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PIC10F220/222
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TABLE 3-1: PINOUT DESCRIPTION

Name Function Input | Output Description
Type Type
GPO/ANO/ICSPDAT GPO TTL CMOS | Bidirectional I/O pin. Can be software programmed for internal weak
pull-up and wake-up from Sleep on pin change.
ANO AN — Analog Input
ICSPDAT ST CMOS | In-Circuit programming data
GP1/AN1/ICSPCLK GP1 TTL CMOS | Bidirectional I/O pin. Can be software programmed for internal weak
pull-up and wake-up from Sleep on pin change.
AN1 AN — Analog Input
ICSPCLK ST — In-Circuit programming clock
GP2/TOCKI/FOSC4 GP2 TTL CMOS | Bidirectional I/O pin
TOCKI ST — Clock input to TMRO
FOSC4 — CMOS | Oscillator/4 output
GP3/MCLR/VPP GP3 TTL — Input pin. Can be software programmed for internal weak pull-up and
wake-up from Sleep on pin change.

MCLR ST — Master Clear (Reset). When configured as MCLR, this pin is an
active-low Reset to the device. Voltage on MCLR/VPP must not
exceed VDD during normal device operation or the device will enter
Programming mode.

VPP HV — Programming voltage input
VDD VDD P — Positive supply for logic and I/O pins
Vss Vss P — Ground reference for logic and 1/0O pins
Legend: | =Input, O = Output, I/O = Input/Output, P = Power, — = Not used, TTL = TTL input,

ST = Schmitt Trigger input, AN = Analog Input
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4.0 MEMORY ORGANIZATION

The PIC10F220/222 memories are organized into pro-
gram memory and data memory. Data memory banks
are accessed using the File Select Register (FSR).

4.1 Program Memory Organization for
the PIC10F220

The PIC10F220 devices have a 9-bit Program Counter
(PC) capable of addressing a 512 x 12 program
memory space.

Only the first 256 x 12 (0000h-0O0FFh) for the
PIC10F220 are physically implemented (see
Figure 4-1). Accessing a location above these
boundaries will cause a wrap-around within the first
256 x 12 space (PIC10F220). The effective Reset
vector is at 0000h, (see Figure 4-1). Location 00FFh
(PIC10F220) contains the internal clock oscillator
calibration value. This value should never be
overwritten.

FIGURE 4-1: PROGRAM MEMORY MAP
AND STACK FOR THE
PIC10F220
PC<7:0> | <8:0>
CALL, RETLW 9
Stack Level 1
Stack Level 2
A Reset Vector(!) 0000h
On-chip Program
Memory
>
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53
=3
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Y 256 Word 00FFh
— 0100h
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01FFh

Note 1: Address 0000h becomes the
effective Reset vector. Location 00FFh
contains the MOVLW XX internal oscillator
calibration value.

4.2 Program Memory Organization for
the PIC10F222

The PIC10F222 devices have a 10-bit Program
Counter (PC) capable of addressing a 1024 x 12
program memory space.

Only the first 512 x 12 (0000h-01FFh) for the Mem-
High are physically implemented (see Figure 4-2).
Accessing a location above these boundaries will
cause a wrap-around within the first 512 x 12 space
(PIC10F222). The effective Reset vector is at 0000h,
(see Figure 4-2). Location 01FFh (PIC10F222) con-
tains the internal clock oscillator calibration value.
This value should never be overwritten.

FIGURE 4-2: PROGRAM MEMORY MAP
AND STACK FOR THE
PIC10F222
PC<8:0> | <9:0>
CALL, RETLW 10
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Note 1: Address 0000h becomes the effective
Reset vector. Location 01FFh contains the
MOVLW XX internal oscillator calibration
value.
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PIC10F220/222

REGISTER 4-1: STATUS REGISTER (ADDRESS: 03h)

R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
GPWUF — — | T | PD | z DC C
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 7 GPWUF: GPIO Reset bit

1 = Reset due to wake-up from Sleep on pin change
0 = After power-up or other Reset

bit 6 Reserved: Do not use. Use of this bit may affect upward compatibility with future products.
bit 5 Reserved: Do not use. Use of this bit may affect upward compatibility with future products.
bit 4 TO: Time-out bit

