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PIC10(L)F320/322

1.0 DEVICE OVERVIEW

The PIC10(L)F320/322 are described within this data
sheet. They are available in 6/8-pin packages. Figure 1-1
shows a block diagram of the PIC10(L)F320/322
devices. Table 1-2 shows the pinout descriptions.

Reference Table 1-1 for peripherals available per

device.

TABLE 1-1: DEVICE PERIPHERAL

SUMMARY

Peripheral

PIC10(L)F320

PIC10(L)F322

Analog-to-Digital Converter (ADC)

Configurable Logic Cell (CLC)

Complementary Wave Generator (CWG)

Fixed Voltage Reference (FVR)

Numerically Controlled Oscillator (NCO)

Temperature Indicator

PWM Modules
PWM1| e °
PWM2| e °
Timers
TimerQ| e °
Timer2| e °
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54 Low-Power Brown-out Reset
(LPBOR)

The Low-Power Brown-Out Reset (LPBOR) is an
essential part of the Reset subsystem. Refer to
Figure 5-1 to see how the BOR interacts with other
modules.

The LPBOR is used to monitor the external VDD pin.
When too low of a voltage is detected, the device is
held in Reset. When this occurs, a register bit (BOR) is
changed to indicate that a BOR Reset has occurred.
The same bit is set for both the BOR and the LPBOR.
Refer to Register 5-2.

5.4.1 ENABLING LPBOR

The LPBOR is controlled by the LPBOR bit of
Configuration Word. When the device is erased, the
LPBOR module defaults to enabled.

5411 LPBOR Module Output

The output of the LPBOR module is a signal indicating
whether or not a Reset is to be asserted. This signal is
OR'd together with the Reset signal of the BOR mod-
ule to provide the generic BOR signal which goes to
the PCON register and to the power control block.

5.5 MCLR

The MCLR is an optional external input that can reset
the device. The MCLR function is controlled by the
MCLRE and the LVP bit of Configuration Word (Table 5-
2).

TABLE 5-2: MCLR CONFIGURATION
MCLRE LVP MCLR
0 0 Disabled
1 0 Enabled
X 1 Enabled

5.5.1 MCLR ENABLED

When MCLR is enabled and the pin is held low, the
device is held in Reset. The MCLR pin is connected to
VDD through an internal weak pull-up.

The device has a noise filter in the MCLR Reset path.
The filter will detect and ignore small pulses.

Note: A Reset does not drive the MCLR pin low. I

5.5.2 MCLR DISABLED

When MCLR is disabled, the pin functions as a general
purpose input and the internal weak pull-up is under
software control.

5.6 Watchdog Timer (WDT) Reset

The Watchdog Timer generates a Reset if the firmware
does not issue a CLRWDT instruction within the time-out
period. The TO and PD bits in the STATUS register are
changed to indicate the WDT Reset. See Section 8.0
“Watchdog Timer” for more information.

5.7 Programming Mode ICSP Exit

Upon exit of Programming mode, the device will
behave as if a POR had just occurred.

5.8 Power-Up Timer

The Power-up Timer optionally delays device execution
after a BOR or POR event. This timer is typically used to
allow VDD to stabilize before allowing the device to start
running.

The Power-up Timer is controlled by the PWRTE bit of
Configuration Word.

5.9 Start-up Sequence

Upon the release of a POR or BOR, the following must
occur before the device will begin executing:

1. Power-up Timer runs to completion (if enabled).
2.  MCLR must be released (if enabled).

The total time-out will vary based on oscillator configu-
ration and Power-up Timer configuration. See
Section 4.0 “Oscillator Module” for more informa-
tion.

The Power-up Timer runs independently of MCLR Reset.
If MCLR is kept low long enough, the Power-up Timer will
expire. Upon bringing MCLR high, the device will begin
execution after 10 FOsc cycles (see Figure 5-3). This is
useful for testing purposes or to synchronize more than
one device operating in parallel.

© 2011-2015 Microchip Technology Inc.
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6.1 Operation

Interrupts are disabled upon any device Reset. They
are enabled by setting the following bits:

» GIE bit of the INTCON register

* Interrupt Enable bit(s) for the specific interrupt
event(s)

» PEIE bit of the INTCON register (if the Interrupt
Enable bit of the interrupt event is contained in the
PIE1 register)

The INTCON and PIR1 registers record individual inter-
rupts via interrupt flag bits. Interrupt flag bits will be set,
regardless of the status of the GIE, PEIE and individual
interrupt enable bits.

