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NOTES:
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PIC16C62X

4.0 MEMORY ORGANIZATION

4.1 Program Memory Organization

The PIC16C62X has a 13-bit program counter capable
of addressing an 8K x 14 program memory space. Only
the first 512 x 14 (0000h - O1FFh) for the
PIC16C620(A) and PIC16CR620, 1K x 14 (0000h -
03FFh) for the PIC16C621(A) and 2K x 14 (0000h -
07FFh) for the PIC16C622(A) are physically
implemented. Accessing a location above these
boundaries will cause a wrap-around within the first
512 x 14 space (PIC16C(R)620(A)) or 1K x 14 space
(PIC16C621(A)) or 2K x 14 space (PIC16C622(A)).
The RESET vector is at 0000h and the interrupt vector
is at 0004h (Figure 4-1, Figure 4-2, Figure 4-3).
FIGURE 4-1: PROGRAM MEMORY MAP
AND STACK FOR THE
PIC16C620/PIC16C620A/
PIC16CR620A

PC<12:0>

CALL, RETURN

RETFIE, RETLW 13

Stack Level 1
Stack Level 2

Stack Level 8

RESET Vector 000h
<}:

Interrupt Vector 0004

0005

On-Chip Program
Memory
01FFh

0200h

1FFFh

FIGURE 4-2: PROGRAM MEMORY MAP
AND STACK FOR THE

PIC16C621/PIC16C621A
PC<12:0>

CALL, RETURN 13
RETFIE, RETLW

Stack Level 1
Stack Level 2

[ ]
Stack Level 8

RESET Vector 000h
<::
Interrupt Vector 0004
0005
On-Chip Program
Memory
03FFh
0400h
1FFFh
FIGURE 4-3: PROGRAM MEMORY MAP
AND STACK FOR THE
PIC16C622/PIC16C622A
PC<12:0>
CALL, RETURN 13
RETFIE, RETLW
Stack Level 1
Stack Level 2
Stack Level 8
RESET Vector 000h
<::
Interrupt Vector 0004
0005
On-Chip Program
Memory
07FFh
0800h
1FFFh
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PIC16C62X

4.3 PCL and PCLATH

The program counter (PC) is 13-bits wide. The low byte
comes from the PCL register, which is a readable and
writable register. The high byte (PC<12:8>) is not
directly readable or writable and comes from PCLATH.
On any RESET, the PC is cleared. Figure 4-8 shows
the two situations for the loading of the PC. The upper
example in the figure shows how the PC is loaded on a
write to PCL (PCLATH<4:0> — PCH). The lower
example in the figure shows how the PC is loaded
during a CALL or GOTO instruction (PCLATH<4:3> —
PCH).

FIGURE 4-8: LOADING OF PC IN
DIFFERENT SITUATIONS
PCH PCL
12 8 7 0 Instruction with
PC | 5 | PCLas
Destination
% PCLATH<4:0> 8
5 ALU result
LIT T TTT1]
PCLATH
PCH PCL
12 11 10 8 7 0
P | | i | coro,caL
PCLATH<4:3> 1
2 Opcode <10:0>
LITTTTT1]
PCLATH

4.3.1 COMPUTED GOTO

A computed GOTO is accomplished by adding an
offset to the program counter (ADDWF PcCL). When
doing a table read using a computed GOTO method,
care should be exercised if the table location crosses a
PCL memory boundary (each 256 byte block). Refer to
the application note, “Implementing a Table Read"
(AN556).

432 STACK

The PIC16C62X family has an 8-level deep x 13-bit
wide hardware stack (Figure 4-2 and Figure 4-3). The
stack space is not part of either program or data space
and the stack pointer is not readable or writable. The
PC is PUSHed onto the stack when a CALL instruction
is executed or an interrupt causes a branch. The stack
is POPed in the event of a RETURN, RETLW or a
RETFIE instruction execution. PCLATH is not affected
by a PUSH or POP operation.

The stack operates as a circular buffer. This means that
after the stack has been PUSHed eight times, the ninth
push overwrites the value that was stored from the first
push. The tenth push overwrites the second push (and
S0 on).