1 = After power-up, CLRWDT instruction or SLEEP instruction
0 = AWDT time-out occurred

bit 3 PD: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

bit 2 Z: Zero bit

1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1 DC: Digit carry/borrow bit (for ADDWF and SUBWF instructions)
ADDWE:
1 = A carry to the 4th low-order bit of the result occurred
0 = A carry to the 4th low-order bit of the result did not occur
SUBWE:
1 = A borrow from the 4th low-order bit of the result did not occur
0 = A borrow from the 4th low-order bit of the result occurred

bit 0 C: Carry/borrow bit (for ADDWF, SUBWF and RRF, RLF instructions)
ADDWE: SUBWE : RRF Or RLE:
1 = A carry occurred 1 = A borrow did not occur Load bit with LSb or MSb, respectively

0 = A carry did not occur 0 = A borrow occurred

DS40001270F-page 16 © 2005-2013 Microchip Technology Inc.
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4.7 Program Counter

As a program instruction is executed, the Program
Counter (PC) will contain the address of the next
program instruction to be executed. The PC value is
increased by one every instruction cycle, unless an
instruction changes the PC.

For a GOTO instruction, bits 8:0 of the PC are provided
by the GOTO instruction word. The PC Latch (PCL) is
mapped to PC<7:0>.

For a cALL instruction or any instruction where the PCL
is the destination, bits 7:0 of the PC again are provided
by the instruction word. However, PC<8> does not
come from the instruction word, but is always cleared
(Figure 4-5).

Instructions where the PCL is the destination or Modify
PCL instructions, include MOVWF PC, ADDWF PC and
BSF PC, 5.

Note: Because PC<8> is cleared in the CALL
instruction or any Modify PCL instruction,
all subroutine calls or computed jumps are
limited to the first 256 locations of any
program memory page (512 words long).

FIGURE 4-5: LOADING OF PC

BRANCH INSTRUCTIONS

GOTO Instruction
87 0

PC[ | PCL |
A

[ Instruction Word |

CALL or Modify PCL Instruction

87 0
PC| ] PCL |

| Instruction Word |
Reset to ‘0’

4.7.1 EFFECTS OF RESET

The PC is set upon a Reset, which means that the PC
addresses the last location in program memory (i.e.,
the oscillator calibration instruction). After executing
MoOvVLW XX, the PC will roll over to location 0000h and
begin executing user code.

4.8 Stack

The PIC10F220 device has a 2-deep, 8-bit wide
hardware PUSH/POP stack.

The PIC10F222 device has a 2-deep, 9-bit wide
hardware PUSH/POP stack.

A CALL instruction will PUSH the current value of stack
1 into stack 2 and then PUSH the current PC value,
incremented by one, into stack level 1. If more than two
sequential CALL's are executed, only the most recent
two return addresses are stored.

A RETLW instruction will POP the contents of stack level
1 into the PC and then copy stack level 2 contents into
level 1. If more than two sequential RETLW's are exe-
cuted, the stack will be filled with the address
previously stored in level 2.

Note 1: The W register will be loaded with the lit-
eral value specified in the instruction. This
is particularly useful for the implementa-
tion of data look-up tables within the
program memory.

2: There are no Status bits to indicate stack
overflows or stack underflow conditions.

3: There are no instructions mnemonics
called PUSH or POP. These are actions
that occur from the execution of the CALL

and RETLW instructions.

© 2005-2013 Microchip Technology Inc.
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TABLE 5-3: SUMMARY OF PORT REGISTERS
Value on
. . . . . . . . Value on
Address Name Bit 7 Bit 6 Bit 5 Bit4 | Bit3 | Bit2 | Bit1| Bit0| Power-On
All Other Resets
Reset

N/A TRISGPIO — — — — I/O Control Registers ---- 1111 ---- 1111
N/A OPTION GPWU | GPPU | TOCS | TOSE | PSA | PS2 | PS1| PSO | 1111 1111 1111 1111
03h STATUS GPWUF | — — TO0 | PD z DC | C | 0001 1xxx | q00q quuu(®
06h GPIO — — — — GP3 | GP2 | GP1| GPO | ---- xxxx -——- uuuu
Legend: Shaded cells not used by PORT registers, read as ‘0’, — = unimplemented, read as ‘0’, x = unknown, u = unchanged,

g = depends on condition.
Note 1:

5.4 /O Programming Considerations

5.4.1 BIDIRECTIONAL I/O PORTS

Some instructions operate internally as read followed
by write operations. The BCF and BSF instructions, for
example, read the entire port into the CPU, execute the
bit operation and re-write the result. Caution must be
used when these instructions are applied to a port
where one or more pins are used as input/outputs. For
example, a BSF operation on bit 2 of GPIO will cause
all eight bits of GPIO to be read into the CPU, bit 2 to
be set and the GPIO value to be written to the output
latches. If another bit of GPIO is used as a bidirectional
I/O pin (say bit 0) and it is defined as an input at this
time, the input signal present on the pin itself would be
read into the CPU and rewritten to the data latch of this
particular pin, overwriting the previous content. As long
as the pin stays in the Input mode, no problem occurs.
However, if bit 0 is switched into Output mode later on,
the content of the data latch may now be unknown.