The following events happen when an interrupt event
occurs while the GIE bit is set:

» Current prefetched instruction is flushed
* GIE bit is cleared

» Current Program Counter (PC) is pushed onto the
stack

* PC is loaded with the interrupt vector 0004h

The firmware within the Interrupt Service Routine (ISR)
should determine the source of the interrupt by polling
the interrupt flag bits. The interrupt flag bits must be
cleared before exiting the ISR to avoid repeated
interrupts. Because the GIE bit is cleared, any interrupt
that occurs while executing the ISR will be recorded
through its interrupt flag, but will not cause the
processor to redirect to the interrupt vector.

The RETFI E instruction exits the ISR by popping the
previous address from the stack, and setting the GIE
bit.

For additional information on a specific interrupt's
operation, refer to its peripheral chapter.

Note 1: Individual interrupt flag bits are set,
regardless of the state of any other
enable bits.

2: Allinterrupts will be ignored while the GIE
bit is cleared. Any interrupt occurring
while the GIE bit is clear will be serviced

when the GIE bit is set again.

6.2 Interrupt Latency

Interrupt latency is defined as the time from when the
interrupt event occurs to the time code execution at the
interrupt vector begins. The latency for synchronous
interrupts is three or four instruction cycles. For
asynchronous interrupts, the latency is three to five
instruction cycles, depending on when the interrupt
occurs. See Figure 6-2 and Section 6.3 “Interrupts
During Sleep” for more details.
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9.2.2 FLASH MEMORY UNLOCK
SEQUENCE

Note: A delay of at least 100 pus is required after
Power-On Reset (POR) before executing
a Flash memory unlock sequence.

The unlock sequence is a mechanism that protects the
Flash program memory from unintended self-write pro-
gramming or erasing. The sequence must be executed
and completed without interruption to successfully
complete any of the following operations:

* Row Erase

* Load program memory write latches

» Write of program memory write latches to
program memory

» Write of program memory write latches to User
IDs

The unlock sequence consists of the following steps:
1. Write 55h to PMCON2

2. Write AAh to PMCON2

3. Set the WR bit in PMCON1

4. NOP instruction

5. NOP instruction

Once the WR bit is set, the processor will always force
two NCP instructions. When an Erase Row or Program
Row operation is being performed, the processor will stall
internal operations (typical 2 ms), until the operation is
complete and then resume with the next instruction.
When the operation is loading the program memory write
latches, the processor will always force the two NOP
instructions and continue uninterrupted with the next
instruction.

Since the unlock sequence must not be interrupted,
global interrupts should be disabled prior to the unlock
sequence and re-enabled after the unlock sequence is
completed.

FIGURE 9-3: FLASH PROGRAM
MEMORY UNLOCK

SEQUENCE FLOWCHART

Start V\\
/

Unlock Sequence “

Ve

\ 4

Write 055h to
PMCON2

\ 4

Write 0AAh to
PMCON2

\ 4
Initiate
Write or Erase operation
(WR=1)

\ 4

Instruction Fetched ignored
NOP execution forced

\ 4

Instruction Fetched ignored
NOP execution forced

\ 4

End
Unlock Sequence
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REGISTER 9-5: PMCON1: PROGRAM MEMORY CONTROL 1 REGISTER

u-10 R/W-0/0 R/W-0/0  R/W/HC-0/0 R/MW/MHC-0/q®  R/W-0/0 R/S/HC-0/0  R/S/HC-0/0
— CFGS LWLO FREE WRERR WREN WR RD
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
S = Bit can only be set x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared HC = Bit is cleared by hardware
bit 7 Unimplemented: Read as ‘1’
bit 6 CFGS: Configuration Select bit

