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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC10F220/222
3.0 ARCHITECTURAL OVERVIEW 
The high performance of the PIC10F220/222 devices
can be attributed to a number of architectural features
commonly found in RISC microprocessors. To begin
with, the PIC10F220/222 devices use a Harvard archi-
tecture in which program and data are accessed on
separate buses. This improves bandwidth over tradi-
tional von Neumann architectures where program and
data are fetched on the same bus. Separating program
and data memory further allows instructions to be sized
differently than the 8-bit wide data word. Instruction
opcodes are 12 bits wide, making it possible to have all
single-word instructions. A 12-bit wide program mem-
ory access bus fetches a 12-bit instruction in a single
cycle. A two-stage pipeline overlaps fetch and execu-
tion of instructions. Consequently, all instructions (33)
execute in a single cycle (1 s @ 4 MHz or 500 ns @
8 MHz) except for program branches. 

The table below lists program memory (Flash) and data
memory (RAM) for the PIC10F220/222 devices.

The PIC10F220/222 devices can directly or indirectly
address its register files and data memory. All Special
Function Registers (SFR), including the PC, are
mapped in the data memory. The PIC10F220/222
devices have a highly orthogonal (symmetrical) instruc-
tion set that makes it possible to carry out any opera-
tion, on any register, using any addressing mode. This
symmetrical nature and lack of “special optimal situa-
tions” make programming with the PIC10F220/222
devices simple, yet efficient. In addition, the learning
curve is reduced significantly.

The PIC10F220/222 devices contain an 8-bit ALU and
working register. The ALU is a general purpose arith-
metic unit. It performs arithmetic and Boolean functions
between data in the working register and any register
file.

The ALU is 8-bits wide and capable of addition, sub-
traction, shift and logical operations. Unless otherwise
mentioned, arithmetic operations are two’s comple-
ment in nature. In two-operand instructions, one oper-
and is typically the W (working) register. The other
operand is either a file register or an immediate
constant. In single operand instructions, the operand is
either the W register or a file register.

The W register is an 8-bit working register used for ALU
operations. It is not an addressable register.

Depending on the instruction executed, the ALU may
affect the values of the Carry (C), Digit Carry (DC) and
Zero (Z) bits in the STATUS register. The C and DC bits
operate as a borrow and digit borrow out bit, respec-
tively, in subtraction. See the SUBWF and ADDWF
instructions for examples.

A simplified block diagram is shown in Figure 3-1 with
the corresponding device pins described in Table 3-1.

Device
Memory

Program Data 
PIC10F220 256 x 12 16 x 8
PIC10F222 512 x 12 23 x 8
 2005-2013 Microchip Technology Inc. DS40001270F-page 9



PIC10F220/222

FIGURE 3-1: BLOCK DIAGRAM

TABLE 3-1: PINOUT DESCRIPTION

Name Function Input 
Type

Output 
Type Description

GP0/AN0/ICSPDAT GP0 TTL CMOS Bidirectional I/O pin. Can be software programmed for internal weak 
pull-up and wake-up from Sleep on pin change.

AN0 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/T0CKI/FOSC4 GP2 TTL CMOS Bidirectional I/O pin
T0CKI ST — Clock input to TMR0
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 I/O pins
Legend: I = Input, O = Output, I/O = Input/Output, P = Power, — = Not used, TTL = TTL input,

ST = Schmitt Trigger input, AN = Analog Input

Flash

Program
Memory

9-10 Data Bus 8

12Program
Bus

Instruction Reg

Program Counter

RAM

File
Registers

Direct Addr 5

RAM Addr 9

Addr MUX

Indirect
Addr

FSR Reg

STATUS Reg

MUX

ALU

W Reg

Device Reset 

Power-on
Reset

Watchdog
Timer

Instruction
Decode &

Control

Timing
Generation

MCLR
VDD, VSS

Timer0

GPIO

8

8

GP3/MCLR/VPP
GP2/T0CKI/FOSC4
GP1/AN1/ICSPCLK
GP0/AN0/ICSPDAT

5-7

3

STACK1
STACK2

    23 or 16 

Internal RC 
Clock

512 x 12 or

bytes

Timer

256 x 12

ADC

AN1

AN0

Absolute 
Voltage 
Reference
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NOTES:
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PIC10F220/222

4.5 OPTION Register
The OPTION register is a 8-bit wide, write-only register,
which contains various control bits to configure the
Timer0/WDT prescaler and Timer0.

