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6.3 Stack Operation

The PIC17C4X devices have a 16 x 16-bit wide hard-
ware stack (Figure 6-1). The stack is not part of either
the program or data memory space, and the stack
pointer is neither readable nor writable. The PC is
“PUSHed” onto the stack when a CALL instruction is
executed or an interrupt is acknowledged. The stack is
“POPed” in the event of a RETURN, RETLWor a RETFI E
instruction execution. PCLATH is not affected by a
“PUSH” or a “POP” operation.

The stack operates as a circular buffer, with the stack
pointer initialized to '0' after all resets. There is a stack
available bit (STKAV) to allow software to ensure that
the stack has not overflowed. The STKAV bit is set after
a device reset. When the stack pointer equals Fh,
STKAV is cleared. When the stack pointer rolls over
from Fh to Oh, the STKAV bit will be held clear until a
device reset.

Note 1. There is not a status bit for stack under-
flow. The STKAV bit can be used to detect
the underflow which results in the stack
pointer being at the top of stack.

Note 2: There are no instruction mnemonics
called PUSH or POP. These are actions
that occur from the execution of the CALL,
RETURN, RETLW and RETFI E instruc-
tions, or the vectoring to an interrupt vec-
tor.

Note 3: After a reset, if a “POP” operation occurs
before a “PUSH” operation, the STKAV bit
will be cleared. This will appear as if the
stack is full (underflow has occurred). If a
“PUSH” operation occurs next (before
another “POP”), the STKAV bit will be
locked clear. Only a device reset will
cause this bit to set.

After the device is “PUSHed"” sixteen times (without a
“POP"), the seventeenth push overwrites the value
from the first push. The eighteenth push overwrites the
second push (and so on).

6.4 Indirect Addressing

Indirect addressing is a mode of addressing data
memory where the data memory address in the
instruction is not fixed. That is, the register that is to be
read or written can be modified by the program. This
can be useful for data tables in the data memory.
Figure 6-10 shows the operation of indirect address-
ing. This shows the moving of the value to the data
memory address specified by the value of the FSR
register.

Example 6-1 shows the use of indirect addressing to
clear RAM in a minimum number of instructions. A
similar concept could be used to move a defined num-
ber of bytes (block) of data to the USART transmit reg-
ister (TXREG). The starting address of the block of
data to be transmitted could easily be modified by the
program.

FIGURE 6-10: INDIRECT ADDRESSING

RAM

Instruction
Executed

Opcode | Address |
A

File = INDFx

Instruction
Fetched

Opcode File | | FSR

00 1996 Microchip Technology Inc.

DS30412C-page 39



PIC17C4X

NOTES:

DS30412C-page 52 [0 1996 Microchip Technology Inc.



PIC17C4X

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.
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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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FIGURE 13-3: USART TRANSMIT

Sync
\L Master/Slave
BRG +4 ]
Sync/Async Sync/Async Sync/Async
C|KX”;—X
. +16
o[1[-++ [7[8[Stop] w20k

TXEN/
Write to TXREG

Bit Count

Interrupt

TXREG |0f1]ee- |7

Data Bus TXSTA<0>
TXIE
FIGURE 13-4: USART RECEIVE
osc BRG N Interrupt
A Master/Slave Sync/Async Async/Sync ’—D7
Sync RCIE
A - START
] SPEN Detect SREN/
Y Y — CREN/
|E Buffer Majority || Clock RSR Start_Bit
Logic Detect MSb LSb
RX Data T
.StlopI8I7 .-+ J1]0]
1
FIFO
RX9 Logic
Async/Sync
Y yRCREGy y i
FERR RX9D |7]| e [1]|0 [ FIFO
FERR RX9D |7]| e+ [1|0

ﬂ ﬂ Data Bus

00 1996 Microchip Technology Inc. DS30412C-page 85



PIC17C4X

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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ANDWF AND WREG with f BCF Bit Clear f
Syntax: [ labell] ANDWF fd Syntax: [ label]l BCF fb
Operands: 0<f<255 Operands: 0<f<255
d Jo,1] 0<bs<7
Operation: (WREG) .AND. (f) - (dest) Operation: 0 - (f<b>)
Status Affected: Z Status Affected:  None
Encoding: | o000 | 101d | frtf | et | Encoding: | 1000 | 1bbb | frtf | et |
Description: The contents of WREG are AND’ed with Description: Bit 'b" in register 'f' is cleared.

register 'f'. If'd"is O the result is stored

in WREG. If 'd" is 1 the result is stored Words: 1
back in register 'f'. Cycles: 1
Words: 1 Q Cycle Activity:
Cycles: 1 Q1 Q2 Q3 Q4
Q Cycle Activity: Decode Read Execute Write
register 'f' register 'f'
Q1 Q2 Q3 Q4
Decode Read Execute Write to Example: BCF FLAG REG 7
register 'f' destination Before Instruction
Example: ANDWF REG 1 FLAG_REG = 0xC7

