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PIC10(L)F320/322

2.2.21 STATUS Register
The STATUS register, shown in Register 2-1, contains:

* the arithmetic status of the ALU
* the Reset status
« the bank select bits for data memory (SRAM)

The STATUS register can be the destination for any
instruction, like any other register. If the STATUS
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. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the
STATUS register as destination may be different than
intended.

For example, CLRF STATUS will clear the upper three
bits and set the Z bit. This leaves the STATUS register
as ' 000u uluu’ (where u = unchanged).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOWF instructions are used to alter the
STATUS register, because these instructions do not
affect any Status bits. For other instructions not affect-
ing any Status bits (see Section 23.0 “Instruction Set
Summary”).

Note 1: Bits IRP and RP1 of the STATUS register
are not used by the PIC10(L)F320 and
should be maintained as clear. Use of
these bits is not recommended, since this
may affect upward compatibility with
future products.

2: The C and DC bits operate as a Borrow
and Digit Borrow out bit, respectively, in
subtraction.
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FIGURE 2-4: DIRECT/INDIRECT ADDRESSING PIC10(L)F320/322
Direct Addressing Indirect Addressing
6 From Opcode 0 7  File Select Register 0
HEEEEEEN LTI
S v _J N v J
Location Select Location Select
= J

Data
Memory

7Fh

Bank 0

For memory map detail, see Figure 2-2.
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3.6 Device ID and Revision ID

The memory location 2006h is where the Device ID and
Revision ID are stored. The upper nine bits hold the
Device ID. The lower five bits hold the Revision ID. See
Section 9.4 “User ID, Device ID and Configuration
Word Access” for more information on accessing
these memory locations.

Development tools, such as device programmers and
debuggers, may be used to read the Device ID and
Revision ID.

3.7 Register Definitions: Device and Revision

REGISTER 3-2:  DEVID: DEVICE ID REGISTER®

R R R R R
DEV<8:3>
bit 13 bit 8
R R R R R R R
DEV<2:0> REV<4:0>
bit 7 bit 0
Legend:
R = Readable bit
‘1" = Bit is set ‘0’ = Bit is cleared
bit 13-5 DEV<8:0>: Device ID bits
DEVID<13:0> Values
Device
DEV<8:0> REV<4:0>
PIC10F320 10 1001 101 X XXXX
PIC10LF320 10 1001 111 X XXXX
PIC10F322 10 1001 100 X XXXX
PIC10LF322 10 1001 110 X XXXX
bit 4-0 REV<4:0>: Revision ID bits

These bits are used to identify the revision.

Note 1: This location cannot be written.

© 2011-2015 Microchip Technology Inc.
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4.2 Clock Source Modes

Clock source modes can be classified as external or
internal.

* Internal clock source (INTOSC) is contained
within the oscillator module, which has eight
selectable output frequencies, with a maximum
internal frequency of 16 MHz.

» The External Clock mode (EC) relies on an
external signal for the clock source.

The system clock can be selected between external or
internal clock sources via the FOSC bit of the
Configuration Word.

4.3 Internal Clock Modes

The internal clock sources are contained within the
oscillator module. The internal oscillator block has two
internal oscillators that are used to generate all internal
system clock sources: the 16 MHz High-Frequency
Internal Oscillator (HFINTOSC) and the 31 kHz
(LFINTOSC).

The HFINTOSC consists of a primary and secondary
clock. The secondary clock starts first with rapid start-
up time, but low accuracy. The secondary clock ready
signal is indicated with the HFIOFR bit of the OSCCON
register. The primary clock follows with slower start-up
time and higher accuracy. The primary clock is stable
when the HFIOFS bit of the OSCCON register bit goes
high.

431 INTOSC MODE

When the FOSC bit of the Configuration Word is
cleared, the INTOSC mode is selected. When INTOSC
is selected, CLKIN pin is available for general purpose
I/0. See Section 3.0 “Device Configuration” for
more information.