Example 5-1 shows the effect of two sequential
Read-Modify-Write instructions (e.g., BCF, BSF, etc.)
on an I/O port.

A pin actively outputting a high or a low should not be
driven from external devices at the same time in order
to change the level on this pin (“wired-or”, “wired-and”).
The resulting high output currents may damage the

chip.

If Reset was due to wake-up on pin change, then bit 7 = 1. All other Resets will cause bit 7 = 0.

EXAMPLE 5-1: 1/0 PORT READ-MODIFY-
WRITE INSTRUCTIONS
;Initial GPIO Settings
;GPIO<3:2> Inputs
;GPIO<1:0> Outputs
; GPIO latch GPIO pins
BCF GPIO, 1 ;---- pp0l --—- ppll
BCF GPIO, O ;---- pplO --—- ppll
MOVLW 007h;
TRIS  GPIO ;———-- ppl0 ---- ppll
Note: The user may have expected the pin values to
be ---- pp00. The second BCF caused GP1
to be latched as the pin value (High).
54.2 SUCCESSIVE OPERATIONS ON I/O

PORTS

The actual write to an I/O port happens at the end of an
instruction cycle, whereas for reading, the data must be
valid at the beginning of the instruction cycle (Figure 5-5).
Therefore, care must be exercised if a write followed by
a read operation is carried out on the same /O port. The
sequence of instructions should allow the pin voltage to
stabilize (load dependent) before the next instruction
causes that file to be read into the CPU. Otherwise, the
previous state of that pin may be read into the CPU rather
than the new state. When in doubit, it is better to separate
these instructions with a NOP or another instruction not
accessing this 1/0 port.

FIGURE 5-5: SUCCESSIVE 1/0 OPERATION
Q1] Q2| Q3| Q4' Q1| Q2| Q3| Q4' Q1] Q2| Q3| Q4 Q1| Q2| Q3| Q4"
oo PC X PC + 1 f_ PC+2 X PC+3 + This example shows a write to GPIO followed
'”Slt:r”td":’ré ! : o ! ' by aread from GPIO.
eehed | vovwr crIO \ MOVF GPIO,W 1+ . NOP . NOP ' Data setup time = (0.25 Tcy — TPD)
GP<2:0> | . - . . where: TcY = instruction cycle
. . ] L ] . ) TPD = propagation delay
: : mgepr:nhere : :E:rﬁglg]d here: ' Therefore, at higher clock frequencies, a
. ! —_— . write followed by a read may be problematic.
Instruction , , , \ , .
Executed ! ' MOVWF GPIO ! MOVF GPIO,W | NOP :
, . (Write to GPIO) , (Read GPIO) ,

© 2005-2013 Microchip Technology Inc.
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FIGURE 6-3: TIMERO TIMING: INTERNAL CLOCK/PRESCALE 1:2
(PPC ,Q1/Q2Q3| @4, Q1) Q2| Q3| Q4, Q1 Q2| Q3| Q4 ,Q1| Q2| Q3| Q4 , Q1] Q2| Q3| Q4 , Q1] Q2| Q3 Q4 , Q1| Q2|Q3| Q4 , Q1| Q2|Q3| Q4,
rogram ) | \ ! | | ! !
Counter) { PCc-1 X PC X PCc+1 X PC+2 ¥ PC+3 Y PC+4 PC+5 Y PC+6 )
E‘:ttgﬁdion : IMOVWE TMRO MOVE TMRO,W MOVEF TMRO,W 'MOVE TMRO,W MOVF TMRO,W MOVE TMRO,W ' :
Timero (10 X . TO+1 h .__NTO . . > I NTO+1 l
Instruction : : : f : * : f : * : f : f :
Executed ! ' Write TMRO ' Read TMRO ' Read TMRO ' Read TMRO ' Read TMRO ' Read TMRO '
executed reads NTO reads NTO reads NTO reads NTO + 1 reads NTO + 2
TABLE 6-1: REGISTERS ASSOCIATED WITH TIMERO
Value on Value on
Address Name Bit 7 Bit 6 Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Power-On All Other
Reset Resets
01h TMRO Timer0 — 8-Bit Real-Time Clock/Counter XXxXX XXXX | uuuu uuuu
N/A OPTION GPWU | GPPU | Tocs | Tose | Psa | ps2 [ pst | Pso [ 1111 1111 1111 1111
N/A TRISGPIOM = = — — | I/O Control Register ———- 1111 | ==—= 1111
Legend: Shaded cells not used by Timer0, — = unimplemented, x = unknown, u = unchanged.
Note 1: The TRIS of the TOCKI pin is overridden when TOCS = 1
6.1 Using Timer0 With An External 6.1.1 EXTERNAL CLOCK

Clock

When an external clock input is used for Timer0, it must
meet certain requirements. The external clock require-
ment is due to internal phase clock (Tosc) synchroniza-
tion. Also, there is a delay in the actual incrementing of
TimerO0 after synchronization.

SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of TOCKI with the internal phase clocks is accom-
plished by sampling the prescaler output on the Q2 and
Q4 cycles of the internal phase clocks (Figure 6-4).
Therefore, it is necessary for TOCKI to be high for at
least 2Tosc (and a small RC delay of 2TtOH) and low
for at least 2Tosc (and a small RC delay of 2TtOH).
Refer to the electrical specification of the desired
device.

When a prescaler is used, the external clock input is
divided by the asynchronous ripple counter-type
prescaler, so that the prescaler output is symmetrical.
For the external clock to meet the sampling require-
ment, the ripple counter must be taken into account.
Therefore, it is necessary for TOCKI to have a period of
at least 4Tosc (and a small RC delay of 4TtOH) divided
by the prescaler value. The only requirement on TOCKI
high and low time is that they do not violate the
minimum pulse width requirement of TtOH. Refer to
parameters 40, 41 and 42 in the electrical specification
of the desired device.

DS40001270F-page 26
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7.0 ANALOG-TO-DIGITAL (A/D)

CONVERTER

The A/D converter allows conversion of an analog
signal into an 8-bit digital signal.

71

The A/D Converter has a single clock source setting,
INTOSC/4. The A/D Converter requires 13 TAD periods
to complete a conversion. The divisor values do not
affect the number of TAD periods required to perform a
conversion. The divisor values determine the length of
the TAD period.

Clock Divisors

Note: Due to the fixed clock divisor, a conversion
will complete in 13 CPU instruction cycles.
7.2 Voltage Reference

Due to the nature of the design, there is no external
voltage reference allowed for the A/D Converter.
The A/D Converter reference voltage will always be
VDD.

7.3

The ANS<1:0> bits are used to configure pins for ana-
log input. Upon any Reset ANS<1:0> defaults to 11.
This configures pins ANO and AN1 as analog inputs.
Pins configured as analog inputs are not available for
digital output. Users should not change the ANS bits
while a conversion is in process. ANS bits are active
regardless of the condition of ADON.

Analog Mode Selection

7.4

The CHS bits are used to select the analog channel to
be sampled by the A/D Converter. The CHS bits
should not be changed during a conversion. To
acquire an analog signal, the CHS selection must
match one of the pin(s) selected by the ANS bits. The
Internal Absolute Voltage Reference can be selected
regardless of the condition of the ANS bits. All channel
selection information will be lost when the device
enters Sleep.

A/D Converter Channel Selection

Note: The A/D Converter module consumes
power when the ADON bit is set even
when no channels are selected as analog
inputs. For low-power applications, it is
recommended that the ADON bit be
cleared when the A/D Converter is not in
use.

7.5 The GO/DONE bit

The GO/DONE bit is used to determine the status of a
conversion, to start a conversion and to manually halt a
conversion in process. Setting the GO/DONE bit starts
a conversion. When the conversion is complete, the A/
D Converter module clears the GO/DONE bit. A con-
version can be terminated by manually clearing the
GO/DONE bit while a conversion is in process. Manual
termination of a conversion may result in a partially
converted result in ADRES.

The GO/DONE bit is cleared when the device enters
Sleep, stopping the current conversion. The A/D Con-
verter does not have a dedicated oscillator, it runs off of
the system clock.

The GO/DONE bit cannot be set when ADON is clear.

7.6

This A/D Converter does not have a dedicated A/D
Converter clock and therefore no conversion in Sleep
is possible. If a conversion is underway and a Sleep
command is executed, the GO/DONE and ADON bit
will be cleared. This will stop any conversion in process
and power-down the A/D Converter module to con-
serve power. Due to the nature of the conversion pro-
cess, the ADRES may contain a partial conversion. At
least 1 bit must have been converted prior to Sleep to
have partial conversion data in ADRES. The CHS bits
are reset to their default condition and CHS<1:0>=11.

