS =0
1 =Rising edge of RAL/TOCKI pin increments TMRO and/or generates a TOCKIF interrupt
0 = Falling edge of RAL/TOCKI pin increments TMRO and/or generates a TOCKIF interrupt
WhenTOCS =1
Don't care

bit 5: TOCS: Timer0 Clock Source Select bit
This bit selects the clock source for TMRO.
1 =Internal instruction clock cycle (Tcy)
0 =TOCKI pin
bit 4-1: PS3:PS0: Timer0 Prescale Selection bits
These bits select the prescale value for TMRO.

PS3:PS0O Prescale Value
0000 1:1
0001 1:2
0010 1:4
0011 1:8
0100 1:16
0101 1:32
0110 1.64
0111 1:128
IXXX 1:256

bit 0: Unimplemented: Read as '0'
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PIC17C4X

12.0 TIMER1, TIMERZ, TIMERS,
PWMS AND CAPTURES

The PIC17C4X has a wealth of timers and time-based
functions to ease the implementation of control applica-
tions. These time-base functions include two PWM out-
puts and two Capture inputs.

Timerl and Timer2 are two 8-bit incrementing timers,
each with a period register (PR1 and PR2 respectively)
and separate overflow interrupt flags. Timerl and
Timer2 can operate either as timers (increment on
internal Fosc/4 clock) or as counters (increment on fall-
ing edge of external clock on pin RB4/TCLK12). They
are also software configurable to operate as a single
16-bit timer. These timers are also used as the
time-base for the PWM (pulse width modulation) mod-
ule.

Timer3 is a 16-bit timer/counter consisting of the
TMR3H and TMR3L registers. This timer has four other
associated registers. Two registers are used as a 16-bit
period register or a 16-bit Capturel register
(PR3H/CA1H:PR3L/CA1L). The other two registers are
strictly the Capture2 registers (CA2H:CA2L). Timer3 is
the time-base for the two 16-bit captures.

TMR3 can be software configured to increment from
the internal system clock or from an external signal on
the RB5/TCLKS3 pin.

Figure 12-1 and Figure 12-2 are the control registers
for the operation of Timerl, Timer2, and Timer3, as well
as PWM1, PWM2, Capturel, and Capture2.

FIGURE 12-1: TCON1 REGISTER (ADDRESS: 16h, BANK 3)

RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0

|CA2ED1|CA2EDO| CA1ED1|CA1EDO|

T16 | TMR3CS|TMR2CS|TMRICS

R = Readable bit

bit7

bit 7-6:
00 = Capture on every falling edge
01 = Capture on every rising edge
10 = Capture on every 4th rising edge
11 = Capture on every 16th rising edge
bit 5-4:
00 = Capture on every falling edge
01 = Capture on every rising edge
10 = Capture on every 4th rising edge
11 = Capture on every 16th rising edge

T16: Timerl:Timer2 Mode Select bit
1 =Timerl and Timer2 form a 16-bit timer
0 =Timerl and Timer2 are two 8-bit timers

TMR3CS: Timer3 Clock Source Select bit

bit 3:

bit 2:

1 =TMR3 increments off the falling edge of the RB5/TCLK3 pin

0 =TMR3 increments off the internal clock

bit 1: TMR2CS: Timer2 Clock Source Select bit

1 =TMR2 increments off the falling edge of the RB4/TCLK12 pin

0 =TMR2 increments off the internal clock

bit 0: TMR1CS: Timerl Clock Source Select bit

1 =TMR1 increments off the falling edge of the RB4/TCLK12 pin

0 =TMR1 increments off the internal clock

CA2ED1:CA2EDO: Capture2 Mode Select bits

CA1ED1:CA1EDO: Capturel Mode Select bits

W = Writable bit
-n = Value at POR reset

bit0

00 1996 Microchip Technology Inc.
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PIC17C4X