1 = Access Configuration, User ID and Device ID Registers
0 = Access Flash program memory
bit 5 LWLO: Load Write Latches Only bit(®)
1 = Only the addressed program memory write latch is loaded/updated on the next WR command
0 = The addressed program memory write latch is loaded/updated and a write of all program memory
write latches will be initiated on the next WR command
bit 4 FREE: Program Flash Erase Enable bit
1 = Performs an erase operation on the next WR command (hardware cleared upon completion)
0 = Performs an write operation on the next WR command
bit 3 WRERR: Program/Erase Error Flag bit
1 = Condition indicates an improper program or erase sequence attempt or termination (bit is set
automatically on any set attempt (write ‘1’) of the WR bit).
0 = The program or erase operation completed normally.
bit 2 WREN: Program/Erase Enable bit
1 = Allows program/erase cycles
0 = Inhibits programming/erasing of program Flash
bit 1 WR: Write Control bit
1 = Initiates a program Flash program/erase operation.
The operation is self-timed and the bit is cleared by hardware once operation is complete.
The WR bit can only be set (not cleared) in software.
0 = Program/erase operation to the Flash is complete and inactive.
bit 0 RD: Read Control bit
1 = Initiates a program Flash read. Read takes one cycle. RD is cleared in hardware. The RD bit can
only be set (not cleared) in software.
0 = Does not initiate a program Flash read.
Note 1. Unimplemented bit, read as ‘1’.
2. The WRERR bit is automatically set by hardware when a program memory write or erase operation is started
(WR =1).
3:  The LWLO bit is ignored during a program memory erase operation (FREE = 1).
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REGISTER 10-3: LATA: PORTA DATA LATCH REGISTER

uU-0 uU-0 uU-0 uU-0 u-0 R/W-x/u R/W-x/u R/W-x/u
— — — — — LATA2 LATA1 LATAO
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 7-3 Unimplemented: Read as ‘0’.
bit 2-0 LATA<2:0>: RA<2:0> Output Latch Value bits

Note 1: Writes to PORTXx are actually written to the corresponding LATXx register. Reads from LATXx register return
register values, not I/O pin values.

REGISTER 10-4: ANSELA: PORTA ANALOG SELECT REGISTER

u-0 uU-0 uU-0 uU-0 U-0 R/W-1/1 R/W-1/1 R/W-1/1
— — — — — ANSA2 ANSA1 ANSAO
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 7-3 Unimplemented: Read as ‘0’.
bit 2-0 ANSA<2:0>: Analog Select between Analog or Digital Function on Pins RA<2:0>, respectively

1= Analog input. Pin is assigned as analog input(l). Digital Input buffer disabled.
0 = Digital I/0. Pin is assigned to port or Digital special function.

Note 1: Setting a pin to an analog input automatically disables the digital input circuitry. Weak pull-ups, if
available, are unaffected. The corresponding TRIS bit must be set to Input mode by the user in order to
allow external control of the voltage on the pin.
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REGISTER 10-5: WPUA: WEAK PULL-UP PORTA REGISTER

u-0 U-0 U-0 u-0 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
- - - - WPUA3 WPUA2 WPUA1 WPUAO
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 WPUA<3:0>: Weak Pull-up PORTA Control bits

1 = Weak Pull-up enabled®
0 = Weak Pull-up disabled.

Note 1: Enabling weak pull-ups also requires that the WPUEN bit of the OPTION_REG register be cleared

(Register 16-1).

© 2011-2015 Microchip Technology Inc.

DS40001585D-page 71



PIC10(L)F320/322

12.3 FVR Control Registers

REGISTER 12-1: FVRCON: FIXED VOLTAGE REFERENCE CONTROL REGISTER

R/W-0/0 R-q/q R/W-0/0 R/W-0/0 U-0 U-0 R/W-0/0 R/W-0/0
FVREN FVRRDY®) | TSEN® | TSRNG®) — — ADFVR<1:0>
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 q = Value depends on condition
bit 7 FVREN: Fixed Voltage Reference Enable bit

1 = Fixed Voltage Reference is enabled
0 = Fixed Voltage Reference is disabled
bit 6 FVRRDY: Fixed Voltage Reference Ready Flag bit(1)
1 = Fixed Voltage Reference output is ready for use
0 = Fixed Voltage Reference output is not ready or not enabled
bit 5 TSEN: Temperature Indicator Enable bit®)
1 = Temperature Indicator is enabled
0 = Temperature Indicator is disabled
bit 4 TSRNG: Temperature Indicator Range Selection bit(3)
1 = VouT = VDD - 4VT (High Range)
0 = VouTt = VDD - 2VT (Low Range)
bit 3-2 Unimplemented: Read as ‘0
bit 1-0 ADFVR<1:0>: ADC Fixed Voltage Reference Selection bit
11 = ADC Fixed Voltage Reference Peripheral output is 4x (4.096V)@)
10 = ADC Fixed Voltage Reference Peripheral output is 2x (2.048V)@)
01 = ADC Fixed Voltage Reference Peripheral output is 1x (1.024V)
00 = ADC Fixed Voltage Reference Peripheral output is off.