Sleep

For accurate conversions, TAD must meet the following:

* 500 ns < TAD < 50 pus
» TAD = 1/(Fosc/divisor)

TABLE 7-1: EFFECTS OF SLEEP AND WAKE ON ADCONO

ANS1 ANSO CHS1 CHS0 GO/DONE ADON
Prior to Sleep x X x X 0 0
Prior to Sleep x x x x 1 1
Entering Sleep | Unchanged Unchanged 0 0
Wake 1 1 1 1 0 0

© 2005-2013 Microchip Technology Inc.
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REGISTER 7-2:  ADRES: ANALOG CONVERSION RESULT REGISTER

R-X R-X R-X R-X R-X R-X R-X R-X
ADRES7 ADRES6 ADRES5 ADRES4 ADRES3 ADRES2 ADRES1 ADRESO
bit 7 bit 0

Legend:

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

-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-0 ADRES<7:0>

© 2005-2013 Microchip Technology Inc. DS40001270F-page 31
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8.9.2 WAKE-UP FROM SLEEP

The device can wake-up from Sleep through one of the
following events:

1. An external Reset input on GP3/MCLR/VPP pin,
when configured as MCLR.

2. A Watchdog Timer Time-out Reset (if WDT was
enabled).

3. A change on input pin GPO, GP1 or GP3 when
wake-up on change is enabled.

These events cause a device Reset. The TO, PD
GPWUF bits can be used to determine the cause of a
device Reset. The TO bit is cleared if a WDT time-out
occurred (and caused wake-up). The PD bit, which is
set on power-up, is cleared when SLEEP is invoked.
The GPWUF bit indicates a change in state while in
Sleep at pins GP0, GP1 or GP3 (since the last file or bit
operation on GP port).

Caution: Right before entering Sleep, read the
input pins. When in Sleep, wake up
occurs when the values at the pins
change from the state they were in at the
last reading. If a wake-up on change
occurs and the pins are not read before
re-entering Sleep, a wake-up will occur
immediately even if no pins change
while in Sleep mode.

Note: The WDT is cleared when the device
wakes from Sleep, regardless of the wake-
up source.

8.10 Program Verification/Code
Protection

If the Code Protection bit has not been programmed,
the on-chip program memory can be read out for
verification purposes.

The first 64 locations and the last location (Reset
Vector) can be read, regardless of the code protection
bit setting.

8.11 ID Locations

Four memory locations are designated as ID locations
where the user can store checksum or other code
identification numbers. These locations are not
accessible during normal execution, but are readable
and writable during program/verify.

Use only the lower 4 bits of the ID locations and always
program the upper 8 bits as ‘1’s.

8.12 In-Circuit Serial Programming™

The PIC10F220/222 microcontrollers can be serially
programmed while in the end application circuit. This is
simply done with two lines for clock and data, and three
other lines for power, ground and the programming
voltage. This allows customers to manufacture boards
with unprogrammed devices and then program the
microcontroller just before shipping the product. This
also allows the most recent firmware, or a custom
firmware, to be programmed.

The devices are placed into a Program/Verify mode by
holding the GP1 and GPO pins low while raising the
MCLR (VPP) pin from VIL to VIHH (see programming
specification). GP1 becomes the programming clock
and GPO becomes the programming data. Both GP1
and GPO are Schmitt Trigger inputs in this mode.

After Reset, a 6-bit command is then supplied to the
device. Depending on the command, 16 bits of program
data are then supplied to or from the device, depending
if the command was a Load or a Read. For complete
details of serial programming, please refer to the
PIC10F220/222 Programming Specifications.

A typical In-Circuit Serial Programming connection is
shown in Figure 8-10.

FIGURE 8-10: TYPICAL IN-CIRCUIT
SERIAL
PROGRAMMING™
CONNECTION
To Normal

External Connections
Connector PIC10F22X
Signals ' J
sV VDD
ov : Vss
Vep . MCLR/VPP
oLK[— T GP1
Data I/O : GPO
VDD
' To Normal
. Connections

© 2005-2013 Microchip Technology Inc.
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TABLE 9-2: INSTRUCTION SET SUMMARY