Note 1: There are no STATUS bits to indicate
stack overflow or stack underflow
conditions.

2: There are no instructions/mnemonics
called PUSH or POP. These are actions
that occur from the execution of the
CALL, RETURN, RETLW and RETFIE
instructions, or the vectoring to an

interrupt address.

© 2003 Microchip Technology Inc.
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PIC16C62X

FIGURE 6-3: TIMERO TIMING: INTERNAL CLOCK/PRESCALE 1:2
PC 11 Q2| Q3| @4, Q1] Q2| Q3| Q4, Q1| Q2| Q3| @4, Q1| Q2| Q3| @4, Q1] Q2| Q3| @4, Q1| Q2| Q3| Q4, Q1] Q2| Q3| Q4. Q1| Q2| Q3| Q4,
rogram . . . . ! \ '

ounter) ( PC-1 X PC X PC+T__ X PC+2 X PC+3 X PC+4 ¥ PC+5 X PC+6 )
Instruction | ' MOVWF TMRO MOVF TMRO,WVIOVF TMRO,VI\MOVF TMRO,VyMOVF TMRO,WMOVF TMRO,Vy !

e c 1 1 1 1 1 1 1 1 1

I i I I i i ! i -
TMRO . 10 X TO+1 X \ NTO . ) (_ NTO+1T )}
Instruction : : : * . : f : * : * : : * :
Execute , , . Write TMRO , Read TMRO, Read TMRO, Read TMRO,6 Read TMRO , Read TMRO |,
executed reads NTO reads NTO reads NTO reads NTO reads NTO + 1
FIGURE 6-4: TIMERO INTERRUPT TIMING

v Q1] Q2| a3| a4 Q1| 2| @3] ;a1 @3] al|e|a3|as; 1| Q| a3| s,

N AV A VAN AVAN AW WAW Al AWAVAWAWAWAWRWAE

S o e WY s WD s W cs WY e

CLKOUT(@3) . . b | .
TMRO timer FEh X ~_FFh X+ 00h X+ 01ih X+ 02n X
I R T0, I Z I I

TOIF bit ' * @ Y . T . .
(INTCON<2>) ¢ : ! . . X
GIE bit ; — : ! l l
(INTCON<7>) ' . . . . .
' ' ' +Interrupt Latency Time(2) ' '
INSTRUCTION FLOW ~ : : > :
PC { PC X PC +1 X PC +1 Y 0004h X 0005h '

Instruction | : : : : :
fgtscﬁgjlon + ' Inst (PC) | Inst (PC+1) . . Inst (0004h) . Inst (0005h) .
L’}f;g‘fﬁgg" * Inst (PC-1) I Inst (PC) Dummy cycle | Dummy cycle Inst (0004h)

Note 1: TOIF interrupt flag is sampled here (every Q1).
2: Interrupt latency = 3Tcy, where Tcy = instruction cycle time.
3: CLKOUT is available only in RC Oscillator mode.
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PIC16C62X

6.3.1 SWITCHING PRESCALER

ASSIGNMENT

The prescaler assignment is fully under software
control (i.e., it can be changed “on-the-fly” during

To change prescaler from the WDT to the TMRO
module, use the sequence shown in Example 6-2. This
precaution must be taken even if the WDT is disabled.

