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PIC10(L)F320/322

TABLE 2-3: SPECIAL FUNCTION REGISTER SUMMARY (BANK 0) (CONTINUED)

Address |  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 onall?u,eB?R velue on all
Bank 0 (Continued)

20h PMADRL PMADR<7:0> 0000 0000 | 0000 0000
21h PMADRH — — — | = ] = | = | — |PvaDR8 |---- --- 0---- ---0
22h PMDATL PMDAT<7:0> XXXX XXXX | uuuu uuuu
23h PMDATH — — PMDAT<13:8> - - XX XXXX [ --uu uuuu
24h PMCON1 — cFes | wo | FREE | WRERR | WREN | WR | RD | 1000 0000 | 1000 gooo
25h PMCON2 Program Memory Control Register 2 (not a physical register) 0000 0000 | 0000 0000
26h CLKRCON — ckroe | — | — [ — | — | — | = S0- aee- 0-- -ee-
27h NCO1ACCL NCO1 Accumulator <7:0> 0000 0000 | 0000 0000
28h NCO1ACCH NCO1 Accumulator <15:8> 0000 0000 | 0000 0000
29h NCO1ACCU — | NCO1 Accumulator <19..16> ---- 0000 | ---- 0000
2Ah NCO1INCL NCO1 Increment <7:0> 0000 0001 | 0000 0001
2Bh NCO1INCH NCO1 Increment <15:8> 0000 0000 | 0000 0000
2Ch — Unimplemented = —
2Dh NCO1CON N1EN N10OE N10OUT N1POL — — — | N1PFM 0000 ---0 | 00x0 ---0
2Eh NCO1CLK N1PWS<2:0> — — — N1CKS<1:0> 000- --00 | 000- --00
2Fh Reserved Reserved XXXX XXXX | uuuu uuuu
30h WDTCON — — WDTPS<4:0> | SWDTEN |--01 0110 |--01 0110
31h CLC1CON LC1EN LC10E LC10UT | LC1INTP | LCA1INTN LC1MODE<2:0> 00x0 - 000 | 00x0 -000
32h CLC1SELO — LC1D2S<2:0> — LC1D1S<2:0> - XXX - XXX | -uuu -uuu
33h CLC1SEL1 — LC1D4S<2:0> — LC1D3S<2:0> - XXX - XXX | -uuu -uuu
34h CLC1POL LC1POL = = = LC1G4POL | LC1G3POL | LC1G2POL |LC1G1POL | 0--- xxxX | 0--- uuuu
35h CLC1GLSO LC1G1DA4T |LC1G1D4N | LC1G1D3T | LC1G1D3N | LC1G1D2T | LC1G1D2N | LC1G1DIT |LC1GIDIN | xxxx xXXX | uuuu uuuu
36h CLC1GLS1 LC1G2DAT |LC1G2D4N | LC1G2D3T | LC1G2D3N | LC1G2D2T | LC1G2D2N | LC1G2D1T | LC1G2D1N | xxxx xXXX | uuuu uuuu
37h CLC1GLS2 LC1G3DA4T |LC1G3D4N | LC1G3D3T | LC1G3D3N | LC1G3D2T | LC1G3D2N | LC1G3D1T | LC1G3D1IN | xxxx xxxx | uuuu uuuu
3sh CLC1GLS3 LC1G4DAT |LC1G4D4AN | LC1G4D3T | LC1G4D3N | LC1G4D2T | LC1G4D2N | LC1G4D1T |LC1G4DIN | xxxx xxXX | uuuu uuuu
3%h CWG1CONO G1EN G10EB | G10EA | G1POLB | G1POLA — — G1CS0 | 0000 0--0 | 0000 0--0
3Ah CWG1CON1 G1ASDLB<1:0> G1ASDLA<1:0> — — G11S<1:0> XXXX --XX |uuuu --uu
3Bh CWG1CON2 G1ASE |G1ARSEN — — — — G1ASDCLC1 | G1ASDFLT | xx-- --XxX | uu-- --uu
3Ch CWG1DBR — — CWG1DBR<5:0> - - XX XXXX | --Uuu uuuu
3Dh CWG1DBF — — CWG1DBF<5:0> --XX XXXX | --uu uuuu
3Eh VREGCON — — — — — — VREGPM1 Reserved | ---- -- 01|---- --01
3Fh BORCON SBOREN | BORFS — — — — — BORRDY | 10-- --- q|uu-- ---u
Legend: X = unknown, u = unchanged, q = value depends on condition, - = unimplemented, read as ‘0’, r = reserved.