432 FREQUENCY SELECT BITS (IRCF)

The output of the 16 MHz HFINTOSC is connected to
a divider and multiplexer (see Figure 4-1). The Internal
Oscillator Frequency Select bits (IRCF) of the
OSCCON register select the frequency output of the
internal oscillator:
* HFINTOSC

- 16 MHz

- 8 MHz (default after Reset)

- 4 MHz

- 2MHz

- 1 MHz

- 500 kHz

- 250 kHz
* LFINTOSC

- 31kHz

Note: Following any Reset, the IRCF<2:0> bits
of the OSCCON register are set to ‘110’
and the frequency selection is set to
8 MHz. The user can modify the IRCF bits
to select a different frequency.

There is no delay when switching between HFINTOSC
frequencies with the IRCF bits. This is because the
switch involves only a change to the frequency output
divider.

Start-up delay specifications are located in
Section 24.0 “Electrical Specifications”.

© 2011-2015 Microchip Technology Inc.
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FIGURE 5-2: BROWN-OUT SITUATIONS
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Note 1: TPWRT delay only if PWRTE bit is programmed to ‘0’.

5.3 Register Definition: BOR Control

REGISTER 5-1: BORCON: BROWN-OUT RESET CONTROL REGISTER

u = Bit is unchanged
‘1’ = Bit is set

x = Bit is unknown
‘0’ = Bit is cleared

R/W-1/u R/W-0/u uU-0 uU-0 uU-0 uU-0 U-0 R-g/u
SBOREN BORFs®) — — — — — BORRDY
bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n/n = Value at POR and BOR/Value at all other Resets
q = Value depends on condition

bit 7 SBOREN: Software Brown-out Reset Enable bit
If BOREN <1:0> in Configuration Word # 01:

SBOREN is read/write, but has no effect on the BOR.
If BOREN <1:0> in Configuration Word = 01:

1= BOR enabled
0 = BOR disabled

bit 6 BORFS: Brown-out Reset Fast Start bit(%)
If BOREN<1:0> =11 (Always on) or BOREN<1:0> = 00_(Always off)

BORFS is Read/Write, but has no effect.
If BOREN <1:0> = 10 (Disabled in Sleep) or BOREN<1:0> = 01 (Under software control):

1 = Band gap is forced on always (covers Sleep/wake-up/operating cases)
0 = Band gap operates normally, and may turn off

bit 5-1 Unimplemented: Read as ‘0’
bit 0 BORRDY: Brown-out Reset Circuit Ready Status bit

1 = The Brown-out Reset circuit is active
0 = The Brown-out Reset circuit is inactive

Note 1: BOREN<1:0> bits are located in Configuration Word.

DS40001585D-page 30
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6.6 Interrupt Control Registers

REGISTER 6-1: INTCON: INTERRUPT CONTROL REGISTER
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R-0/0

GIE PEIE TMROIE INTE IOCIE TMROIF INTF lOCIF®
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7 GIE: Global Interrupt Enable bit

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

1 = Enables all active interrupts

0 = Disables all interrupts

PEIE: Peripheral Interrupt Enable bit

1 = Enables all active peripheral interrupts

0 = Disables all peripheral interrupts

TMROIE: Timer0 Overflow Interrupt Enable bit
1 = Enables the TimerO0 interrupt

0 = Disables the Timer0 interrupt

INTE: INT External Interrupt Enable bit

1 = Enables the INT external interrupt

0 = Disables the INT external interrupt

IOCIE: Interrupt-on-Change Interrupt Enable bit
1 = Enables the interrupt-on-change interrupt
0 = Disables the interrupt-on-change interrupt
TMROIF: Timer0 Overflow Interrupt Flag bit

1 = TMRO register has overflowed

0 = TMRO register did not overflow

INTF: INT External Interrupt Flag bit

1 = The INT external interrupt occurred

0 = The INT external interrupt did not occur

IOCIF: Interrupt-on-Change Interrupt Flag bit()

1 = When at least one of the interrupt-on-change pins changed state
0 = None of the interrupt-on-change pins have changed state

Note 1: The IOCIF Flag bit is read-only and cleared when all the Interrupt-on-Change flags in the IOCAF register
have been cleared by software.