. ) ) , EXAMPLE 6-2: CHANGING PRESCALER
program execution). To avoid an unintended device (WDT—TIMERO)
RESET, the following instruction sequence
(Example 6-1) must be executed when changing the CLRWDT gizzaﬁf and
prescaler assignment from Timer0 to WDT.) BSF STATUS, RPO '
MOVLW b'xxxx0xxx"' ;Select TMRO, new
; 1 1 d
EXAMPLE 6-1:  CHANGING PRESCALER Jelock source
(TlMERO_>WDT) MOVWFE OPTION_REG
BCF STATUS, RPO
1.BCF STATUS, RPO ;Skip if already in
;Bank 0
2 .CLRWDT ;Clear WDT
3.CLRF TMRO ;Clear TMRO & Prescaler
4 .BSF STATUS, RPO ;Bank 1
5.MOVLW '00101111"b; ;These 3 lines (5, 6, 7)
6 .MOVWF OPTION ;are required only if
;desired PS<2:0> are
7.CLRWDT ;000 or 001
8 .MOVLW '00101xxx"b ;Set Postscaler to
9.MOVWFE OPTION ;desired WDT rate
10.BCF STATUS, RPO ;Return to Bank 0
TABLE 6-1: REGISTERS ASSOCIATED WITH TIMERO
Value on
. . . . . . . . Value on
Address |[Name |Bit7 |Bit6 Bit5 |Bit4 Bit 3 Bit 2 Bit 1 Bit 0 POR All Other
RESETS
01h TMRO TimerO module register XXXX XXXX |uuuu uuuu
0Bh/8Bh | INTCON | GIE PEIE | TOIE | INTE | RBIE | TOIF INTF | RBIF [0000 000x |0000 000u
81h OPTION | RBPU | INTEDG | TOCS | TOSE PSA PS2 PS1 pso |1111 1111|1111 1111
85h TRISA — — — | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | ——-1 1111 |---1 1111
Legend: — = Unimplemented locations, read as ‘0’, u = unchanged, x = unknown
Note: Shaded bits are not used by TMRO module.

© 2003 Microchip Technology Inc.
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74 Comparator Response Time

Response time is the minimum time, after selecting a
new reference voltage or input source, before the
comparator output has a valid level. If the internal
reference is changed, the maximum delay of the
internal voltage reference must be considered when
using the comparator outputs. Otherwise the maximum
delay of the comparators should be used (Table 12-2).

7.5

The comparator outputs are read through the CMCON
register. These bits are read only. The comparator
outputs may also be directly output to the RA3 and RA4
I/0 pins. When the CM<2:0> = 110, multiplexors in the
output path of the RA3 and RA4 pins will switch and the
output of each pin will be the unsynchronized output of
the comparator. The uncertainty of each of the
comparators is related to the input offset voltage and the
response time given in the specifications. Figure 7-3
shows the comparator output block diagram.

Comparator Outputs

The TRISA bits will still function as an output enable/
disable for the RA3 and RA4 pins while in this mode.

Note 1: When reading the PORT register, all pins
configured as analog inputs will read as a
‘0’. Pins configured as digital inputs will
convert an analog input according to the
Schmitt Trigger input specification.
2: Analog levels on any pin that is defined as
a digital input may cause the input buffer
to consume more current than is
specified.
FIGURE 7-3: COMPARATOR OUTPUT BLOCK DIAGRAM
PORT PINS
MULTIPLEX
+ —
ToRA3or _
RA4 Pin  — |
Bus
Data Q b
RD CMCON EN
Set
CMIF Q D
Bit FROM
OTHER EN p
COMPARATOR
CL RD CMCON
NRESET
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PIC16C62X

9.0 SPECIAL FEATURES OF THE
CPU

Special circuits to deal with the needs of real-time
applications are what sets a microcontroller apart from
other processors. The PIC16C62X 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:
1. OSC selection
2. RESET

Power-on Reset (POR)
Power-up Timer (PWRT)
Oscillator Start-up Timer (OST)
Brown-out Reset (BOR)

Interrupts

Watchdog Timer (WDT)
SLEEP

Code protection

ID Locations

In-Circuit Serial Programming™

® N Ok w®

The PIC16C62X devices have a Watchdog Timer
which is controlled by configuration 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 Oscillator 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 72 ms (nominal) on power-up
only, designed to keep the part in RESET while the
power supply stabilizes. There is also circuitry to
RESET the device if a brown-out occurs, which pro-
vides at least a 72 ms RESET. With these three
functions on-chip, most applications need no external
RESET circuitry.

The SLEEP mode is designed to offer a very low
current Power-down mode. The user can wake-up from
SLEEP through external RESET, Watchdog Timer
wake-up or through an interrupt. Several oscillator
options are also made available to allow the part to fit
the application. The RC oscillator option saves system
cost, while the LP crystal option saves power. A set of
configuration bits are used to select various options.