Shaded locations are unimplemented, read as ‘0.

Note 1: Unimplemented, read as ‘1’.

DS40001585D-page 16 © 2011-2015 Microchip Technology Inc.



PIC10(L)F320/322

REGISTER 3-1: CONFIG: CONFIGURATION WORD (CONTINUED)

bit 5

bit 4-3

bit 2-1

bit 0

Note 1:
2:
3:

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

WDTE<1:0>: Watchdog Timer Enable bit

11 =WDT enabled

10 =WDT enabled while running and disabled in Sleep

01 =WDT controlled by the SWDTEN bit in the WDTCON register
00 =WDT disabled

BOREN<1:0>: Brown-out Reset Enable bits

11 = Brown-out Reset enabled; SBOREN bit is ignored

10 = Brown-out Reset enabled while running, disabled in Sleep; SBOREN bit is ignored
01 = Brown-out Reset controlled by the SBOREN bit in the BORCON register

00 = Brown-out Reset disabled; SBOREN bit is ignored

FOSC: Oscillator Selection bit
1= EC on CLKIN pin
0 = INTOSC oscillator I/O function available on CLKIN pin

Enabling Brown-out Reset does not automatically enable Power-up Timer.
Once enabled, code-protect can only be disabled by bulk erasing the device.

See VBOR parameter for specific trip point voltages.
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6.3 Interrupts During Sleep

Some interrupts can be used to wake from Sleep. To
wake from Sleep, the peripheral must be able to
operate without the system clock. The interrupt source
must have the appropriate Interrupt Enable bit(s) set
prior to entering Sleep.

On waking from Sleep, if the GIE bit is also set, the
processor will branch to the interrupt vector. Otherwise,
the processor will continue executing instructions after
the SLEEP instruction. The instruction directly after the
SLEEP instruction will always be executed before
branching to the ISR. Refer to the Section 7.0 “Power-
Down Mode (Sleep)” for more details.

6.4 INT Pin

The INT pin can be used to generate an asynchronous
edge-triggered interrupt. This interrupt is enabled by
setting the INTE bit of the INTCON register. The
INTEDG bit of the OPTION_REG register determines on
which edge the interrupt will occur. When the INTEDG
bit is set, the rising edge will cause the interrupt. When
the INTEDG bit is clear, the falling edge will cause the
interrupt. The INTF bit of the INTCON register will be set
when a valid edge appears on the INT pin. If the GIE and
INTE bits are also set, the processor will redirect
program execution to the interrupt vector.

EXAMPLE 6-1:

6.5 Context Saving During Interrupts

During an interrupt, only the return PC value is saved
on the stack. Typically, users may wish to save key
registers during an interrupt (e.g., W and STATUS
registers). This must be implemented in software.
Temporary  holding registers W_TEMP  and
STATUS_TEMP should be placed in the last 16 bytes
of GPR (see Table 1-2). This makes context save and
restore operations simpler. The code shown in
Example 6-1 can be used to:

» Store the W register

» Store the STATUS register

» Execute the ISR code

» Restore the Status (and Bank Select Bit register)
* Restore the W register

Note:  These devices do not require saving the
PCLATH. However, if computed GOTOs
are used in both the ISR and the main
code, the PCLATH must be saved and
restored in the ISR.