Note: Interrupt flag bits are set when an interrupt
condition occurs, regardless of the state of
its corresponding enable bit or the Global
Interrupt Enable bit, GIE, of the INTCON
register. User software should ensure the
appropriate interrupt flag bits are clear
prior to enabling an interrupt.

DS40001585D-page 40
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EXAMPLE 9-2:

ERASING ONE ROW OF PROGRAM MEMORY

BCF
BANKSEL
MOVF
MOVWF
MOVF
MOVWF
BCF

BSF

BSF

MOVLW

MOVLW

Required
Sequence

BSF

BCF
BSF

This row erase routine assunmes the follow ng:
;1. Avalid address within the erase row is | oaded i n ADDRH ADDRL
2. ADDRH and ADDRL are located in shared data nenory 0x70 - Ox7F (conmon RAM)

I NTCON, G E
PMADRL
ADDRL, W
PMADRL
ADDRH, W
PMADRH
PMCONL, CFGS
PMCONL, FREE
PMCONL, WREN

55h
PMCON2
0AAh
PMCON2
PMCONL, VR

PMCONL, WREN
I NTCON, G E

Di sable ints so required sequences will execute properly
not required on devices with 1 Bank of SFRs
Load | ower 8 bits of erase address boundary

Load upper 6 bits of erase address boundary

Not configuration space
Specify an erase operation
Enable wites

Start of required sequence to initiate erase
Wite 55h

Wite AAh

Set WR bit to begin erase

NOP instructions are forced as processor starts
row erase of program nenory.

The processor stalls until the erase process is conplete
after erase processor continues with 3rd instruction

Di sable wites
Enabl e interrupts

© 2011-2015 Microchip Technology Inc.
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10.2 Register Definitions: PORTA

REGISTER 10-1: PORTA: PORTA REGISTER

uU-0 U-0 uU-0 U-0 R/W-x/x R/W-x/x
— — — — RA1 RAO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged

x = Bit is unknown

-n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-4 Unimplemented: Read as ‘0’
bit 3-0 RA<3:0>: PORTA I/O Value bits (RA3 is read-only)

Note 1: Writes to PORTX are actually written to the corresponding LATX register. Reads from PORTX register
return actual 1/O pin values.

REGISTER 10-2: TRISA: PORTA TRI-STATE REGISTER

u-0 U-0 U-0 u-0 R/W-1/1 R/W-1/1
— — — — TRISA1 TRISAO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged

x = Bit is unknown

-n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-4 Unimplemented: Read as ‘0’.

bit 3 Unimplemented: Read as ‘1'.

bit 2-0 TRISA<2:0>: RA<2:0> Port I/O Tri-State Control bits

1 =Port output driver is disabled
0 = Port output driver is enabled

Note 1. Unimplemented, read as ‘1'.

© 2011-2015 Microchip Technology Inc.
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FIGURE 11-1: INTERRUPT-ON-CHANGE BLOCK DIAGRAM
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P CK\. Edge
R - Detect
RAX
Data Bus = S To Data Bus
IOCAPX D Q OQor1— D Q |OCAFx
KA > CK\\
_ IOCIE
R Write IOCAFx — R
Q2
From all other
IOCAFx individual IOC Interrupt
pin detectors to CPU Core
Q1 Q1 Q1
Q2 Q2
(@] /MR N\ /A \
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15.1 ADC Configuration

When configuring and using the ADC the following
functions must be considered:

» Port configuration

* Channel selection

» ADC conversion clock source

* Interrupt control

15.1.1 PORT CONFIGURATION

The ADC can be used to convert both analog and
digital signals. When converting analog signals, the I/O
pin should be configured for analog by setting the
associated TRIS and ANSEL bits. Refer to
Section 10.0 “I/O Port” for more information.