© 2003 Microchip Technology Inc.

DS30235J-page 45



PIC16C62X

9.1 Configuration Bits

The configuration bits can be programmed (read as '0')
or left unprogrammed (read as '1') to select various
device configurations. These bits are mapped in
program memory location 2007h.

REGISTER 9-1:

The user will note that address 2007h is beyond
the user program memory space. In fact, it belongs
to the special test/configuration memory space
(2000h — 3FFFh), which can be accessed only during
programming.

CONFIGURATION WORD (ADDRESS 2007h)

CP1 |cpo@| cP1 |cP0® | CP1 |cPo @

BODEN

PWRTE

CP1 | cpo (@ WDTE | FOSC1 | FOSCO

bit 13

bit 13-8, CP<1:0>: Code protection bit pairs (?)

5-4: Code protection for 2K program memory
11 = Program memory code protection off
10 = 0400h-07FFh code protected
01 = 0200h-07FFh code protected
00 = 0000h-07FFh code protected

Code protection for 1K program memory
11 = Program memory code protection off
10 = Program memory code protection off
01 = 0200h-03FFh code protected

00 = 0000h-03FFh code protected

Code protection for 0.5K program memory
11 = Program memory code protection off
10 = Program memory code protection off
01 = Program memory code protection off
00 = 0000h-01FFh code protected

bit 7 Unimplemented: Read as ‘0’

bit 6 BODEN: Brown-out Reset Enable bit (1)
1 =BOR enabled
0 = BOR disabled

bit 3 PWRTE: Power-up Timer Enable bit (1:3)
1 = PWRT disabled
0 = PWRT enabled

bit 2 WDTE: Watchdog Timer Enable bit
1 =WDT enabled
0 = WDT disabled

bit 1-0 FOSC1:FOSCO: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator

01 = XT oscillator
00 = LP oscillator

bit 0

Note 1: Enabling Brown-out Reset automatically enables Power-up Timer (PWRT) regardless of the
value of bit PWRTE. Ensure the Power-up Timer is enabled anytime Brown-out Detect Reset is

enabled.

2: All of the CP<1:0> pairs have to be given the same value to enable the code protection scheme

listed.

3: Unprogrammed parts default the Power-up Timer disabled.

Legend:
R = Readable bit W = Writable bit
-n = Value at POR 1 = bit is set

U = Unimplemented bit, read as ‘0’

0 = bit is cleared X = bit is unknown

DS30235J-page 46
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9.4 Power-on Reset (POR), Power-up
Timer (PWRT), Oscillator Start-up
Timer (OST) and Brown-out Reset
(BOR)

9.41 POWER-ON RESET (POR)

The on-chip POR circuit holds the chip in RESET until
VDD has reached a high enough level for proper
operation. To take advantage of the POR, just tie the
MCLR pin through a resistor to VDD. This will eliminate
external RC components usually needed to create
Power-on Reset. A maximum rise time for VDD is
required. See Electrical Specifications for details.

The POR circuit does not produce an internal RESET
when VDD declines.

When the device starts normal operation (exits the
RESET condition), device operating parameters (volt-
age, frequency, temperature, etc.) must be met to
ensure operation. If these conditions are not met, the
device must be held in RESET until the operating
conditions are met.

For additional information, refer to Application Note
ANG607, “Power-up Trouble Shooting”.

9.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal)
time-out on power-up only, from POR or Brown-out
Reset. The Power-up Timer operates on an internal RC
oscillator. The chip is kept in RESET as long as PWRT
is active. The PWRT delay allows the VDD to rise to an
acceptable level. A configuration bit, PWRTE can
disable (if set) or enable (if cleared or programmed) the
Power-up Timer. The Power-up Timer should always
be enabled when Brown-out Reset is enabled.

The Power-up Time delay will vary from chip-to-chip
and due to VDD, temperature and process variation.
See DC parameters for details.