SAVING STATUS AND W REGISTERS IN RAM

MOVWWF W TEMP
SWAPF  STATUS, W

MOVWF  STATUS_TEMWP

SWAPF  STATUS_TEMP, W

MOVWF  STATUS
SWAPF W TEMP, F
SWAPF W TEMP, W

; Swap W TEMP

; Copy Wto TEMP register

; Swap status to be saved into W

; Swaps are used because they do not affect the status bits
; Save status to bank zero STATUS_TEMP register

(1SR ;I nsert user code here
; Swap STATUS_TEMP register into W
;(sets bank to original state)

; Move Winto STATUS register

; Swap WTEMP into W

© 2011-2015 Microchip Technology Inc.
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16.1.3 SOFTWARE PROGRAMMABLE
PRESCALER

A single software programmable prescaler is available
for use with Timer0. The prescaler assignment is
controlled by the PSA bit of the OPTION_REG register.
To assign the prescaler to Timer0, the PSA bit must be
clearedtoa ‘0.

There are eight prescaler options for the TimerQ
module ranging from 1:2 to 1:256. The prescale values
are selectable via the PS<2:0> bits of the
OPTION_REG register.

The prescaler is not readable or writable. When
assigned to the Timer0 module, all instructions writing to
the TMRO register will clear the prescaler.

16.1.4 TIMERO INTERRUPT

Timer0 will generate an interrupt when the TMRO
register overflows from FFh to 00h. The TMROIF
interrupt flag bit of the INTCON register is set every
time the TMRO register overflows, regardless of
whether or not the TimerQ interrupt is enabled. The
TMROIF bit can only be cleared in software. The Timer0
interrupt enable is the TMROIE bit of the INTCON
register.

Note:  The TimerQ interrupt cannot wake the
processor from Sleep since the timer is
frozen during Sleep.

16.1.5 8-BIT COUNTER MODE
SYNCHRONIZATION

When in 8-Bit Counter mode, the incrementing edge on
the TOCKI pin must be synchronized to the instruction
clock. Synchronization can be accomplished by
sampling the prescaler output on the Q2 and Q4 cycles
of the instruction clock. The high and low periods of the
external clocking source must meet the timing
requirements as shown in Section 24.0 “Electrical
Specifications”.

DS40001585D-page 94
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19.2 CLCx Interrupts

An interrupt will be generated upon a change in the
output value of the CLCx when the appropriate interrupt
enables are set. A rising edge detector and a falling
edge detector are present in each CLC for this purpose.

The CLCxIF bit of the associated PIR registers will be
set when either edge detector is triggered and its asso-
ciated enable bit is set. The LCxINTP enables rising
edge interrupts and the LCxINTN bit enables falling
edge interrupts. Both are located in the CLCxCON
register.

To fully enable the interrupt, set the following bits:

* LCxON bit of the CLCxCON register

* CLCxIE bit of the associated PIE registers

* LCxINTP bit of the CLCxCON register (for a rising
edge detection)

* LCxINTN bit of the CLCxCON register (for a falling
edge detection)

» PEIE and GIE bits of the INTCON register

The CLCxIF bit of the associated PIR registers must be

cleared in software as part of the interrupt service. If

another edge is detected while this flag is being

cleared, the flag will still be set at the end of the

sequence.

19.3 Effects of a Reset

The CLCxCON register is cleared to zero as the result
of a Reset. All other selection and gating values remain
unchanged.

19.4 Operation During Sleep

The selection, gating, and logic functions are not
affected by Sleep. Operation will continue provided that
the source signals are also not affected by Sleep.

© 2011-2015 Microchip Technology Inc.
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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.