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 13-3: BAUD RATES FOR SYNCHRONOUS MODE
FOSC =33 MHz FOSC = 25 MHz FOSC = 20 MHz FOSC =16 MHz
BAUD SPBRG SPBRG SPBRG SPBRG
RATE value value value value
(K) KBAUD %ERROR (decimal) | KBAUD %ERROR (decimal) | KBAUD %ERROR (decimal) | KBAUD %ERROR (decimal)
0.3 NA — — NA — — NA — — NA — —
1.2 NA — — NA — — NA — — NA — —
24 NA — — NA — — NA — — NA — —
9.6 NA — — NA — — NA — — NA — —
19.2 NA — — NA — — 19.53 +1.73 255 19.23 +0.16 207
76.8 77.10 +0.39 106 77.16 +0.47 80 76.92 +0.16 64 76.92 +0.16 51
96 95.93 -0.07 85 96.15 +0.16 64 96.15 +0.16 51 95.24 -0.79 41
300 294.64 -1.79 27 297.62 -0.79 20 294.1 -1.96 16 307.69 +2.56 12
500 | 485.29 -2.94 16 480.77 -3.85 12 500 0 9 500 0 7
HIGH 8250 — 0 6250 — 0 5000 — 0 4000 — 0
LOW 32.22 — 255 24.41 — 255 19.53 — 255 15.625 — 255
Fosc =10 MHz Fosc = 7.159 MHz FOscC =5.068 MHz
BAUD SPBRG SPBRG SPBRG
RATE value value value
(K) KBAUD %ERROR (decimal) KBAUD %ERROR (decimal) KBAUD %ERROR (decimal)
0.3 NA — — NA — — NA — —
1.2 NA — — NA — — NA — —
2.4 NA — — NA — — NA — —
9.6 9.766 +1.73 255 9.622 +0.23 185 9.6 0 131
19.2 19.23 +0.16 129 19.24 +0.23 92 19.2 0 65
76.8 75.76 -1.36 32 77.82 +1.32 22 79.2 +3.13 15
96 96.15 +0.16 25 94.20 -1.88 18 97.48 +1.54 12
300 3125 +4.17 298.3 -0.57 5 316.8 +5.60 3
500 500 0 NA — — NA — —
HIGH 2500 — 0 1789.8 — 0 1267 — 0
Low 9.766 — 255 6.991 — 255 4.950 — 255
BAUD Fosc = 3.579 MHz SPBRG FOsC = 1 MHz SPBRG FOsC = 32.768 kHz SPBRG
RATE value value value
(K) KBAUD %ERROR (decimal) KBAUD %ERROR (decimal) KBAUD %ERROR (decimal)
0.3 NA — — NA — — 0.303 +1.14 26
1.2 NA — — 1.202 +0.16 207 1.170 -2.48 6
2.4 NA — — 2.404 +0.16 103 NA —_ —_
9.6 9.622 +0.23 92 9.615 +0.16 25 NA — —
19.2 19.04 -0.83 46 19.24 +0.16 12 NA — —
76.8 74.57 -2.90 11 83.34 +8.51 2 NA — —
96 99.43 _3.57 8 NA — — NA — —
300 298.3 -0.57 2 NA — — NA — —
500 NA — — NA — — NA — —
HIGH 894.9 — 0 250 — 0 8.192 — 0
Low 3.496 — 255 0.976 — 255 0.032 — 255

00 1996 Microchip Technology Inc.
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FIGURE 13-5: ASYNCHRONOUS MASTER TRANSMISSION

Write to TXREG I )f 5

| | | L I e ¢ | | |
N startBit < Bito X Bitt_X__§¢ X Bit78 . Sop Bit

BRG output
(shift clock) — L

TX
(RAS/TX/CK pin)

. Word 1 : '
i cC Z
TXIF bit 35 .
Wordl —» !
Transmit Shift Reg !
TRMT bit '
—l cC |
JJ

FIGURE 13-6: ASYNCHRONOUS MASTER TRANSMISSION (BACK TO BACK)