9.4.3 OSCILLATOR START-UP TIMER
(OST)

The Oscillator Start-Up Timer (OST) provides a 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal
oscillator or resonator has started and stabilized.

The OST time-out is invoked only for XT, LP and HS
modes and only on Power-on Reset or wake-up from
SLEEP.

9.4.4 BROWN-OUT RESET (BOR)

The PIC16C62X members have on-chip Brown-out
Reset circuitry. A configuration bit, BODEN, can
disable (if clear/programmed) or enable (if set) the
Brown-out Reset circuitry. If VDD falls below 4.0V refer
to VBOR parameter D005 (VBOR) for greater than
parameter (TBOR) in Table 12-5. The brown-out situa-
tion will RESET the chip. A RESET won’t occur if VDD
falls below 4.0V for less than parameter (TBOR).

On any RESET (Power-on, Brown-out, Watchdog, etc.)
the chip will remain in RESET until VDD rises above
BVDD. The Power-up Timer will now be invoked and will
keep the chip in RESET an additional 72 ms.

If VDD drops below BVDD while the Power-up Timer is
running, the chip will go back into a Brown-out Reset
and the Power-up Timer will be re-initialized. Once VDD
rises above BVDD, the Power-Up Timer will execute a
72 ms RESET. The Power-up Timer should always be
enabled when Brown-out Reset is enabled. Figure 9-7
shows typical Brown-out situations.

FIGURE 9-7: BROWN-OUT SITUATIONS
VDD
______________ N/  _ _ _ _ _ _ _______ BV
o -
|
INTERNAL | —
RESET 72ms
Voo -____________W _____________ BVbD
NS N\
|
INTERNAL <oms #¥—A
RESET 72ms
VDD
_________________________________ BVDD
X A
I
INTERNAL pu—
RESET 72ms
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TABLE 9-4: INITIALIZATION CONDITION FOR SPECIAL REGISTERS
Condition Program STATUS PCON
Counter Register Register

Power-on Reset 000h 0001 1xxx ---- --0x
MCLR Reset during normal operation 000h 000u uuuu ---- --uu
MCLR Reset during SLEEP 000h 0001 Ouuu ---- --uu
WDT Reset 000h 0000 uuuu ---- --uu
WDT Wake-up PC +1 uuul0 Ouuu ---- --uu
Brown-out Reset 000h 000x xuuu ---- --uo0
Interrupt Wake-up from SLEEP pcC +1(M uuul Ouuu ---- --uu
Legend: u = unchanged, x =unknown, - =unimplemented bit, reads as ‘0.

Note 1: When the wake-up is due to an interrupt and global enable bit, GIE is set, the PC is loaded with the
interrupt vector (0004h) after execution of PC+1.

TABLE 9-5: INITIALIZATION CONDITION FOR REGISTERS
¢ MCLR Reset during ¢ Wake-up from SLEEP
normal operation through interrupt
* MCLR Reset during + Wake-up from SLEEP
SLEEP through WDT time-out

« WDT Reset
Register Address Power-on Reset « Brown-out Reset (1)
w — XXXX XXXX uuuu uuuu uuuu uuuu
INDF 00h — — —
TMRO 01h XXXX XXXX uuuu uuuu uuuu uuuu
PCL 02h 0000 0000 0000 0000 pCc + 1®
STATUS 03h 0001 1xxx 000g quuu® uuug quuu
FSR 04h XXXX XXXX uuuu uuuu uuuu uuuu
PORTA 05h ---X XXXX ---u uuuu ---u uuuu
PORTB 06h XXXX XXXX uuuu uuuu uuuu uuuu
CMCON 1Fh 00-- 0000 00-- 0000 uu-- uuuu
PCLATH 0Ah ---0 0000 ---0 0000 ---u uuuu
INTCON 0Bh 0000 000x 0000 000u uuuu ugqg‘?
PIR1 och e e Oem oo O C
OPTION 81h 1111 1111 1111 1111 uuuu uuuu
TRISA 85h ---1 1111 ---1 1111 ---u uuuu
TRISB 86h 1111 1111 1111 1111 uuuu uuuu
PIE1 8Ch “0-- ---- “0-- —--- —u-- ----
PCON 8ER | oo - ox | o . e u
VRCON 9Fh 000- 0000 000- 0000 uuu- uuuu
Legend: u =unchanged, x = unknown, - = unimplemented bit, reads as ‘0’,q = value depends on condition.
Note If VDD goes too low, Power-on Reset will be activated and registers will be affected differently.