© 2011-2015 Microchip Technology Inc.
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FIGURE 21-2: TYPICAL CWG OPERATION WITH PWM1 (NO AUTO-SHUTDOWN)
cwg_clock
PWM1 K k
CWGXA ) )
Rising Edge «— Rising Edge Dead Band EJ‘—' Rising Edge
DeadBand | 4 Falling Edge Dead Band || l«Falling Edge Dead Band
CWGXB ‘
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EQUATION 21-1: DEAD-BAND DELAY TIME
UNCERTAINTY

1

TDEADBAND_UNCERTAINTY = —————
- Fcwg_clock

EXAMPLE 21-1: DEAD-BAND DELAY TIME
UNCERTAINTY

Fcwg_clock = 16 MHz

Therefore:

1

TDEADBAND UNCERTAINTY = —————
- Fcwg_clock

-1
16 MHz

= 625ns

© 2011-2015 Microchip Technology Inc.
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21.9 Auto-shutdown Control

Auto-shutdown is a method to immediately override the
CWG output levels with specific overrides that allow for
safe shutdown of the circuit. The shutdown state can be
either cleared automatically or held until cleared by
software.

21.9.1 SHUTDOWN

The Shutdown state can be entered by either of the
following two methods:

+ Software generated
+ External Input

21.9.11 Software Generated Shutdown

Setting the GXASE bit of the CWGxCON2 register will
force the CWG into the shutdown state.

When auto-restart is disabled, the shutdown state will
persist as long as the GXASE bit is set.

When auto-restart is enabled, the GxXASE bit will clear
automatically and resume operation on the next rising
edge event. See Figure 21-6.

21.9.1.2 External Input Source

External shutdown inputs provide the fastest way to
safely suspend CWG operation in the event of a Fault
condition. When any of the selected shutdown inputs
goes high, the CWG outputs will immediately go to the
selected override levels without software delay. Any
combination of two input sources can be selected to
cause a shutdown condition. The two sources are:

« LC10OUT
+ CWG1FLT
Shutdown inputs are selected using the GxASDSO0 and

GxASDS1 bits of the CWGxCON2 register.
(Register 21-3).

Note: Shutdown inputs are level sensitive, not
edge sensitive. The shutdown state can-
not be cleared, except by disabling auto-
shutdown, as long as the shutdown input

level persists.

21.10 Operation During Sleep

The CWG module operates independently from the
system clock and will continue to run during Sleep,
provided that the clock and input sources selected
remain active.

The HFINTOSC remains active during Sleep, provided
that the CWG module is enabled, the input source is
active, and the HFINTOSC is selected as the clock
source, regardless of the system clock source
selected.

In other words, if the HFINTOSC is simultaneously
selected as the system clock and the CWG clock
source, when the CWG is enabled and the input source
is active, the CPU will go idle during Sleep, but the
CWG will continue to operate and the HFINTOSC will
remain active.

This will have a direct effect on the Sleep mode current.

DS40001585D-page 136
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21.12 CWG Control Registers

REGISTER 21-1:

CWGxCONO: CWG CONTROL REGISTER 0

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 U-0 uU-0 R/W-0/0
GxEN GxOEB GxOEA GxPOLB GxPOLA — — GxCS0

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 GXxEN: CWGx Enable bit

1 = Module is enabled

0 = Module is disabled
bit 6 GxOEB: CWGxB Output Enable bit

1 = CWGKxB is available on appropriate 1/0 pin

0 = CWGxB is not available on appropriate 1/O pin
bit 5 GXxOEA: CWGXxA Output Enable bit

1 = CWGKXA is available on appropriate 1/0 pin

0 = CWGXA is not available on appropriate 1/O pin
bit 4 GxPOLB: CWGxB Output Polarity bit

1 = Output is inverted polarity

0 = Output is normal polarity
bit 3 GxPOLA: CWGxA Output Polarity bit

1 = Output is inverted polarity

0 = Output is normal polarity

bit 2-1 Unimplemented: Read as ‘0’

bit 0 GxCS0: CWGx Clock Source Select bit
1 = HFINTOSC
0 = Fosc

© 2011-2015 Microchip Technology Inc.
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REGISTER 21-3: CWGxXCON2: CWG CONTROL REGISTER 2