Write to TXREG I I cc
BRG output Word 1 Word 2 2D
(shift clock) [ 1 ! 1 [ 1 [ 1 I S%I 1 I 1 [ 1 [ 1
(RASITX/CK pTlﬁf) N\ Start Bit < Bto X Bil X §§ X Bit7B swper \StartBit < Bito _
TXIE bit L Word 1 } Word 2
U | (¢
Tiansmit St Reg, kN —
TRMT bit ransmit Shift Reg.
55
Note: This timing diagram shows two consecutive transmissions.
TABLE 13-5: REGISTERS ASSOCIATED WITH ASYNCHRONOUS 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 Serial port transmit register XXXX XXXX uuuu uuuu
17h,Bank 1 | PIE RBIE TMRSBIE| 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 asynchronous

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

The PIC17CXX has up to seven configuration locations
(Table 14-1). These locations can be programmed
(read as '0") or left unprogrammed (read as '1") to select
various device configurations. Any write to a configura-
tion location, regardless of the data, will program that
configuration bit. A TABLWI instruction is required to
write to program memory locations. The configuration
bits can be read by using the TABLRD instructions.
Reading any configuration location between FEOOh
and FEO7h will read the low byte of the configuration
word (Figure 14-1) into the TABLATL register. The TAB-
LATH register will be FFh. Reading a configuration
location between FEO8h and FEOFh will read the high
byte of the configuration word into the TABLATL regis-
ter. The TABLATH register will be FFh.

Addresses FEOOh thorough FEOFh are only in the pro-
gram memory space for microcontroller and code pro-
tected microcontroller modes. A device programmer
will be able to read the configuration word in any pro-
cessor mode. See programming specifications for more
detail.

TABLE 14-1: CONFIGURATION

LOCATIONS
Bit Address
FOSCO FEOOh
FOSC1 FEO1h
WDTPSO FEO2h
WDTPS1 FEO3h
PMO FEO4h
PM1 FEO6h
pm2 D FEOFh @
Note 1: This location does not exist on the
PIC17C42.

Note:  When programming the desired configura-
tion locations, they must be programmed in
ascending order. Starting with address
FEOOh.

14.2 Oscillator Configurations

1421 OSCILLATOR TYPES

The PIC17CXX can be operated in four different oscil-
lator modes. The user can program two configuration
bits (FOSC1:FOSCO0) to select one of these four
modes:

e LF: Low Power Crystal
 XT: Crystal/Resonator
- EC: External Clock Input
* RC: Resistor/Capacitor

14.2.2 CRYSTAL OSCILLATOR / CERAMIC
RESONATORS

In XT or LF modes, a crystal or ceramic resonator is
connected to the OSC1/CLKIN and OSC2/CLKOUT
pins to establish oscillation (Figure 14-2). The
PIC17CXX Oscillator design requires the use of a par-
allel cut crystal. Use of a series cut crystal may give a
frequency out of the crystal manufacturers specifica-
tions.

For frequencies above 20 MHz, it is common for the
crystal to be an overtone mode crystal. Use of overtone
mode crystals require a tank circuit to attenuate the
gain at the fundamental frequency. Figure 14-3 shows
an example of this.

FIGURE 14-2: CRYSTAL OR CERAMIC
RESONATOR OPERATION
(XT OR LF OSC
CONFIGURATION)

OsC1

7

[ XTAL Ig!RF SLEEP

= osc2| *
Notel] {>c
c2 To internal
PIC17CXX

logic
See Table 14-2 and Table 14-3 for recommended
values of C1 and C2.