1:

2: One or more bits in INTCON, PIR1 and/or PIR2 will be affected (to cause wake-up).

3: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector (0004h).

4: See Table 9-4 for RESET value for specific condition.

5: If wake-up was due to comparator input changing, then bit 6 = 1. All other interrupts generating a wake-up will cause
bit 6 = u.

6: If RESET was due to brown-out, then bit 0 = 0. All other RESETS will cause bit 0 = u.
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10.1 Instruction Descriptions

ADDLW Add Literal and W ANDLW AND Literal with W
Syntax: [ label] ADDLW K Syntax: [/abel] ANDLW K
Operands: 0<k<255 Operands: 0<k<255
Operation: (W) + k = (W) Operation: (W) .AND. (k) —» (W)
Status Affected:  C, DC, Z Status Affected: ~ Z
Encoding: ‘ 11 ‘ 111x ‘ kkkk ‘ kkkk ‘ Encoding: ‘ tL l 1001 | kkkk l kkkk ‘
Description: The contents of the W register are Description: The contents of W register are .
added to the eight bit literal 'k and AND’ed with the eight bit literal 'k'.
the result is placed in the W The result is placed in the W
register. register.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDLW  0x15 Example ANDLW  O0x5F
Before Instruction Before Instruc_tlon
W o= 0x10 W= OxA3
After Instruction After Instructlc:n
W = 0x25 W= 0x03
ADDWF Add W and f ANDWF AND W with f
Syntax: [label] ADDWF fd Syntax: [fabel] ANDWF f.d
: <f<
Operands: 0<f<127 Operands: 3 ;f[a 11]27
d e [0,1] . >
Operation: (W) + () — (dest) Operation: (W) .AND. (f) — (dest)
Status Affected:  C, DC, Z Status Affected: 2
. Encoding: ‘ 00 ‘ 0101 ‘ afff ‘ FEfE ‘
Encoding: ‘ 00 ‘ 0111 ‘ Afff ‘ FEEE ‘ o : . .
Description: Add the contents of the W register Description: @NI?,;r,]EV(\)I iﬁgelitaesru\ll:lit: srteogrls;eirn
with register 'f'. If 'd" is 0, the result th.e W regis,ter lf'd'is 1. the result
is stored in the W register. If 'd' is is stored back.in e istér »
1, the result is stored back in 9 ’
register 'f'. Words: 1
Words: 1 Cycles: 1
Cycles: 1 Example ANDWF  FSR, 1
Example ADDWF FSR, 0 Before Instruction
. w = 0x17
Before Instruction FSR= OxC2
W o= 0ar After Instruction
FSR=  0xC2 W= ox17
After Instruction FSR=  Ox02
W = 0xD9
FSR=  0xC2

© 2003 Microchip Technology Inc. DS30235J-page 63
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SUBLW Subtract W from Literal
Syntax: [ label ] SUBLW k
Operands: 0<k<255
Operation: k- (W)—> (W)
Status C,DC,zZ
Affected:
Encoding: | 11 ‘ 110x ‘ kkkk ‘ kkkk
Description: The W register is subtracted (2's
complement method) from the eight
bit literal 'k'. The result is placed in
the W register.
Words: 1
Cycles: 1
Example 1: SUBLW 0x02
Before Instruction
w = 1
C = ?
After Instruction
W= 1
C = 1;resultis positive
Example 2: Before Instruction
w = 2
c = 2
After Instruction
w = 0
c = 1; result is zero
Example 3: Before Instruction
w = 3
c = ?
After Instruction
w = OxFF
C = 0;resultis negative