R/W/HC/HS-0/0 R/W-0/0 uU-0 uU-0 u-0 uU-0 R/W-0/0 R/W-0/0
GxASE GXARSEN — — — — GxASDCLC1| GxASDFLT

bit 7 bit 0
Legend:
HC = Bit is cleared by hardware HS = Bit is set by hardware
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 g = Value depends on condition
bit 7 GXASE: Auto-Shutdown Event Status bit

1 = An Auto-Shutdown event has occurred. GXOEB/GxOEA Output Controls overridden, Outputs

disabled.

0 = No Auto-Shutdown event has occurred, or an Auto-restart has occurred. GxXOEB/GxOEA
Output Controls enabled.
bit 6 GXxARSEN: Auto-Restart Enable bit
1 = Auto-restart is enabled
0 = Auto-restart is disabled
bit 5-2 Unimplemented: Read as ‘0’

bit 1 GxASDCLC1: CWG Auto-shutdown Source Enable bit 1
1 = Shutdown when LC10UT is high
0 = LC10UT has no effect on shutdown

bit 0 GXASDFLT: CWG Auto-shutdown Source Enable bit 0
1 = Shutdown when CWG1FLT input is low
0 = CWG1FLT input has no effect on shutdown

© 2011-2015 Microchip Technology Inc. DS40001585D-page 141
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REGISTER 21-4: CWGxDBR: COMPLEMENTARY WAVEFORM GENERATOR (CWGx) RISING

DEAD-BAND COUNT REGISTER

u-0

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

— CWGxDBR<5:0>

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 g = Value depends on condition
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 CWGxDBR<5:0>: Complementary Waveform Generator (CWGKx) Rising Counts bits

11 1111 = 63-64 counts of dead band
11 1110 = 62-63 counts of dead band

00 0010 = 2-3 counts of dead band
00 0001 = 1-2 counts of dead band
00 0000 = 0 counts of dead band

REGISTER 21-5: CWGxDBF: COMPLEMENTARY WAVEFORM GENERATOR (CWGx) FALLING

DEAD-BAND COUNT REGISTER

u = Bit is unchanged

u-0 u-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
— — CWGxDBF<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared g = Value depends on condition
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 CWGxDBF<5:0>: Complementary Waveform Generator (CWGXx) Falling Counts bits

11 1111 = 63-64 counts of dead band
11 1110 =62-63 counts of dead band

00 0010 = 2-3 counts of dead band
00 0001 = 1-2 counts of dead band
00 0000 = 0 counts of dead band. Dead-band generation is bypassed.
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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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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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RLF Rotate Left f through Carry
Syntax: [label] RLF fd
Operands: 0<f<127
d €[0,1]
Operation: See description below
Status Affected: C
Description: The contents of register ‘f’ are
rotated one bit to the left through
the Carry flag. If ‘d’ is ‘0’, the
result is placed in the W register.
If ‘d’ is ‘1’, the result is stored
back in register ‘f".
Words: 1
Cycles: 1
Example: RLF REGL, 0
Before Instruction
REGL = 1110 0110
C = 0
After Instruction
REGL = 1110 0110
W = 1100 1100
C = 1
RRF Rotate Right f through Carry
Syntax: [label] RRF fd
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: C
Description: The contents of register ‘f’ are

rotated one bit to the right through
the Carry flag. If ‘d’ is ‘0’, the
result is placed in the W register.
If ‘d’ is ‘1’, the result is placed
back in register ‘f".

SLEEP Enter Sleep mode

Syntax: [label ] SLEEP

Operands: None

Operation: 00h —» WDT,
0 — WDT prescaler,
1710,
0—>PD

Status Affected:  TO, PD

Description: The power-down Status bit, P_ms
cleared. Time-out Status bit, TO
is set. Watchdog Timer and its
prescaler are cleared.
The processor is put into Sleep
mode with the oscillator stopped.