Note:  Analog voltages on any pin that is defined
as a digital input may cause the input buf-
fer to conduct excess current.

15.1.2 CHANNEL SELECTION

There are up to five channel selections available:

¢ AN<2:0> pins

» Temperature Indicator

* FVR (Fixed Voltage Reference) Output

Refer to Section 12.0 “Fixed Voltage Reference
(FVR)” and Section 14.0 “Temperature Indicator

Module” for more information on these channel selec-
tions.

The CHS bits of the ADCON register determine which
channel is connected to the sample and hold circuit.

When changing channels, a delay is required before
starting the next conversion. Refer to Section 15.2
“ADC Operation” for more information.

15.1.3 ADC VOLTAGE REFERENCE

There is no external voltage reference connections to
the ADC. Only VDD can be used as a reference source.
The FVR is only available as an input channel and not
a VREF+ input to the ADC.

15.1.4 CONVERSION CLOCK

The source of the conversion clock is software select-
able via the ADCS bits of the ADCON register
(Register 15-1). There are seven possible clock
options:

» Fosc/2

» Fosc/4

» Fosc/8

» Fosc/16

* Fosc/32

« Fosc/64

* FRC (dedicated internal RC oscillator)

The time to complete one bit conversion is defined as

TAD. One full 8-bit conversion requires 9.5 TAD periods
as shown in Figure 15-2.

For correct conversion, the appropriate TAD specifica-
tion must be met. Refer to the A/D conversion require-
ments in Section 24.0 “Electrical Specifications” for
more information. Table 15-1 gives examples of
appropriate ADC clock selections.

Note:  Unless using the FRC, any changes in the
system clock frequency will change the
ADC clock frequency, which may

adversely affect the ADC result.

DS40001585D-page 84
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15.1.5 INTERRUPTS

The ADC module allows for the ability to generate an
interrupt upon completion of an Analog-to-Digital
conversion. The ADC Interrupt Flag is the ADIF bit in
the PIR1 register. The ADC Interrupt Enable is the
ADIE bit in the PIE1 register. The ADIF bit must be
cleared in software.

Note:  The ADIF bit is set at the completion of
every conversion, regardless of whether
or not the ADC interrupt is enabled.

This interrupt can be generated while the device is
operating or while in Sleep. If the device is in Sleep, the
interrupt will wake-up the device. Upon waking from
Sleep, the next instruction following the SLEEP instruc-
tion is always executed. If the user is attempting to
wake-up from Sleep and resume in-line code execu-
tion, the GIE and PEIE bits of the INTCON register
must be disabled. If the GIE and PEIE bits of the
INTCON register are enabled, execution will switch to
the Interrupt Service Routine.

15.2 ADC Operation

15.2.1 STARTING A CONVERSION

To enable the ADC module, the ADON bit of the
ADCON register must be set to a ‘1’. Setting the GO/
DONE bit of the ADCON register to a ‘1’ will start the
Analog-to-Digital conversion.

Note: The GO/DONE bit should not be set in the
same instruction that turns on the ADC.
Refer to Section 15.2.5 “A/D Conver-
sion Procedure”.

15.2.2 COMPLETION OF A CONVERSION
When the conversion is complete, the ADC module will:

+ Clear the GO/DONE bit
+ Set the ADIF Interrupt Flag bit

» Update the ADRES register with new conversion
result

15.2.3 TERMINATING A CONVERSION

If a conversion must be terminated before completion,
the GO/DONE bit can be cleared in software. The
ADRES register will be updated with the partially com-
plete Analog-to-Digital conversion sample. Incomplete
bits will match the last bit converted.

Note: A device Reset forces all registers to their
Reset state. Thus, the ADC module is
turned off and any pending conversion is
terminated.