Note 1: FVRRDY indicates the true state of the FVR.
2. Fixed Voltage Reference output cannot exceed VDD.
3: See Section 14.0 “Temperature Indicator Module” for additional information.

TABLE 12-2: SUMMARY OF REGISTERS ASSOCIATED WITH FIXED VOLTAGE REFERENCE

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | Register
on page
FVRCON | FVREN | FVRRDY | TSEN | TSRNG | — — ADFVR<1:0> 78

Legend: Shaded cells are not used with the Fixed Voltage Reference.
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17.0 TIMERZ MODULE

The Timer2 module is an 8-bit timer with the following

features:

» 8-bit timer register (TMR2)

» 8-bit period register (PR2)

¢ Interrupt on TMR2 match with PR2

» Software programmable prescaler (1:1, 1:4, 1:16,
1:64)

» Software programmable postscaler (1:1 to 1:16)

See Figure 17-1 for a block diagram of Timer2.

17.1 Timer2 Operation

The clock input to the Timer2 module is the system
instruction clock (Fosc/4). The clock is fed into the
Timer2 prescaler, which has prescale options of 1:1,
1:4 or 1:64. The output of the prescaler is then used to
increment the TMR2 register.

The values of TMR2 and PR2 are constantly compared
to determine when they match. TMR2 will increment
from 00h until it matches the value in PR2. When a
match occurs, two things happen:

* TMRZ2 is reset to 00h on the next increment cycle.
* The Timer2 postscaler is incremented.

The match output of the Timer2/PR2 comparator is
then fed into the Timer2 postscaler. The postscaler has
postscale options of 1:1 to 1:16 inclusive. The output of
the Timer2 postscaler is used to set the TMR2IF
interrupt flag bit in the PIR1 register.

FIGURE 17-1: TIMER2 BLOCK DIAGRAM

The TMR2 and PR2 registers are both fully readable
and writable. On any Reset, the TMR2 register is set to
00h and the PR2 register is set to FFh.

Timer2 is turned on by setting the TMR20ON bit in the
T2CON register to a ‘1’. Timer2 is turned off by clearing
the TMR20ON bit to a ‘0’.

The Timer2 prescaler is controlled by the T2CKPS bits
in the T2CON register. The Timer2 postscaler is
controlled by the TOUTPS bits in the T2CON register.
The prescaler and postscaler counters are cleared
when:

* A write to TMR2 occurs.
« A write to T2CON occurs.

» Any device Reset occurs (Power-on Reset, MCLR
Reset, Watchdog Timer Reset, or Brown-out
Reset).

Note: TMR2 is not cleared when T2CON s
written.

Prescaler
1:1, 1:4, 1:16, 1:64

e

T2CKPS<1:0>

Fosc/4 —»

Sets Flag
TMR2 .
Output bit TMR2IF
A
Postscaler
1:1to 1:16
b
TOUTPS<3:0>
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18.2 PWM Register Definitions

REGISTER 18-1: PWMxCON: PWM CONTROL REGISTER

R/W-0/0 R/W-0/0 R-0/0 R/W-0/0 u-0 uU-0 uU-0 uU-0
PWMxEN PWMxOE | PWMxOUT | PWMxPOL — — — —
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’ = Bitis set ‘0’ = Bit is cleared
bit 7 PWMxEN: PWM Module Enable bit
1 = PWM module is enabled
0 = PWM module is disabled
bit 6 PWMxOE: PWM Module Output Enable bit
1 = Output to PWMx pin is enabled
0 = Output to PWMx pin is disabled
bit 5 PWMxOUT: PWM Module Output Value bit
bit 4 PWMxPOL: PWMx Output Polarity Select bit
1= PWM output is active-low.
0 = PWM output is active-high.
bit 3-0 Unimplemented: Read as ‘0’
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REGISTER 19-3:

CLCXSELO: MULTIPLEXER DATA 1 AND 2 SELECT REGISTER

u-0 R/W-x/u R/W-x/u R/W-x/u

u-0

R/W-x/u R/W-x/u R/W-x/u

LCxD2S<2:0>(1)