The OPTION register is not memory mapped and is
therefore only addressable by executing the OPTION
instruction, the contents of the W register will be trans-
ferred to the OPTION register. A Reset sets the
OPTION<7:0> bits.

Note: If TRIS bit is set to ‘0’, the wake-up on
change and pull-up functions are disabled
for that pin (i.e., note that TRIS overrides
Option control of GPPU and GPWU).

Note: If the T0CS bit is set to ‘1’, it will override
the TRIS function on the T0CKI pin.

REGISTER 4-2: OPTION REGISTER

W-1 W-1 W-1 W-1 W-1 W-1 W-1 W-1

GPWU GPPU T0CS T0SE PSA PS2 PS1 PS0
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 GPWU: Enable Wake-up On Pin Change bit (GP0, GP1, GP3)
1 = Disabled
0 = Enabled

bit 6 GPPU: Enable Weak Pull-ups bit (GP0, GP1, GP3)
1 = Disabled
0 = Enabled

bit 5 T0CS: Timer0 Clock Source Select bit
1 = Transition on T0CKI pin (overrides TRIS on the T0CKI pin)
0 = Transition on internal instruction cycle clock, FOSC/4

bit 4 T0SE: Timer0 Source Edge Select bit
1 = Increment on high-to-low transition on the T0CKI pin
0 = Increment on low-to-high transition on the T0CKI pin

bit 3 PSA: Prescaler Assignment bit
1 = Prescaler assigned to the WDT
0 = Prescaler assigned to Timer0

bit 2-0 PS<2:0>: Prescaler Rate Select bits

000
001
010
011
100
101
110
111

1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128
1 : 256

1 : 1
1 : 2
1 : 4
1 : 8
1 : 16
1 : 32
1 : 64
1 : 128

Bit Value Timer0 Rate WDT Rate
 2005-2013 Microchip Technology Inc. DS40001270F-page 17



PIC10F220/222

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.

FIGURE 4-5: LOADING OF PC
BRANCH INSTRUCTIONS

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
MOVLW 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: 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).

PC
8 7 0

PCL

Instruction Word

GOTO Instruction

CALL or Modify PCL Instruction

PC
8 7 0

PCL

Instruction Word
Reset to ‘0’

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. DS40001270F-page 19



PIC10F220/222
5.0 I/O PORT
As with any other register, the I/O register(s) can be
written and read under program control. However, read
instructions (e.g., MOVF GPIO, W) always read the I/O
pins independent of the pin’s Input/Output modes. On
Reset, all I/O ports are defined as input (inputs are at
high-impedance) since the I/O control registers are all
set. 

5.1 GPIO
GPIO is an 8-bit I/O register. Only the low-order 4 bits
are used (GP<3:0>). Bits 7 through 4 are unimple-
mented and read as ‘0’s. Please note that GP3 is an
input only pin. Pins GP0, GP1 and GP3 can be config-
ured with weak pull-ups and also for wake-up on
change. The wake-up on change and weak pull-up
functions are not individually pin selectable. If GP3/
MCLR is configured as MCLR, a weak pull-up can be
enabled via the Configuration Word. Configuring GP3
as MCLR disables the wake-up on change function for
this pin.

5.2 TRIS Registers
The Output Driver Control register is loaded with the
contents of the W register by executing the TRIS f
instruction. A ‘1’ from a TRIS register bit puts the corre-
sponding output driver in a High-Impedance mode. A
‘0’ puts the contents of the output data latch on the
selected pins, enabling the output buffer. The excep-
tions are GP3, which is input only, and the GP2/T0CKI/
FOSC4 pin, which may be controlled by various
registers. See Table 5-1. 

The TRIS registers are “write-only” and are set (output
drivers disabled) upon Reset.

5.3 I/O Interfacing
The equivalent circuit for an I/O port pin is shown in
Figure 5-1. All port pins, except GP3, which is input
only, may be used for both input and output operations.
For input operations, these ports are non-latching. Any
input must be present until read by an input instruction
(e.g., MOVF GPIO, W). The outputs are latched and
remain unchanged until the output latch is rewritten. To
use a port pin as output, the corresponding direction
control bit in TRIS must be cleared (= 0). For use as an
input, the corresponding TRIS bit must be set. Any I/O
pin (except GP3) can be programmed individually as
input or output.