After Instruction
FLAG_REG = 0x47

Before Instruction

WREG = 0x17
REG = 0xC2
After Instruction
WREG = 0x17
REG = 0x02
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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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MOVLB Move Literal to low nibble in BSR

Syntax: [ labell MOVLB k

Operands: O0<k<15

Operation: k - (BSR<3:0>)

Status Affected:  None

Encoding: | 1011 | 1000 | uuuu | kkkk |

Description: The four bit literal 'k’ is loaded in the
Bank Select Register (BSR). Only the
low 4-bits of the Bank Select Register
are affected. The upper half of the BSR
is unchanged. The assembler will
encode the “u” fields as '0'.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4
Decode Read Execute Write literal
literal 'u:k’ 'k' to
BSR<3:0>
Example: MOVLB  0x5

Before Instruction
BSR register =  0x22

After Instruction
BSR register =  0x25

For the PIC17C42, only the low four bits of
the BSR register are physically imple-
mented. The upper nibble is read as '0'.

Note:

MOVFP Move fto p
Syntax: [labell MOVFP f,p
Operands: 0<f<255
O<sps31
Operation: ® - (p)
Status Affected:  None
Encoding: | 011p | ppPP | fFEff | fFEf |
Description: Move data from data memory location 'f'
to data memory location 'p'. Location 'f'
can be anywhere in the 256 word data
space (00h to FFh) while 'p' can be 00h
to 1Fh.
Either 'p' or 'f' can be WREG (a useful
special situation).
MOVFP is particularly useful for transfer-
ring a data memory location to a periph-
eral register (such as the transmit buffer
or an I/O port). Both 'f' and 'p’ can be
indirectly addressed.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Execute Write
register 'f' register 'p’
Example: MOVFP  REGL, REQX
Before Instruction
REG1 = 0x33,
REG2 = 0x11
After Instruction
REG1 = 0x33,
REG2 = 0x33
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|Applicable Devices |42 |R42[42A|43|R43 (44|

17.2 DC CHARACTERISTICS: PIC17C42-16 (Commercial, Industrial)
PIC17C42-25 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS -40°C <TA < +85°C for industrial and
0°C <TA<+70°C for commercial
Operating voltage VDD range as described in Section 17.1

Parameter
No. Sym Characteristic Min Typt | Max |Units Conditions
Input Low Voltage
VIL 1/0O ports
D030 with TTL buffer Vss - 0.8 \Y,
D031 with Schmitt Trigger buffer Vss - 0.2Vbb| V
D032 MCLR, OSC1 (in EC and RC Vss - |0.2vpbp| V |Notel
mode)
D033 OSC1 (in XT, and LF mode) - 0.5VboD| - Y
Input High Voltage
VIH 1/0 ports -
D040 with TTL buffer 2.0 - VDD \Y
D041 with Schmitt Trigger buffer | 0.8VbD - VDD \%
D042 MCLR 0.8VDD - VDD V |Notel
D043 OSC1 (XT, and LF mode) - 0.5VbD| - \Y
D050 VHYS |Hysteresis of 0.15VDD* - - \%
Schmitt Trigger inputs
Input Leakage Current
(Notes 2, 3)
D060 L 1/0O ports (except RA2, RA3) - - +1 MA [Vss < VPIN < VDD,
I/0 Pin at hi-impedance
PORTB weak pull-ups dis-
abled
D061 MCLR - - *2 HA |VPIN =Vss or VPIN = VDD
D062 RA2, RA3 +2 MA [Vss <VRA2, VRA3 < 12V
D063 OSC1, TEST - - +1 MA [Vss < VPIN < VDD
D064 MCLR - - 10 HA |VMCLR = VPP = 12V
(when not programming)
D070 IPUrRB |PORTB weak pull-up current 60 200 | 400 | pA | VPIN=Vss, RBPU=0
* 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.

tt Design guidance to attain the AC timing specifications. These loads are not tested.
Note 1: In RC oscillator configuration, the OSC1 pin is a Schmitt Trigger input. It is not recommended that the
PIC17CXX devices be driven with external clock in RC mode.

2. The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels

represent normal operating conditions. Higher leakage current may be measured at different input voltages.

3: Negative current is defined as coming out of the pin.

4: These specifications are for the programming of the on-chip program memory EPROM through the use of the
table write instructions. The complete programming specifications can be found in: PIC17CXX Programming
Specifications (Literature number DS30139).