LCxD1S8<2:0>1)

bit 7

bit 0

Legend:
R = Readable bit
u = Bit is unchanged

W = Writable bit
x = Bit is unknown

U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7 Unimplemented: Read as ‘0’

bit 6-4 LCxD2S<2:0>: Input Data 2 Selection Control bits (@)
111 = CLCxIN[7] is selected for lcxd2.
110 = CLCxINI[6] is selected for lcxd2.
101 = CLCxIN[5] is selected for lcxd2.
100 = CLCxIN[4] is selected for lcxd2.
011 = CLCxIN[3] is selected for Icxd2.
010 = CLCxIN[2] is selected for Icxd2.
001 = CLCxIN[1] is selected for Icxd2.
000 = CLCxINI[O0] is selected for Icxd2.

bit 3 Unimplemented: Read as ‘0’

bit 2-0 LCxD1S<2:0>: Input Data 1 Selection Control bits(?)
111 = CLCxIN[7] is selected for lcxd1.
110 = CLCxIN[6] is selected for Icxd1.
101 = CLCxIN[5] is selected for lcxd1.
100 = CLCxIN[4] is selected for lcxd1.
011 = CLCxIN[3] is selected for Icxd1.
010 = CLCxIN[2] is selected for Icxd1.
001 = CLCxIN[1] is selected for Icxd1.
000 = CLCXxINI[O0] is selected for Icxd1.

Note 1: See Table 19-1 for signal names associated with inputs.
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REGISTER 19-4:

CLCxSEL1: MULTIPLEXER DATA 3 AND 4 SELECT REGISTER

u-0

R/W-x/u R/W-x/u R/W-x/u

U-0 R/W-x/u

R/W-x/u

R/W-x/u

LCxD4S<2:0>(1)

— LCxD3S<2:0>1)

bit 7

bit 0

Legend:

R = Readable bit
u = Bit is unchanged

W = Writable bit
x = Bit is unknown

U = Unimplemented bit, read as ‘0’

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

‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7 Unimplemented: Read as ‘0’
bit 6-4 LCxD4S<2:0>: Input Data 4 Selection Control bits (@)
111 = CLCxIN[7] is selected for Icxd4.
110 = CLCxIN[6] is selected for Icxd4.
101 = CLCxIN[5] is selected for Icxd4
100 = CLCxIN[4] is selected for lcxd4.
011 = CLCxINJ3] is selected for Icxd4.
010 = CLCxIN[2] is selected for Icxd4.
001 = CLCxIN[1] is selected for Icxd4.
000 = CLCxINJO0] is selected for Icxd4.
bit 3 Unimplemented: Read as ‘0’
bit 2-0 LCxD3S<2:0>: Input Data 3 Selection Control bits()
111 = CLCxIN[7] is selected for lcxd3.
110 = CLCxINI6] is selected for Icxd3.
101 = CLCxINI5] is selected for Icxd3.
100 = CLCxIN[4] is selected for Icxd3.
011 = CLCxINJ3] is selected for Icxd3.
010 = CLCxINJ[2] is selected for Icxd3.
001 = CLCxIN[1] is selected for Icxd3.
000 = CLCxINJO0] is selected for Icxd3.
Note 1: See Table 19-1 for signal names associated with inputs.
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REGISTER 19-5:

CLCxGLSO: GATE 1 LOGIC SELECT REGISTER

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
LCxG1D4T | LCxG1D4N | LCxG1D3T | LCxG1D3N | LCxG1D2T | LCxG1D2N | LCxG1D1T | LCxG1D1N
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 LCxG1DA4T: Gate 1 Data 4 True (non-inverted) bit
1 = Icxd4T is gated into Icxg1
0 = Icxd4T is not gated into Icxg1
bit 6 LCxG1D4N: Gate 1 Data 4 Negated (inverted) bit
1 = Icxd4N is gated into Icxg1
0 = Icxd4N is not gated into Icxg1
bit 5 LCxG1D3T: Gate 1 Data 3 True (non-inverted) bit
1 = Icxd3T is gated into Icxg1
0 = Icxd3T is not gated into Icxg1
bit 4 LCxG1D3N: Gate 1 Data 3 Negated (inverted) bit
1 = Icxd3N is gated into Icxg1
0 = Icxd3N is not gated into Icxg1
bit 3 LCxG1D2T: Gate 1 Data 2 True (non-inverted) bit
1 = lcxd2T is gated into Icxg1
0 = Icxd2T is not gated into lcxg1
bit 2 LCxG1D2N: Gate 1 Data 2 Negated (inverted) bit
1 = Icxd2N is gated into Icxg1
0 = Icxd2N is not gated into Icxg1
bit 1 LCxG1D1T: Gate 1 Data 1 True (non-inverted) bit
1 = lexd1T is gated into Icxg1
0 = Icxd1T is not gated into Icxg1
bit 0 LCxG1D1N: Gate 1 Data 1 Negated (inverted) bit