15.2.4 ADC OPERATION DURING SLEEP

The ADC module can operate during Sleep. This
requires the ADC clock source to be set to the FRC
option. When the FRC clock source is selected, the
ADC waits one additional instruction before starting the
conversion. This allows the SLEEP instruction to be
executed, which can reduce system noise during the
conversion. If the ADC interrupt is enabled, the device
will wake-up from Sleep when the conversion
completes. If the ADC interrupt is disabled, the ADC
module is turned off after the conversion completes,
although the ADON bit remains set.

When the ADC clock source is something other than
FRC, a SLEEP instruction causes the present conver-
sion to be aborted and the ADC module is turned off,
although the ADON bit remains set.
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FIGURE 19-2:

INPUT DATA SELECTION AND GATING

| CLCXIN[O]——000

CLCXIN[1]——|
| cLexINZ——]
| cLexINE—

Data Selection |

lexd1T!

| CLCXIN[4]——
| CLCxIN[5]——
| CLCxIN[6]——

CLCXIN[7]—11
|
| /i

| CLCXIN[0]—— 000
| CLCXIN[1]——|
| CLCXIN[2—
| CLCXIN[3}——

LCxD1G1T

LCxD1S<2:0>

lcxd2T|

LCxD1G1N

LCxD2G1T

LCxD2G1N

LCxD3G1T

| CLCxIN[4—
CLCXIN[5—
| cLexINB——

| CLCXIN[7]—— |11
| yd

| CLCxXIN[0O—— 000
| cLexiNpi—]
| CLCXIN[2}——]
| CLCXIN[3]——

=

T—|>O lcxd2N]|

|

|
LCxD2S<2:0> |
|
|
|
|

_ Icxd3T|

LCxD3G1N |

LCxD4G1T

| CLCXIN[4}—
| CLCXIN[5}—
| CLCxINI6}—

| CLCXIN[7]—11E

|
|
| CLCXIN[OF——{000
| CLCXIN[1}——

CLCxIN[2—
| cLexINGE—

LDO loxd3N|

[
I
I
LCxD3S<2:0> |
I
I
I
I

| cLCxIN4——
| CLCXIN[S}——
| CLCXIN[6——

| CLCXIN[7}——{11
| A

- lcxd4T
[

LDO lcxd4N,

I
LCxD4S<2:0> |

Note:  All controls are undefined at power-up.

LCxD4G1N

Data GATE 1

LCxG1POL

Data GATE 2
—lcxg2

(Same as Data GATE 1)

Data GATE 3
—lexg3

(Same as Data GATE 1)

Data GATE 4
—lcxg4

(Same as Data GATE 1)
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21.0 COMPLEMENTARY WAVEFORM
GENERATOR (CWG) MODULE

The Complementary Waveform Generator (CWG)
produces a complementary waveform with dead-band
delay from a selection of input sources.

The CWG module has the following features:

» Selectable dead-band clock source control
» Selectable input sources

» Qutput enable control

+ Output polarity control

» Dead-band control with Independent 6-bit rising
and falling edge dead-band counters

 Auto-shutdown control with:
- Selectable shutdown sources
- Auto-restart enable
- Auto-shutdown pin override control

© 2011-2015 Microchip Technology Inc.
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For additional interface recommendations, refer to your
specific device programmer manual prior to PCB
design.

It is recommended that isolation devices be used to
separate the programming pins from other circuitry.
The type of isolation is highly dependent on the specific
application and may include devices such as resistors,
diodes, or even jumpers. See Figure 22-3 for more

information.
FIGURE 22-3: TYPICAL CONNECTION FOR ICSP™ PROGRAMMING
External
Programming VDD Device to be
Signals Programmed
VDD . VDD
VPP MCLR/VPP
Vss Vss
Data ICSPDAT
Clock ' ICSPCLK