Note 1: A series resistor may be required for AT strip
cut crystals.
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14.3  Watchdog Timer (WDT)

The Watchdog Timer’s function is to recover from soft-
ware malfunction. The WDT uses an internal free run-
ning on-chip RC oscillator for its clock source. This
does not require any external components. This RC
oscillator is separate from the RC oscillator of the
OSCI1/CLKIN pin. That means that the WDT will run,
even if the clock on the OSC1/CLKIN and OSC2/CLK-
OUT pins of the device has been stopped, for example,
by execution of a SLEEP instruction. During normal
operation and SLEEP mode, a WDT time-out gener-
ates a device RESET. The WDT can be permanently
disabled by programming the configuration bits
WDTPS1:WDTPSO0 as '00' (Section 14.1).

Under normal operation, the WDT must be cleared on
a regular interval. This time is less the minimum WDT
overflow time. Not clearing the WDT in this time frame
will cause the WDT to overflow and reset the device.

14.3.1 WDT PERIOD

The WDT has a nominal time-out period of 12 ms, (with
postscaler = 1). The time-out periods vary with temper-
ature, VDD and process variations from part to part (see
DC specs). If longer time-out periods are desired, a
postscaler with a division ratio of up to 1:256 can be
assigned to the WDT. Thus, typical time-out periods up
to 3.0 seconds can be realized.

The CLRWDT and SLEEP instructions clear the WDT
and the postscaler (if assigned to the WDT) and pre-
vent it from timing out thus generating a device RESET
condition.

The TO bit in the CPUSTA register will be cleared upon
a WDT time-out.

14.3.2 CLEARING THE WDT AND POSTSCALER

The WDT and postscaler are cleared when:

e The device is in the reset state

« A SLEEP instruction is executed

e A CLRWDT instruction is executed

« Wake-up from SLEEP by an interrupt

The WDT counter/postscaler will start counting on the
first edge after the device exits the reset state.

14.3.3 WDT PROGRAMMING CONSIDERATIONS

It should also be taken in account that under worst case
conditions (VbD = Min., Temperature = Max., max.
WDT postscaler) it may take several seconds before a
WDT time-out occurs.

The WDT and postscaler is the Power-up Timer during
the Power-on Reset sequence.

14.3.4 WDT AS NORMAL TIMER

When the WDT is selected as a normal timer, the clock
source is the device clock. Neither the WDT nor the
postscaler are directly readable or writable. The over-
flow time is 65536 Tosc cycles. On overflow, the TO bit
is cleared (device is not reset). The CLRWDT instruction
can be used to set the TO bit. This allows the WDT to
be a simple overflow timer. When in sleep, the WDT
does not increment.