SUBWF Subtract W from f
Syntax: [ label ] SUBWF f.d
Operands: 0<f<127
d e [0,1]
Operation: (f) - (W) — (dest)
Status C,DC,z
Affected:
Encoding: ‘ 00 ‘ 0010 l dfff | FEEE ‘
Description: Subtract (2's complement method)
W register from register 'f'. If 'd' is 0,
the result is stored in the W register.
If 'd" is 1, the result is stored back in
register 'f'.
Words: 1
Cycles: 1
Example 1: SUBWF REGL, 1
Before Instruction
REG1= 3
w = 2
c = 7
After Instruction
REG1= 1
w = 2
C = 1;resultis positive
Example 2: Before Instruction
REG1= 2
w = 2
c = 72
After Instruction
REG1= 0
w = 2
c = 1; result is zero
Example 3: Before Instruction
REG1= 1
w = 2
c = 72
After Instruction
REG1= OxFF
w = 2
C = 0;resultis negative

DS30235J-page 72
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SWAPF Swap Nibbles in f XORLW Exclusive OR Literal with W
Syntax: [labell] SWAPF fd Syntax: [ label XORLW k
Operands: 0<f<127 ]
d e [0,1] Operands: 0<k<255
Operation: (f<3:0>) — (dest<7:4>), Operation: (W) XOR. k - (W)
(f<7:4>) - (dest<3:0>) Status Affected:  Z
Status Affected:  None Encoding: ‘ 11 ‘ 1010 | Kk ’ ik ‘
ing: 00 0 dfff ffEff
Encoding ‘ ‘ i ‘ | ‘ Description: The contents of the W register
Description: The upper and lower nibbles of are XOR’ed with the eight bit
register 'f' are exchanged. If'd'is literal 'k". The result is placed in
0, the result is placed in W the W register.
register. If 'd' is 1, the result is .
placed in register 'f'. Words: 1
Words: 1 Cycles: 1
Cycles: 1 Example: XORLW OxAF
Example swaPF REG, 0 Before Instruction
Before Instruction W= OxBS
REG1 = OxA5 After Instruction
After Instruction W= 0xIA
REG1 = OxA5
w = OoA XORWF Exclusive OR W with f
Syntax: [label] XORWF f.d
TRIS Load TRIS Register Operands: 0<f<127
Syntax: [label] TRIS f de[01]
Operands: 5<f<7 Operation: (W) .XOR. (f) - (dest)
Operation: (W) - TRIS register f; Status Affected: Z
Status Affected:  None Encoding: ‘ 00 ‘ 0110 ‘ dfff ‘ ffff ‘
Encoding: ‘ 00 | 0000 ‘ 0110 | Offf Description: Exclusive OR the contents of the
Description: The instruction is supported for W register with register 'f'. If 'd' is
code compatibility with the 0, the result is stored in the W
PIC16C5X products. Since TRIS register. If 'd' is 1, the result is
registers are readable and stored back in register 'f'.
writable, the user can directly Words: 1
address them.
Cycles: 1
\Words: 1 £ | ]
G
Cycles: 1 Xample XORWF  RE
Before Instruction
Example

To maintain upward compatibil-
ity with future PICmicro® prod-
ucts, do not use this
instruction.

REG = OxAF

w = 0xB5
After Instruction

REG = 0x1A

w = 0xB5

© 2003 Microchip Technology Inc.
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11.0 DEVELOPMENT SUPPORT

The PICmicro® microcontrollers are supported with a
full range of hardware and software development tools:
* Integrated Development Environment