To Normal Connections

* |solation devices (as required).
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TABLE 23-2: INSTRUCTION SET
. 14-Bit Opcode
Mnemonic, Description Cycles P Status Notes
Operands MSb LSb Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS

ADDWF f, d Add W and f 1 00 0111 dfff ffff | C,DC,Z 1,2
ANDWF f, d AND W with f 1 00 0101 dfff ffff z 1,2
CLRF f Clear f 1 00 0001 Ifff ffff z 2
CLRW - Clear W 1 00 0001 Oxxx XXXX z

COMF f,d Complement f 1 00 1001 dfff ffff z 1,2
DECF f, d Decrement f 1 00 0011 dfff ffff z 1,2
DECFSz f, d Decrement f, Skip if 0 1(2) 00 1011 dfff ffff 1,2,3
INCF f, d Increment f 1 00 1010 dfff ffff z 1,2
INCFSZ f, d Increment f, Skip if 0 1(2) 00 1111 dfff ffff 1,2,3
IORWF f, d Inclusive OR W with f 1 00 0100 dfff ffff z 1,2
MOVF f, d Move f 1 00 1000 dfff ffff z 1,2
MOVWF f Move W to f 1 00 0000 Ifff ffff

NOP - No Operation 1 00 0000 OxxO 0000

RLF f,d Rotate Left f through Carry 1 00 1101 dfff ffff C 1,2
RRF f, d Rotate Right f through Carry 1 00 1100 dfff ffff C 1,2
SUBWF f,d Subtract W from f 1 00 0010 dfff ffff | C,DC,Z 1,2
SWAPF f, d Swap nibbles in f 1 00 1110 dfff ffff 1,2
XORWF f, d Exclusive OR W with f 1 00 0110 dfff ffff z 1,2

BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b Bit Clear f 1 01 OObb bfff ffff 1,2
BSF f,b Bit Set f 1 01 Olbb bfff ffff 1,2
BTFSC f,b Bit Test f, Skip if Clear 1(2) 01 10bb bfff ffff 3
BTFSS f,b Bit Test f, Skip if Set 1(2) 01 11bb bfff ffff 3
LITERAL AND CONTROL OPERATIONS

ADDLW k Add literal and W 1 11 111x kkkk kkkk | C,DC,Z
ANDLW k AND literal with W 1 11 1001 kkkk kkkk z

CALL k Call Subroutine 2 10 Okkk kkkk Kkkkk |

CLRWDT - Clear Watchdog Timer 1 00 0000 0110 0100 | TO, PD

GOTO k Go to address 2 10 1kkk kkkk kkkk

IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk z

MOVLW k Move literal to W 1 11  00xx kkkk kkkk

RETFIE - Return from interrupt 2 00 0000 0000 1001

RETLW k Return with literal in W 2 11  01xx kkkk kkkk

RETURN - Return from Subroutine 2 00 0000 0000 1000|

SLEEP - Go into Standby mode 1 00 0000 0110 0011 | TO, PD

SUBLW k Subtract W from literal 1 11 110x kkkk kkkk | C,DC,Z
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk z

Note 1: When an I/O register is modified as a function of itself (e.g., MOVF PORTA, 1), the value used will be that value present
on the pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and is driven low by an external
device, the data will be written back with a ‘0’.

2: If this instruction is executed on the TMRO register (and where applicable, d = 1), the prescaler will be cleared if