SUBLW Subtract W from literal

Syntax: [label] SUBLW k

Operands: 0<k<255

Operation: k-(W)—> (W)

Status Affected: C, DC, Z

Description: The W register is subtracted (2’s

complement method) from the 8-bit
literal ‘k’. The result is placed in the
W register.

Result Condition

Cc=0 W >k
Cc=1 W <k
DC=0 W<3:0> > k<3:0>
DC=1 |W<3:0><k<3:0>
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TABLE 27-1:  8-LEAD 2x3 DFN (MC) TOP TABLE 27-2:  6-LEAD SOT-23 (OT)
MARKING PACKAGE TOP MARKING
Part Number Marking Part Number Marking
PIC10F322(T)-I/MC BAA PIC10F322(T)-I/OT LA/LJ
PIC10F322(T)-E/MC BAB PIC10F322(T)-E/OT LB/LK
PIC10F320(T)-I/MC BAC PIC10F320(T)-I/OT LC
PIC10F320(T)-E/MC BAD PIC10F320(T)-E/OT LD
PIC10LF322(T)-I/MC BAF PIC10LF322(T)-I/OT LE
PIC10LF322(T)-E/MC BAG PIC10LF322(T)-E/OT LF
PIC10LF320(T)-I/MC BAH PIC10LF320(T)-I/0OT LG
PIC10LF320(T)-E/MC BAJ PIC10LF320(T)-E/OT LH
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27.2 Package Details
The following sections give the technical details of the packages.

6-Lead Plastic Small Outline Transistor (OT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

' Hjﬂr

\ s
|

Pa |
PIN 1 ID BY — | —L
LASER MARK !
1 2 3
I:e—»l
e1—>

D

A * B A*Z cw: 0
f

— L |——

A1 7
—= L1
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 6
Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.90 - 1.45
Molded Package Thickness A2 0.89 - 1.30
Standoff A1 0.00 - 0.15
Overall Width E 2.20 - 3.20
Molded Package Width E1 1.30 - 1.80
Overall Length D 2.70 - 3.10
Foot Length L 0.10 - 0.60
Footprint L1 0.35 - 0.80
Foot Angle ¢ 0° - 30°
Lead Thickness c 0.08 - 0.26
Lead Width b 0.20 - 0.51

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-028B
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8-Lead Plastic Dual In-Line (P) - 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

ALTERNATE LEAD DESIGN
(VENDOR DEPENDENT)

DATUM A DATUM A

—»‘ L— b —J b

NI
Nl

Units INCHES

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .348 .365 .400
Tip to Seating Plane L 115 .130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .040 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing 8§ eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed .010" per side.

4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-018D Sheet 2 of 2

DS40001585D-page 186 © 2011-2015 Microchip Technology Inc.



PIC10(L)F320/322

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. x® X XX XXX ,
'|' —|— —|— Examples:
Device Tape and Reel Temperature Package Pattern a)  PIC10LF320T - I/OT
Option Range Tape and Reel,

Industrial temperature,
SOT-23 package
b)  PIC10F322 - I/P
Device: PIC10F320, PIC10LF320, PIC10F322, PIC10LF322 Industrial temperature
PDIP package

c) PIC10F322 - EIMC

Tape and Reel Blank = Standard packa?ing (tube or tray) Extended temperature,
Option: T = Tape and Reel® DFN package
Temperature | = -40°Cto +85°C (Industrial)
Range: E = -40°Cto +125°C (Extended)
Package: oT = SOT-23
P = PDIP
MmC = DFN Note 1: Tape and Reel identifier only appears in the
catalog part number description. This
. . identifier is used for ordering purposes and is
Pattern: QTP, SQTP, Code or Special Requirements not printed on the device package. Check
(blank otherwise) with your Microchip Sales Office for package

availability with the Tape and Reel option.
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