Mnemonic, L 12-Bit Opcode Status
Description Cycles Notes
Operands MSb LSb | Affected
ADDWF f, d Add W and f 1 0001 11df ffff| C,DC,Z | 1,2,4
ANDWF f, d AND W with f 1 0001 01df ffff z 2,4
CLRF f Clear f 1 0000 O011f ffff Z 4
CLRW - Clear W 1 0000 0100 0000 Z
COMF f, d Complement f 1 0010 O01df ffff Z
DECF f, d Decrement f 1 0000 11df ffff Z 2,4
DECFSZ f.d |Decrement f, Skip if 0 1@ | 0010 11df ffff| None 2,4
INCF f, d Increment f 1 0010 10df ffff VA 2,4
INCFSZ f,d |Incrementf, Skip if 0 1@ | 0011 11df ffff| None 2,4
IORWF f, d Inclusive OR W with f 1 0001 00df ffff Z 2,4
MOVF f, d Move f 1 0010 00df £ffff z 24
MOVWF f Move W to f 1 0000 O001f ffff None 1,4
NOP - No Operation 1 0000 0000 0000 None
RLF f,d Rotate left f through Carry 1 0011 01df ffff C 2,4
RRF f,d Rotate right f through Carry 1 0011 00df ffff Cc 24
SUBWF f, d Subtract W from f 1 0000 10df ffff| C,DC,Z | 1,2,4
SWAPF f, d Swap f 1 0011 10df ffff None 2,4
XORWF f, d Exclusive OR W with f 1 0001 10df ffff Z 2,4
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b Bit Clear f 1 0100 bbbf ffff None 2,4
BSF f,b Bit Set f 1 0101 bbbf ffff None 2,4
BTFSC f,b |Bit Testf, Skip if Clear 1@ | 0110 bbbt ffff| None
BTFSS f,b |Bit Testf, Skip if Set 1@ | 0111 bbbf ffff| None
LITERAL AND CONTROL OPERATIONS
ANDLW k AND literal with W 1 1110 kkkk kkkk z
CALL k Call subroutine 2 1001 kkkk kkkk| None 1
CLRWDT k Clear Watchdog Timer 1 0000 0000 0100 | TO,PD
GOTO k Unconditional branch 2 101k kkkk kkkk | None
IORLW k Inclusive OR Literal with W 1 1101 kkkk kkkk 4
MOVLW k Move Literal to W 1 1100 kkkk kkkk None
OPTION - Load OPTION register 1 0000 0000 0010 None
RETLW k Return, place Literal in W 2 1000 kkkk kkkk | None
SLEEP - Go into standby mode 1 0000 0000 0011 | TO,PD
TRIS f Load TRIS register 1 0000 0000 Offf| None 3
XORLW k Exclusive OR Literal to W 1 1111 kkkk kkkk Z

Note 1: The 9th bit of the program counter will be forced to a ‘0’ by any instruction that writes to the PC except for

GOTO. See Section 4.7 “Program Counter”.

2: When an I/O register is modified as a function of itself (e.g., MOVF PORTB, 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.

3: The instruction TRIS £, where f =6 causes the contents of the W register to be written to the tri-state
latches of PORTB. A ‘1’ forces the pin to a high-impedance state and disables the output buffers.

4: |If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be
cleared (if assigned to TMRO).
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BTFSS Bit Test f, Skip if Set

Syntax: [label]l BTFSS fb

Operands: 0<f<31
0<b<7

Operation: skip if (f<b>) =1

Status Affected: None

Description: If bit ‘b’ in register ‘f’ is ‘1°, then the
next instruction is skipped.
If bit ‘b’ is ‘1’, then the next instruc-
tion fetched during the current
instruction execution, is discarded
and a NOP is executed instead,
making this a two-cycle instruction.

CALL Subroutine Call

Syntax: [label] CALL k

Operands: 0<k<255

Operation: (PC) + 1— Top of Stack;
k - PC<7:0>;
(Status<6:5>) - PC<10:9>;
0 —» PC<8>

Status Affected: None

Description: Subroutine call. First, return
address (PC + 1) is pushed onto
the stack. The eight-bit immediate
address is loaded into PC bits
<7:0>. The upper bits PC<10:9>
are loaded from STATUS<6:5>,
PC<8> is cleared. CALL is a two-
cycle instruction.

CLRF Clear f

Syntax: [label] CLRF f

Operands: 0<f<31

Operation: 00h — (f);
1527

Status Affected: Z

Description: The contents of register ‘f’ are

cleared and the Z bit is set.

CLRW Clear W

Syntax: [ label] CLRW

Operands: None

Operation: 00h — (W);
1527

Status Affected: Z

Description: The W register is cleared. Zero bit
(2) is set.

CLRWDT Clear Watchdog Timer

Syntax: [label] CLRWDT k

Operands: None

Operation: 00h —» WDT;
0 — WDT prescaler (if assigned);
1-T0;
1—>PD

Status Affected: TO, PD

Description: The CLRWDT instruction resets the
WDT. It also resets the prescaler, if
the prescaler is assigned to the
WDT and not Timer0. Status bits
TO and PD are set.