The MCLR/Vpp pin may be kept in this range at times other than programming, but this is not recommended.
6: For TTL buffers, the better of the two specifications may be used.

a
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|Applicable Devices |42 |R42[42A|43|R43 44|
18.0 PIC17C42 DC AND AC CHARACTERISTICS

The graphs and tables provided in this section are for design guidance and are not tested or guaranteed. In some graphs
or tables the data presented are outside specified operating range (e.g. outside specified \VbD range). This is for infor-
mation 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 18-1: 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 18-1: TYPICAL RC OSCILLATOR FREQUENCY vs. TEMPERATURE

Fosc Frequency normalized to +25°C
Fosc (25°C)

1.10

Rext > 10 kQ
1.08 Cext = 1%\
1.06 O
1.04 G

1.02 {V
1.00 E— w
\M VDD = 5.5V

0.98
0.96

0.94 \!\
0.0 m VDD = 3.5V
0.90 /fm

T(°C)
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|Applicable Devices [42|R42[42A[43|R43|44 |

CROSS REFERENCE OF DEVICE SPECS FOR OSCILLATOR CONFIGURATIONS

AND FREQUENCIES OF OPERATION (COMMERCIAL DEVICES)

TABLE 19-1:
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|Applicable Devices [42|R42[42A[43|R43(44 |

FIGURE 19-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP
TIMER TIMING

VDD

. »
MCLR / \ /

30— o

Internal . »
POR -

'—— 33— X I(¢

PWRT . ; ”
Timeout X )

' ' : &«

0osC 32 - X : )
Timeout : :

3 : «

Internal X . 2’
RESET |
Watchdog . ()()
Timer X ' .
RESET Coo . |

31

Address / \ i
Data /

TABLE 19-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER REQUIREMENTS

Parameter
No. Sym Characteristic Min Typt Max | Units Conditions
30 TmcL | MCLR Pulse Width (low) 100* — — ns |VDD =5V
31 Twdt | Watchdog Timer Time-out Period 5* 12 25* ms | VDD =5V
(Prescale = 1)
32 Tost Oscillation Start-up Timer Period — | 1024Tosc§ — ms | Tosc = OSC1 period
33 Tpwrt | Power-up Timer Period 40 * 96 200* | ms |VDD =5V
35 TmcL2ad! | MCLR to System Inter- | PICLI7CR42/42A1 | _ — 100* | ns
face bus (AD15:AD0>) |43/R43/44
invalid PIC17LCR42/ — — 120 * ns
42A/43/R43/44
* 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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NOTES:
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21.2  40-Lead Plastic Dual In-line (600 mil)

N

] rraracr

D) - |‘* c
Pin No. 1 — - €A -
Indicator e g eB
Area
- D o
I s = )]
Base \ ¥ | l
Plane™\ l
Seating —»
Plane L T T
Bl—»  «— —>e1<—TA1A2A
B —» | l«—
- Dl -
Package Group: Plastic Dual In-Line (PLA)
Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 10° 0° 10°
A - 5.080 - 0.200
Al 0.381 - 0.015 -
A2 3.175 4.064 0.125 0.160
B 0.355 0.559 0.014 0.022
B1 1.270 1.778 Typical 0.050 0.070 Typical
C 0.203 0.381 Typical 0.008 0.015 Typical
D 51.181 52.197 2.015 2.055
D1 48.260 48.260 Reference 1.900 1.900 Reference
E 15.240 15.875 0.600 0.625
E1l 13.462 13.970 0.530 0.550
el 2.489 2.591 Typical 0.098 0.102 Typical
eA 15.240 15.240 Reference 0.600 0.600 Reference
eB 15.240 17.272 0.600 0.680
L 2.921 3.683 0.115 0.145
N 40 40 40 40
S 1.270 - 0.050 -
S1 0.508 - 0.020 -
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21.4  44-l ead Plastic Surface Mount (MQFP 10x10 mm Body 1.6/0.15 mm Lead Form)

. /e . [Dlo20@ [c[re®[pGE)
PDlo.20™ |H|A-B©|D@
_| | 0.05 mm/mm| A-B —» «— 0.20 min.
- 0.13 R min.
i PARTING
LINE
\ 0.13/0.30R
— L -
e
E3 E1 E -
1.60 Ref.
J Blo2® @@ /\
y
: : B=BH=OREIA A
_b_;\ﬁ _| |0.05 mm/mm| D
~| @HTHEEEEEE@ g
Base l .
Plane + Seating
* Plane
AL
Package Group: Plastic MQFP
Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 7° 0° 7°
A 2.000 2.350 0.078 0.093
Al 0.050 0.250 0.002 0.010
A2 1.950 2.100 0.768 0.083
b 0.300 0.450 Typical 0.011 0.018 Typical
C 0.150 0.180 0.006 0.007
D 12.950 13.450 0.510 0.530
D1 9.900 10.100 0.390 0.398
D3 8.000 8.000 Reference 0.315 0.315 Reference
E 12.950 13.450 0.510 0.530
E1l 9.900 10.100 0.390 0.398
E3 8.000 8.000 Reference 0.315 0.315 Reference
e 0.800 0.800 0.031 0.032
L 0.730 1.030 0.028 0.041
N 44 44 44 44
CP 0.102 - 0.004 -
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MP-C C COMPIIET .o
MPSIM Software Simulator ..
MULLW L
Multiply Examples
16 X 16 ROULINE ..oevveiiiiiiiiicciee e
16 x 16 Signed Routine
8 x 8 Routine ................
8 x 8 Signed Routine ....
MULWE e