00 1996 Microchip Technology Inc.
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ADDLW ADD Literal to WREG ADDWF ADDWREG to f
Syntax: [ labell] ADDLW  k Syntax: [ label1 ADDWF f,d
Operands: 0<k<255 Operands: 0<f<255
Operation: (WREG) + k - (WREG) d [0.1]
Status Affected: OV, C, DC, Z Operation: (WREG) + (f) — (dest)
Encoding: [ 1011 [ o001 | kkkk [ kkkk | Status Affected: OV, C, DC, Z
Description: The contents of WREG are added to the Encoding: | 0000 | 111d | frff | frff |
8-bit literal 'k’ and the result is placed in Description: Add WREG to register 'f'. If 'd" is 0 the
WREG. result is stored in WREG. If 'd" is 1 the
Words: 1 result is stored back in register 'f'.
Cycles: 1 Words: 1
Q Cycle Activity: Cycles: 1
Q1 Q2 Q3 Q4 Q Cycle Activity:
Decode Read Execute Write to Q1 Q2 Q3 Q4
literal 'k’ WREG Decode Read Execute Write to
register 'f' destination
Example: ADDLW  0x15
Before Instruction Example: ADDVF REG 0
WREG = 0x10 Before Instruction
After Instruction WREG - 0x17
WREG = 0x25 REG = OxC2
After Instruction
WREG = 0xD9
REG = 0xC2
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Compare f with WREG, DAW Decimal Adjust WREG Register
CPFSLT kip if f <WREG
SKIp | Syntax: [labe]] DAW fs
Syntax: [ label] CPFSLT f Operands: 0<f<255
Operands: 0<f<255 s 0[0,1]
Operation: () — (WREG), Operation: If WREG<3:0> >9] .OR. [DC = 1] then
skip if (f) < (WREG) WREG<3:0> + 6 — f<3:0>, s<3:0>;
(unsigned comparison) else
WREG<3:0> - <3:0>, s<3:0>;
Status Affected:  None S
Encoding: | o011 | oooo | trtf | et | If WREG<7:4>>9] .OR. [C = 1] then
WREG<7:4> + 6 — f<7:4>, s<7:4>
Description: Compares the contents of data memory else
location 'f' to the contents of WREG by WREG<7:4> — {<7:4>, s<7:4>
performing an unsigned subtraction. Status Affected: c
If the contents of 'f' < the contents of . '
WREG, then the fetched instruction is Encoding: | 0010 | 111s | fiff | fiff |
discarded and an NOP is executed Description: DAW adijusts the eight bit value in
|_nstead making this a two-cycle instruc- WREG resulting from the earlier addi-
tion. tion of two variables (each in packed
Words: 1 BCD format) and produces a correct
packed BCD result.
Cycles: 1(2) s=0: Resultis placed in Data
Q Cycle Activity: ”\;\?Qé’g location 'f and
Q1 Q2 Q3 Q4 . ) .
Decod Read £ NOP s=1: Resultis placed in Data
ecode _ea xecute 0 memory location 'f'.
register 'f'
If skip: Words:
Q1 Q2 Q3 Q4 Cycles: 1
|[Forced NOP| NOP | Execute | NOP | Q Cycle Activity:
Example: HERE CPFSLT REG Q1 Q2 Q3 Q4
NLESS Decode Read Execute Write
LESS : register 'f' register 'f'
. and other
Before Instruction specified
PC =  Address ( HERE) register
W = 2
After Instruction Examplel: DAW ~ REGL, 0
If REG < WREG; Before Instruction
PC = Address ( LESS) WREG = O0xA5
If REG > WREG; REG1 = ?7?
PC =  Address ( NLESS) C = 0
DC = 0
After Instruction
WREG = 0x05
REG1 = 0x05
C = 1
DC = 0
Example 2:
Before Instruction
WREG = O0xCE
REG1 = ??
C = 0
DC = 0
After Instruction
WREG = 0x24
REGL = 0x24
Cc = 1
DC = 0
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DCFSNZ Decrement f, skip if not O

Syntax: [labell DCFSNz fd

Operands: 0<f<255
d 0J[0,1]

Operation: (f)—1 - (dest);
skip if not 0

Status Affected:  None

Encoding: | 0010 | 011d | fiff | ffff |

Description: The contents of register 'f' are decre-
mented. If 'd" is O the result is placed in
WREG. If 'd" is 1 the result is placed
back in register 'f'.
If the resultis not 0, the next instruction,
which is already fetched, is discarded,
and an NOP is executed instead mak-
ing it a two-cycle instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Read Execute Write to

register 'f' destination

If skip:

Q1 Q2 Q3 Q4
|[Forced NOP| NOP | Execute | NOP

Example: HERE DCFSNZ TEMP, 1
ZERO
NZERO

Before Instruction

TEMP_VALUE

1
-~

After Instruction

TEMP_VALUE
If TEMP_VALUE

PC

If TEMP_VALUE

PC

TEMP_VALUE - 1,
0;

Address ( ZERO)
0;

Address ( NZERO)

™ noun

GOTO Unconditional Branch
Syntax: [label] GOTO k
Operands: 0<k<8191
Operation: k - PC<12:0>;

Status Affected:

k<12:8> - PCLATH<4:0>,
PC<15:13> - PCLATH<7:5>

None

Encoding: | 110k | kkkk | kkkk | kkkk |
Description: GOTOallows an unconditional branch
anywhere within an 8K page boundary.
The thirteen bit immediate value is
loaded into PC bits <12:0>. Then the
upper eight bits of PC are loaded into
PCLATH. GOTOis always a two-cycle
instruction.
Words: 1
Cycles: 2
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read literal Execute NOP
'K'<7:0>
Forced NOP NOP Execute NOP
Example: GOTO THERE