COMF Complement f

Syntax: [label] COMF f.d

Operands: 0<f<31
d e [0,1]

Operation: (f) - (dest)

Status Affected: Z

Description: The contents of register ‘f’ are

complemented. 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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IORWF Inclusive OR W with f

Syntax: [label] IORWF f,d

Operands: 0<f<31
d e [0,1]

Operation: (W).OR. (f) - (dest)

Status Affected: Z

Description: Inclusive OR the W register with
register ‘f. If ‘d’ is ‘0’, the result is
placed in the W register. If ‘d’is ‘1,
the result is placed back in register
‘.

MOVF Move f

Syntax: [ label] MOVF fd

Operands: 0<f<31
d e [0,1]

Operation: (f) > (dest)

Status Affected: Z

Description: The contents of register ‘f’ are
moved to destination ‘d’. If ‘d’ is ‘0’,
destination is the W register. If ‘d’
is ‘1’, the destination is file register
‘f.'d’ = 1 is useful as a test of a file
register, since status flag Z is
affected.

MOVLW Move Literal to W

Syntax: [ label] MOVLW k

Operands: 0<k<255

Operation: k — (W)

Status Affected: None

Description: The eight-bit literal ‘K’ is loaded

into the W register. The “don’t
cares” will assembled as ‘0’s.

MOVWF Move W to f

Syntax: [label] MOVWF f

Operands: 0<f<3

Operation: (W) > (f)

Status Affected: None

Description: Move data from the W register to
register f.

NOP No Operation

Syntax: [label] NOP

Operands: None

Operation: No operation

Status Affected: None

Description: No operation.

OPTION Load OPTION Register

Syntax: [label] OPTION

Operands: None

Operation: (W) —» OPTION

Status Affected: None

Description: The content of the W register is

loaded into the OPTION register.
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RETLW Return with Literal in W

Syntax: [label] RETLW Kk

Operands: 0<k<255

Operation: k — (W);
TOS - PC

Status Affected: None

Description: The W register is loaded with the
eight-bit literal ‘k’. The program
counter is loaded from the top of
the stack (the return address). This
is a two-cycle instruction.

RLF Rotate Left f through Carry

Syntax: [ label ] RLF fd

Operands: 0<f<31
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.
-

RRF Rotate Right f through Carry

Syntax: [label] RRF fd

Operands: 0<f<31
d € [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’.

Lo _rasert

SLEEP Enter SLEEP Mode

Syntax: [label] ~SLEEP

Operands: None

Operation: 00h — WDT;
0 — WDT prescaler;
1 T0;
0—>PD

Status Affected: TO, PD, RBWUF

Description: Time-out Status bit (TO) is set. The
Power-down Status bit (PD) is
cleared.
RBWUF is unaffected.
The WDT and its prescaler are
cleared.
The processor is put into Sleep
mode with the oscillator stopped.
See section on Sleep for more
details.

SUBWF Subtract W from f

Syntax: [label] SUBWF fd

Operands: 0<f<31
d € [0,1]

Operation: (f) = (W) — (dest)

Status Affected: C, DC, Z

Description: Subtract (2's complement method)
the 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’.

SWAPF Swap Nibbles in f

Syntax: [label] SWAPF f,d

Operands: 0<f<3
d e [0,1]

Operation: (f<3:0>) — (dest<7:4>);
(f<7:4>) — (dest<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 W
register. If ‘d’ is ‘1’, the result is
placed in register ‘f’.
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10.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings(?)

Ambient temperature UNAEr DIAS.............ooocuiiiiiiiiiiie e et ae e ereee s -40°C to +125°C
SEOrage tEMPEIATUIE ... ..ottt ab e et et se e et -65°C to +150°C
Voltage on VDD With FESPECE 10 VSS .....eeiiiiiiiiie et e e e et e e e s et ee e e e sannes 0to +6.5V
Voltage on MCLR With T€SPECE 10 VSS........c.vueeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s s en s e 0to +13.5V
Voltage on all other pins with reSpect t0 VSS .......eiiiiiie s -0.3V to (VDD + 0.3V)
Total power dissipation(1) ..................................................................................................................................... 800 mW
MaX. CUITENE OUL OF VSS PN ..ottt e et e e e e et e e e e et bt e ee e e e eaasseeeeeesasbanaeessanbeeeeennnsreneas 80 mA
MaX. CUITENT INTO VDD PN ...ttt ettt et e oo a e e o bt e e ettt e e sae e e et b e e e nabe e e s beeanbeeenee 80 mA
Input clamp current, K (V1 <10 OF VI > VDD) ....cioiieieiieieicieeieeetee sttt ettt tsee st s sttt e b es et s et st sess s esasensees +20 mA
Output clamp current, IOK (VO < 0 OF VO > VDD) ....c.ooviuiieiieiieiiieieiet ettt sttt et ese st ss s s saeseseesasseseesessesesnns +20 mA
Max. output current SUNK by @ny 1/O PN ......ooi et e et st e e e e 25 mA
Max. output current sourced by any 1/O Pin .......cooiiiiii e 25 mA
Max. output current SoUrced by 1/O POIT .......cco i e ettt e e e e et eeenneeeennneeeanes 75 mA
Max. output current SUNK DY 1/Q POTt ...ttt e e st e e e e e aae 75 mA