1 = lcxd1N is gated into Icxg1
0 = Icxd1N is not gated into Icxg1
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FIGURE 20-1: NUMERICALLY CONTROLLED OSCILLATOR (NCOx) MODULE SIMPLIFIED BLOCK DIAGRAM
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Note 1:  The increment registers are double-buffered to allow for value changes to be made without first disabling the NCO module. The full increment value is loaded into the buffer registers on the
second rising edge of the NCOx_clk signal that occurs immediately after a write to NCOXINCL register. The buffers are not user-accessible and are shown here for reference.
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20.2 FIXED DUTY CYCLE (FDC) MODE

In Fixed Duty Cycle (FDC) mode, every time the
Accumulator overflows, the output is toggled. This
provides a 50% duty cycle, provided that the increment
value remains constant. For more information, see
Figure 20-2.

The FDC mode is selected by clearing the NxPFM bit
in the NCOxCON register.

20.3 PULSE FREQUENCY (PF) MODE

In Pulse Frequency (PF) mode, every time the Accu-
mulator overflows, the output becomes active for one
or more clock periods. See Section 20.3.1 “OUTPUT
PULSE WIDTH CONTROL” for more information.
Once the clock period expires, the output returns to an
inactive state. This provides a pulsed output.

The output becomes active on the rising clock edge
immediately following the overflow event. For more
information, see Figure 20-2.

The value of the active and inactive states depends on
the Polarity bit, NxPOL in the NCOxCON register.

The PF mode is selected by setting the NxPFM bit in
the NCOxCON register.

20.3.1 OUTPUT PULSE WIDTH CONTROL

When operating in PF mode, the active state of the out-
put can vary in width by multiple clock periods. Various
pulse widths are selected with the NxPWS<2:0> bits in
the NCOxCLK register.

When the selected pulse width is greater than the
Accumulator overflow time frame, then NCOx
operation is undefined.

20.4 OUTPUT POLARITY CONTROL

The last stage in the NCOx module is the output polar-
ity. The NxPOL bit in the NCOxCON register selects the
output polarity. Changing the polarity while the inter-
rupts are enabled will cause an interrupt for the result-
ing output transition.

The NCOx output can be used internally by source
code or other peripherals. This is done by reading the
NxOUT (read-only) bit of the NCOxCON register.

DS40001585D-page 122

© 2011-2015 Microchip Technology Inc.



PIC10(L)F320/322

22.0 IN-CIRCUIT SERIAL
PROGRAMMING™ (ICSP™)

ICSP™ programming allows customers to manufacture
circuit boards with unprogrammed devices. Programming
can be done after the assembly process allowing the
device to be programmed with the most recent firmware
or a custom firmware. Five pins are needed for ICSP™
programming:

* ICSPCLK

» ICSPDAT

* MCLR/VPP

* VDD

* Vss

In Program/Verify mode the Program Memory, User
IDs and the Configuration Words are programmed
through serial communications. The ICSPDAT pin is a
bidirectional 1/0 used for transferring the serial data
and the ICSPCLK pin is the clock input. For more
information on ICSP™ refer to the “PIC10(L)F320/322
Flash Memory Programming Specification" (DS41572).

22.1 High-Voltage Programming Entry
Mode

The device is placed into High-Voltage Programming
Entry mode by holding the ICSPCLK and ICSPDAT
pins low then raising the voltage on MCLR/VPP to VIHH.

22.2 Low-Voltage Programming Entry
Mode

The Low-Voltage Programming Entry mode allows the
PIC® Flash MCUs to be programmed using VDD only,
without high voltage. When the LVP bit of Configuration
Word is set to ‘1’, the low-voltage ICSP programming
entry is enabled. To disable the Low-Voltage ICSP
mode, the LVP bit must be programmed to ‘0’.