After Instruction

PC =

Address ( THERE)
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RETFIE Return from Interrupt RETLW Return Literal to WREG
Syntax: [ labell RETFIE Syntax: [ labell RETLW k
Operands: None Operands: 0<k<255
Operation: TOS - (PC); Operation: k - (WREG); TOS - (PC);
0 - GLINTD; PCLATH is unchanged
PCLATH is unchanged. Status Affected:  None
Status Affected:  GLINTD Encoding: [ 1011 [ o110 [ kkkk [ kkkk |
: Description: WREG is loaded with the eight bit litera
Encoding | 0000 | 0000 | oooo | o101 | o \oaded with the eiaht bit Iteral
Description: Return from Interrupt. Stack is POP’ed 'k'. The program counter is loaded from
and Top of Stack (TOS) is loaded in the the top of the stack (the return address).
PC. Interrupts are enabled by clearing The high address latch (PCLATH)
the GLINTD bit. GLINTD is the global remains unchanged.
interrupt disable bit (CPUSTA<4>). Words: 1
Words: 1 Cycles: 2
Cycles: 2 Q Cycle Activity:
Q Cycle Activity: Q1 Q2 Q3 Q4
Q1 Q2 Q3 Q4 Decode Read Execute Write to
Decode Read Execute NOP literal 'k’ WREG
register Forced NOP NOP Execute NOP
TOSTA
Forced NOP | NOP Execute NOP Example: CALL TABLE ; WREG conta ns table
WREG now has
Example: RETFI E . table val ue
After Interrupt TABLE
PC - TOS ADDWF PC WEG = of f set
GLINTD = 0 FETWKO 1 Begin table

RETLWkn ; End of table

Before Instruction
WREG = 0x07

After Instruction
WREG = value of k7
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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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|Applicable Devices |42 |R42[42A|43|R43 (44|

FIGURE 17-9: USART MODULE: SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING

RASTXICK 24 AL
pin —»- - 121 — I<— 121
RA4/RX/DT : : :
pin ' ><: ' q
— 54— —>: I<—
120 - 122
TABLE 17-9: SERIAL PORT SYNCHRONOUS TRANSMISSION REQUIREMENTS
Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
120 TckH2dtV | SYNC XMIT (MASTER & SLAVE)
Clock high to data out valid — — 65 ns
121 TckRF Clock out rise time and fall time (Master — 10 35 ns
Mode)
122 TdtRF Data out rise time and fall time — 10 35 ns
t Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

FIGURE 17-10: USART MODULE: SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING

RA5/TX/CK :
pin 125 .
RA4/RX/DT P =~ :
pin pd ' X

! 126—————.

TABLE 17-10: SERIAL PORT SYNCHRONOUS RECEIVE REQUIREMENTS

Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
125 TdtV2ckL SYNC RCV (MASTER & SLAVE) 15 — — ns
Data hold before CKt (DT hold time)
126 TekL2dtl Data hold after CKt (DT hold time) 15 — — ns
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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|Applicable Devices |42 |R42[42A|43|R43 (44|

FIGURE 18-13: WDT TIMER TIME-OUT PERIOD vs. VbbD

30
25
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20
@ Max. 70° \\
€ 15 [ Min.oC Tp. 25°C
g T
E \\\\
S 10 : — |
Min. -40°C
5
0
4.0 4.5 5.0 55 6.0 6.5 7.0
VDD (Volts)
FIGURE 18-14: IoH vs. VOH, VDD = 3V
o /
_2 ///
-4
C/
-6 i /
< Min @ 85°C / /
£ ) —————E8
5 ¢ /
= 10 Typ @ 25°C
-12
-14
Max @ -40°C
-16 @
-18
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