Note 1: Power dissipation is calculated as follows: PDIS = VDD x {IDD — X I0H} + X {(VDD — VOH) x IOH} .. + X (VOL X
loL)

TNOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above
those indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions
for extended periods may affect device reliability.
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TABLE 10-1: PULL-UP RESISTOR RANGES

VDD (Volts) | Temperature (°C) | Min Typ Max Units

GPO0/GP1

2.0 -40 73K 105K 186K Q
25 73K 113K 187K Q
85 82K 123K 190K Q
125 86K 132k 190K Q

5.5 -40 15K 21K 33K Q
25 15K 22K 34K Q
85 19K 26k 35K Q
125 23K 29K 35K Q

GP3

2.0 -40 63K 81K 96K Q
25 77K 93K 116K Q
85 82K 96k 116K Q
125 86K 100K 119K Q

5.5 -40 16K 20k 22K Q
25 16K 21K 23K Q
85 24K 25k 28K Q
125 26K 27K 29K Q
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10.4 Timing Parameter Symbology and Load Conditions

The timing parameter symbols have been created following one of the following formats:

1. TppS2ppS
2. TppS
T
F  Frequency T Time
Lowercase subscripts (pp) and their meanings:
PP L
2 to mc MCLR
ck CLKOUT osc Oscillator
cy Cycle time os 0OScC1
drt Device Reset Timer t0 TOCKI
io 1/O port wdt Watchdog Timer
Uppercase letters and their meanings:
S
F Fall P Period
High R Rise
| Invalid (high-impedance) \Y, Valid
L Low 4 High-impedance
FIGURE 10-2: LOAD CONDITIONS
le Legend:
pin ; CL CL = 50 pF for all pins
Vss

TABLE 10-2: CALIBRATED INTERNAL RC FREQUENCIES - PIC10F220/222

Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40°C < TA < +85°C (industrial),

AC CHARACTERISTICS -40°C < TA £ +125°C (extended)
Operating Voltage VDD range is described in

Section 10.1 “DC Characteristics: PIC10F220/222 (Industrial)”.

Param .. Freq. . . ..
No. Sym Characteristic Tolerance Min | Typt | Max | Units Conditions
F10 Fosc Internal Calibrated +1% 3.96 | 4.00 | 4.04 | MHz |VDD=3.5V @ 25°C
INTOSC 1.2,3 +2% |3.92| 4.00 | 4.08 | MHz |2.5V <VDD < 5.5V
Frequency'™ © 0°C < TA < +85°C (industrial)

5% 3.80 | 4.00 | 420 | MHz |2.0V <VDD<5.5V
-40°C < TA < +85°C (industrial)
-40°C < TA < +125°C (extended)

1 Datain the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.

Note 1: To ensure these oscillator frequency tolerances, VDD and Vss must be capacitively decoupled as close to
the device as possible. 0.1 uF and 0.01 puF values in parallel are recommended.

2: Under stable VDD conditions.
3: Frequency values in this table are doubled when the 8 MHz INTOSC option is selected.
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FIGURE 11-12: TTL INPUT THRESHOLD VIN vs. VDD
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FIGURE 11-13: SCHMITT TRIGGER INPUT THRESHOLD VIN vs. VDD
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NOTES:
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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. _|)§ Q(% XXX
Device Temperature Package Pattern
Range
Device: PIC10F220
PIC10F222
PIC10F220T (Tape & Reel)
PIC10F222T (Tape & Reel)
Temperature | = -40°Cto +85°C (Industrial)
Range: E = -40°Cto +125°C (Extended)
Package: P = 300 mil PDIP (Pb-free)
oT = SOT-23, 6-LD (Pb-free)
MC = DFN, 8-LD 2x3 (Pb-free)
Pattern: Special Requirements

Examples:

a) PIC10F220-1/P = Industrial temp., PDIP
package (Pb-free)

b)  PIC10F222T-E/OT = Extended temp., SOT-23
package (Pb-free), Tape and Reel

c) PIC10F222-E/MC = Extended temp., DFN
package (Pb-free)
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