Entry into the Low-Voltage Programming Entry mode
requires the following steps:

1. MCLR is brought to VIL.

2. A 32-bit key sequence is presented on
ICSPDAT, while clocking ICSPCLK.

Once the key sequence is complete, MCLR must be
held at VIL for as long as Program/Verify mode is to be
maintained.

If low-voltage programming is enabled (LVP = 1), the
MCLR Reset function is automatically enabled and
cannot be disabled. See Section 5.4 “Low-Power
Brown-out Reset (LPBOR)” for more information.

The LVP bit can only be reprogrammed to ‘0’ by using
the High-Voltage Programming mode.

22.3 Common Programming Interfaces

Connection to a target device is typically done through
an ICSP™ header. A commonly found connector on
development tools is the RJ-11 in the 6P6C (6-pin, 6
connector) configuration. See Figure 22-1.

ICD RJ-11 STYLE
CONNECTOR INTERFACE

FIGURE 22-1:

® ICSPDAT
4/6 _NC

© O __|CSPCLK
Target
PC Board
Bottom Side

()
VoD 2
——0
000
/1 N5

VPP/MCLR \Vss

Pin Description*
1=VpPp/MCLR
2 =VDD Target

3 =Vss (ground)
4 = ICSPDAT
5=|CSPCLK

6 = No Connect

Another connector often found in use with the PICkit™
programmers is a standard 6-pin header with 0.1 inch
spacing. Refer to Figure 22-2.
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MOVF Move f MOVWF Move W to f
Syntax: [label] MOVF fd Syntax: [label] MOVWF
Operands: 0<f<127 Operands: 0<f<127

de<0,1] Operation: (W) = (f)
Operation: (f) — (dest) Status Affected:  None
Status Affected:  Z Description: Move data from W register to
Description: The contents of register f is register ‘f.

moved to a destination dependent Words: 1

upon the status of ‘d’. If d = 0, )

destination is W register. If d = 1, Cycles: 1

the destination is file register f’ Example: MOVW  OPTI ON_REG

itself. d = 1 is useful to test a file
register since Status flag Z is

F

Before Instruction

affected. OPTION_REG = OxFF
Words: 1 w = Ox4F
After Instruction

Cycles: 1
OPTION_REG = 0x4F
Example: MOVF FSR, 0 W - Ox4F
After Instruction

W = valuein FSR

register

Z = 1
MOVLW Move literal to W NOP No Operation
Syntax: [label] MOVLW k Syntax: [label] NOP
Operands: 0<k<255 Operands: None
Operation: k — (W) Operation: No operation
Status Affected: None Status Affected:  None
Description: The 8-bit literal 'k’ is loaded into W Description: No operation.

register. The “don’t cares” will Words: 1
assemble as ‘0’s. ’
Cycles: 1
Words: 1
Example: NOP

Cycles: 1
Example: MOVLW  Ox5A

After Instruction
W = O0x5A
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TABLE 24-9: RESET, WATCHDOG TIMER, POWER-UP TIMER AND BROWN-OUT RESET
PARAMETERS

Standard Operating Conditions (unless otherwise stated)

Pilrgtm Sym. Characteristic Min. | Typt | Max. | Units Conditions
30 TmcL MCLR Pulse Width (low) 2 — — pus |VDD = 3.3-5V, -40°C to +85°C
5 — — us |VDD = 3.3-5V
31 TwDTLP |Low-Power Watchdog Timer 10 16 27 ms |VDD = 3.3V-5V
Time-out Period 1:16 Prescaler used
33* TPWRT |Power-up Timer Period, PWRTE =0 40 64 140 ms
34* Tioz I/0O high-impedance from MCLR Low — — 2.0 us
or Watchdog Timer Reset
35 VBOR |Brown-out Reset Voltage® 255 | 270 | 285 | V |BORV=0
230 | 240 | 2.55 V |BORV =1 (PIC10F320/322)
1.80 | 1.90 | 2.05 V |BORV =1 (PIC10LF320/322)
36* VHYST |Brown-out Reset Hysteresis 0 25 50 mV | -40°C to +85°C
37* TBORDC |Brown-out Reset DC Response Time 1 3 5 us |VDD < VBOR
38 VLPBOR |Low-Power Brown-Out Reset Voltage| 1.8 21 25 V [LPBOR=1

* These parameters are characterized but not tested.
T 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: To ensure these voltage tolerances, VDD and VSS must be capacitively decoupled as close to the device as
possible. 0.1 uF and 0.01 uF values in parallel are recommended.