Opcode Field Descriptions ...
OSC SEIECHON ...t 99
Oscillator
ConfigUration ........cooviieiiiiiee e
CryStal oo
External ClOCK ........cccceiiiiiiiiiiiiiiieiccce e
External Crystal CirCuit ..........cccocoveiriiieiniiieniieeens
External Parallel Resonant Crystal Circuit
External Series Resonant Crystal Circuit .
RC o
RC FrequenCies .........ccovveeneiniieniceee e
Oscillator Start-up Time (Figure) .......ccoccveeiiieeeniieeenieeene
Oscillator Start-up Timer (OST) ...cocceevviivieriieieeiieeee
OIS T ittt

P

Package Marking Information ...........ccccocveiieniiinicnineenn 210
Packaging Information ...........ccccooiiiiiiiiiiiiie e 205
Parameter Measurement Information
PC (Program Counter) ...

PCH oo 41
PCL e 34,41, 108
PCLATH oo 34,41
PD e 37, 105
PEIE .o 22,78
PEIF et 22
Peripheral Bank ...........ccoociiiiiiiii e 42
Peripheral Interrupt Enable ........ .23
Peripheral Interrupt Request (PIR) . .24
PICDEM-1 Low-Cost PIC16/17 Demo Board ... .143, 144
PICDEM-2 Low-Cost PIC16CXX Demo Board ........ 143, 144
PICDEM-3 Low-Cost PIC16C9XXX Demo Board ............ 144
PICMASTER® RT In-Circuit EMUlator ...........ccocceviuneens. 143
PICSTARTY Low-Cost Development System .................. 143
PIE e 19, 34, 92, 96, 98
Pin Compatible DeVICES ........ccceeriiiiiiiiieiiiee e 221
PIR e 19, 34, 92, 96, 98
PMO o 99, 106
PMIL e 99, 106
POP e e 27, 39
POR s 15, 99
PORTA oot 19, 34,53
PORTB ..ottt 19, 34,55
PORTC oottt s 19, 34, 58

PORTD 19, 34, 60
PORTE ... 19, 34, 62
Power-down MOdE ...........cooiiiiiiiiiieiiee s 105
Power-on Reset (POR) .......cccoviiiiiriiiiienie e 15,99
Power-up Timer (PWRT) ...ccocoviiiiiiiiiiieieeec e 15, 99
PRI oo
PR2 ..o
PR3/CA1H
PR3/CALL .
PR3H/CALH ..o 35
PR3LICALL ..ottt 35
Prescaler ASSIQNMENES ........cceiiiiiiiiiiiee e 69
PRO MATE" Universal Programmer ..........ccccoiiieeininnenn. 143
PRODH ...ttt 20
PRODL .ottt 20
Program Counter (PC) ......oooiviiiiiieieiieee e 41
Program Memory
External Access Waveforms .........ccoccceeveeeiniineiinen. 31
External Connection Diagram ..........cccccovveernieeennnnen. 31
P e 29
Modes
Extended Microcontroller ............cccocvveriieeennnen. 29
Microcontroller .............. .29
Microprocessor ............. .29
Protected Microcontroller . .29
OPEIALION ..ottt 29
Organization ..........ooveeeiiieee et 29
Transfers from Data MemOry .........cccccoeveeeiiieeenineenne 43
Protected Microcontroller ..........ccccoooveriiniieniieinicnceees 29

PWM ..o .. 71,75
Duty Cycle ......ccccocvevenne .. 76
External Clock Source ....... .. 76
Frequency vs. ReSOIUtioN .........cccccovieeiniiiennieee e, 76
INEEITUPLS oot 76
Max Resolution/Frequency for External
ClOCK INPUL <. 77
OULPUL .ttt
Periods

PWML1 ...............

PWM1ON ....

PWM2 .........

PWM20N ..ottt

PWRT oo

R

RBIE

RCIE
RCIF
RCREG ....ooviiiiieneeeesre e 19, 34,91, 92, 96, 97
RCSTA o 19, 34, 92, 96, 98
Reading 16-bit Value .........cccccooiiiiiiiie e 69
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