- MPLAB® IDE Software
» Assemblers/Compilers/Linkers

- MPASM™ Assembler

- MPLAB C17 and MPLAB C18 C Compilers

- MPLINK™ Object Linker/
MPLIB™ Object Librarian

- MPLAB C30 C Compiler
- MPLAB ASM30 Assembler/Linker/Library
» Simulators
- MPLAB SIM Software Simulator
- MPLAB dsPIC30 Software Simulator
* Emulators
- MPLAB ICE 2000 In-Circuit Emulator
- MPLAB ICE 4000 In-Circuit Emulator
* In-Circuit Debugger
- MPLAB ICD 2
» Device Programmers
- PRO MATE® Il Universal Device Programmer
- PICSTART® Plus Development Programmer
» Low Cost Demonstration Boards
- PICDEM™ 1 Demonstration Board
- PICDEM.net™ Demonstration Board
- PICDEM 2 Plus Demonstration Board
- PICDEM 3 Demonstration Board
- PICDEM 4 Demonstration Board
- PICDEM 17 Demonstration Board
- PICDEM 18R Demonstration Board
- PICDEM LIN Demonstration Board
- PICDEM USB Demonstration Board
» Evaluation Kits
- KeeLoQ®
- PICDEM MSC
- microlD®
- CAN
- PowerSmart®
- Analog

1.1  MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8/16-bit micro-
controller market. The MPLAB IDE is a Windows®
based application that contains:
» An interface to debugging tools

- simulator

- programmer (sold separately)

- emulator (sold separately)

- in-circuit debugger (sold separately)
+ A full-featured editor with color coded context
* A multiple project manager

» Customizable data windows with direct edit of
contents

+ High level source code debugging
* Mouse over variable inspection
» Extensive on-line help

The MPLAB IDE allows you to:

« Edit your source files (either assembly or C)

* One touch assemble (or compile) and download
to PICmicro emulator and simulator tools
(automatically updates all project information)

* Debug using:

- source files (assembly or C)
- absolute listing file (mixed assembly and C)
- machine code

MPLAB IDE supports multiple debugging tools in a
single development paradigm, from the cost effective
simulators, through low cost in-circuit debuggers, to
full-featured emulators. This eliminates the learning
curve when upgrading to tools with increasing flexibility
and power.

11.2 MPASM Assembler

The MPASM assembler is a full-featured, universal
macro assembler for all PICmicro MCUs.

The MPASM assembler generates relocatable object
files for the MPLINK object linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM assembler features include:

* Integration into MPLAB IDE projects

» User defined macros to streamline assembly code

+ Conditional assembly for multi-purpose source
files

» Directives that allow complete control over the
assembly process

© 2003 Microchip Technology Inc.
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FIGURE 12-7: PIC16CR62XA VOLTAGE-FREQUENCY GRAPH, 0°C < TA < +70°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.
Please reference the Product Identification System section for the maximum rated speed of the parts.

FIGURE 12-8: PIC16CR62XA VOLTAGE-FREQUENCY GRAPH, -40°C < TA < 0°C,
+70°C < TA<+125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.
2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.
Please reference the Product Identification System section for the maximum rated speed of the parts.
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PIC16CR62XA-04
PIC16CR62XA-20

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA < +70°C for commercial and
-40°C < TA < +125°C for extended

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C < TA < +85°C for industrial and
PIC16LCR62XA-04 0°C < TA < +70°C for commercial and
-40°C < TA < +125°C for extended

Param.| Sym Characteristic Min | Typt | Max | Units Conditions
No.

*  These parameters are characterized but not tested.

1 Datain "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

Note 1: This is the limit to which VDD can be lowered without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as I/O pin loading and
switching rate, oscillator type, internal code execution pattern, and temperature also have an impact on the current
consumption.

The test conditions for all IDD measurements in Active Operation mode are:
OSC1 = external square wave, from rail to rail; all /O pins tri-stated, pulled to VDD,
MCLR = Vbp; WDT enabled/disabled as specified.

3: The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is measured with
the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD or Vss.

4: For RC osc configuration, current through REXT is not included. The current through the resistor can be estimated by the
formula: Ir = VDD/2REXT (mA) with REXT in kQ.

5: The A current is the additional current consumed when this peripheral is enabled. This current should be added to the
base IDD or IPD measurement.

6: Commercial temperature range only.
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FIGURE 13-3: Ibp VS. VbD (XT OSC 4 MHZ)
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FIGURE 13-7: IoH vs. VOH, VDD = 5.5V)
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