FIGURE 24-10: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

TOCKI |

40— < 41 - |

TMRO
X
|

TABLE 24-10: TIMERO EXTERNAL CLOCK REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)

PaNr:m Sym. Characteristic Min. Typt Max. | Units Conditions
40* TTOH TOCKI High Pulse Width No Prescaler | 0.5 Tcy + 20 — — ns

With Prescaler 10 — — ns
41* TTOL TOCKI Low Pulse Width No Prescaler | 0.5 Tcy + 20 — — ns

With Prescaler 10 — — ns
42* TTOP TOCKI Period Greater of: — — ns [N = prescale value

20 or Tcy + 40 (2, 4, ..., 256)
N

*

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.
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26.6 MPLAB X SIM Software Simulator

The MPLAB X SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on 1/0, most peripherals and internal registers.

The MPLAB X SIM Software Simulator fully supports
symbolic debugging using the MPLAB XC Compilers,
and the MPASM and MPLAB Assemblers. The soft-
ware simulator offers the flexibility to develop and
debug code outside of the hardware laboratory envi-
ronment, making it an excellent, economical software
development tool.

26.7 MPLAB REAL ICE In-Circuit
Emulator System

The MPLAB REAL ICE In-Circuit Emulator System is
Microchip’s next generation high-speed emulator for
Microchip Flash DSC and MCU devices. It debugs and
programs all 8, 16 and 32-bit MCU, and DSC devices
with the easy-to-use, powerful graphical user interface of
the MPLAB X IDE.

The emulator is connected to the design engineer’s
PC using a high-speed USB 2.0 interface and is
connected to the target with either a connector
compatible with in-circuit debugger systems (RJ-11)
or with the new high-speed, noise tolerant, Low-
Voltage Differential Signal (LVDS) interconnection
(CATS).

The emulator is field upgradable through future firmware
downloads in MPLAB X IDE. MPLAB REAL ICE offers
significant advantages over competitive emulators
including full-speed emulation, run-time variable
watches, trace analysis, complex breakpoints, logic
probes, a ruggedized probe interface and long (up to
three meters) interconnection cables.

26.8 MPLAB ICD 3 In-Circuit Debugger
System

The MPLAB ICD 3 In-Circuit Debugger System is
Microchip’s most cost-effective, high-speed hardware
debugger/programmer for Microchip Flash DSC and
MCU devices. It debugs and programs PIC Flash
microcontrollers and dsPIC DSCs with the powerful,
yet easy-to-use graphical user interface of the MPLAB
IDE.

The MPLAB ICD 3 In-Circuit Debugger probe is
connected to the design engineer’s PC using a high-
speed USB 2.0 interface and is connected to the target
with a connector compatible with the MPLAB ICD 2 or
MPLAB REAL ICE systems (RJ-11). MPLAB ICD 3
supports all MPLAB ICD 2 headers.

26.9 PICKkit 3 In-Circuit Debugger/
Programmer

The MPLAB PICkit 3 allows debugging and program-
ming of PIC and dsPIC Flash microcontrollers at a most
affordable price point using the powerful graphical user
interface of the MPLAB IDE. The MPLAB PICkit 3 is
connected to the design engineer’s PC using a full-
speed USB interface and can be connected to the tar-
get via a Microchip debug (RJ-11) connector (compati-
ble with MPLAB ICD 3 and MPLAB REAL ICE). The
connector uses two device I/O pins and the Reset line
to implement in-circuit debugging and In-Circuit Serial
Programming™ (ICSP™).

26.10 MPLAB PMS3 Device Programmer

The MPLAB PM3 Device Programmer is a universal,
CE compliant device programmer with programmable
voltage verification at VDDMIN and VDDMAX for
maximum reliability. It features a large LCD display
(128 x 64) for menus and error messages, and a mod-
ular, detachable socket assembly to support various
package types. The ICSP cable assembly is included
as a standard item. In Stand-Alone mode, the MPLAB
PM3 Device Programmer can read, verify and program
PIC devices without a PC connection. It can also set
code protection in this mode. The MPLAB PM3
connects to the host PC via an RS-232 or USB cable.
The MPLAB PM3 has high-speed communications and
optimized algorithms for quick programming of large
memory devices, and incorporates an MMC card for file
storage and data applications.
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