assigned to the TimerO module.
3:  If the Program Counter (PC) is modified, or a conditional test is true, the instruction requires two cycles. The second
cycle is executed as a NOP.
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SUBWF Subtract W from f
Syntax: [label] SUBWF fd
Operands: 0<f<127
d e [0,1]
Operation: (f) - (W) — (destination)
Status Affected: C, DC, Z
Description: Subtract (2’'s complement method)
W register from register ‘. If ‘d’ is
‘0’, the result is stored in the W
register. If ‘d’ is ‘1’, the result is
stored back in register f".
C=0 W > f
c=1 W<f
DC=0 W<3:0> > f<3:0>
DC=1 W<3:0> < <3:0>
SWAPF Swap Nibbles in f
Syntax: [label] SWAPF f,d
Operands: 0<f<127
d e [0,1]
Operation: (f<3:0>) — (destination<7:4>),
(f<7:4>) — (destination<3:0>)
Status Affected: None
Description: The upper and lower nibbles of
register ‘f’ are exchanged. If ‘'d’ is
‘0’, the result is placed in the W
register. If ‘d’ is ‘1’, the result is
placed in register ‘f".
XORLW Exclusive OR literal with W
Syntax: [label] XORLW k
Operands: 0<k<255
Operation: (W) .XOR. k —» (W)
Status Affected: 4
Description: The contents of the W register

are XOR’ed with the 8-bit
literal ‘k’. The result is placed in
the W register.

XORWF Exclusive OR W with f
Syntax: [label] XORWF fd
Operands: 0<f<127

d e [0,1]
Operation: (W) .XOR. (f) — (destination)
Status Affected: Z
Description: Exclusive OR the contents of the

W register with register . If ‘d’ is
‘0’, the result is stored in the W
register. If ‘d’ is ‘1’, the result is
stored back in register ‘f’.
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FIGURE 24-6: HFINTOSC FREQUENCY ACCURACY OVER DEVICE Vbb AND TEMPERATURE
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FIGURE 24-8: RESET, WATCHDOG TIMER, AND POWER-UP TIMER TIMING
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FIGURE 24-9: BROWN-OUT RESET TIMING AND CHARACTERISTICS
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FIGURE 24-11:

CLC PROPAGATION TIMING
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Note 1: See FIGURE 19-1: CLCx Simplified Block Diagram, to identify specific CLC signals.

TABLE 24-11: CONFIGURATION LOGIC CELL (CLC) CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)

Pa:\:?m' Sym. Characteristic Min. | Typt | Max. | Units Conditions
CLCO1* |TCLCIN CLC input time — 7 — ns
CLCO02* |TcLe CLC module input to output propagation time | — 24 — ns |VDD=1.8V
— 12 — ns |VDD > 3.6V
CLCO03* |TcLcouT |CLC output time Rise Time| — | 0OS18 | — — |(Note 1)
Fall Time| — | OS19 | — — |(Note 1)
CLC04* |FcLcMAax |CLC maximum switching frequency — 45 — | MHz

*

These parameters are characterized but not tested.

1 Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance

only and are not tested.

Note 1:See Table 24-8 for 0S18 and OS19 rise and fall times.
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26.11 Demonstration/Development
Boards, Evaluation Kits, and
Starter Kits

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully
functional systems. Most boards include prototyping
areas for adding custom circuitry and provide applica-
tion firmware and source code for examination and
modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In additon to the PICDEM™ and dsPICDEM™
demonstration/development board series of circuits,
Microchip has a line of evaluation kits and demonstra-
tion software for analog filter design, KEELoQ® security
ICs, CAN, IrDA®, PowerSmart battery management,
SEEVAL® evaluation system, Sigma-Delta ADC, flow
rate sensing, plus many more.

Also available are starter kits that contain everything
needed to experience the specified device. This usually
includes a single application and debug capability, all
on one board.

Check the Microchip web page (www.microchip.com)
for the complete list of demonstration, development
and evaluation kits.

26.12 Third-Party Development Tools

Microchip also offers a great collection of tools from
third-party vendors. These tools are carefully selected
to offer good value and unique functionality.

» Device Programmers and Gang Programmers
from companies, such as SoftLog and CCS

» Software Tools from companies, such as Gimpel
and Trace Systems

* Protocol Analyzers from companies, such as
Saleae and Total Phase

» Demonstration Boards from companies, such as
MikroElektronika, Digilent® and Olimex

* Embedded Ethernet Solutions from companies,
such as EZ Web Lynx, WIZnet and IPLogika®
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