FIGURE 5-1: EQUIVALENT CIRCUIT 
FOR A SINGLE I/O PIN

TABLE 5-1: ORDER OF PRECEDENCE FOR PIN FUNCTIONS

TABLE 5-2: REQUIREMENTS TO MAKE PINS AVAILABLE IN DIGITAL MODE

Note: A read of the ports reads the pins, not the
output data latches. That is, if an output
driver on a pin is enabled and driven high,
but the external system is holding it low, a
read of the port will indicate that the pin is
low.

Data
Bus

QD

QCK

QD

QCK P

N

WR
Port

TRIS ‘f’

Data

TRIS

RD Port

VSS

VDD

I/O
pin

W
Reg

Latch

Latch

Reset

Note 1: I/O pins have protection diodes to VDD and
VSS.

2: See Table 3-1 for buffer type.

VSS

VDD

(2)

(1)

Priority GP0 GP1 GP2 GP3

1 AN0 AN1 FOSC4 MCLR
2 TRIS GPIO TRIS GPIO T0CKI —
3 — — TRIS GPIO —

Bit GP0 GP1 GP2 GP3

FOSC4 — — 0 —
T0CS — — 0 —
ANS1 — 0 — —
ANS0 0 — — —
MCLRE — — — 0

Legend: — = Condition of bit will have no effect on the setting of the pin to Digital mode.
 2005-2013 Microchip Technology Inc. DS40001270F-page 21



PIC10F220/222

FIGURE 6-3: TIMER0 TIMING: INTERNAL CLOCK/PRESCALE 1:2   

TABLE 6-1: REGISTERS ASSOCIATED WITH TIMER0

6.1 Using Timer0 With An External 
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
Timer0 after synchronization.

6.1.1 EXTERNAL CLOCK 
SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of T0CKI 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 T0CKI to be high for at
least 2TOSC (and a small RC delay of 2Tt0H) and low
for at least 2TOSC (and a small RC delay of 2Tt0H).
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 T0CKI to have a period of
at least 4TOSC (and a small RC delay of 4Tt0H) divided
by the prescaler value. The only requirement on T0CKI
high and low time is that they do not violate the
minimum pulse width requirement of Tt0H. Refer to
parameters 40, 41 and 42 in the electrical specification
of the desired device.

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on

Power-On
Reset

Value on
All Other 
Resets

01h TMR0 Timer0 – 8-Bit Real-Time Clock/Counter xxxx xxxx uuuu uuuu

N/A OPTION GPWU GPPU T0CS T0SE PSA PS2 PS1 PS0 1111 1111 1111 1111

N/A TRISGPIO(1) — — — — I/O Control Register ---- 1111 ---- 1111

Legend: Shaded cells not used by Timer0, – = unimplemented, x = unknown, u = unchanged.
Note 1: The TRIS of the T0CKI pin is overridden when T0CS = 1

PC-1

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 Q1 Q2 Q3 Q4

Instruction
Fetch

Timer0

PC PC + 1 PC + 2 PC + 3 PC + 4 PC + 6

T0 T0 + 1 NT0 NT0 + 1

MOVWF TMR0 MOVF TMR0,W MOVF TMR0,W MOVF TMR0,W MOVF TMR0,W MOVF TMR0,W

Write TMR0
executed

Read TMR0
reads NT0

Read TMR0
reads NT0

Read TMR0
reads NT0

Read TMR0
reads NT0 + 1

Read TMR0
reads NT0 + 2

Instruction
Executed

PC + 5

PC
(Program
Counter)
DS40001270F-page 26  2005-2013 Microchip Technology Inc.



PIC10F220/222

6.2.1 SWITCHING PRESCALER 

ASSIGNMENT
The prescaler assignment is fully under software
control (i.e., it can be changed “on-the-fly” during pro-
gram execution). To avoid an unintended device Reset,
the following instruction sequence (Example 6-1) must
be executed when changing the prescaler assignment
from Timer0 to the WDT.

EXAMPLE 6-1: CHANGING PRESCALER 
(TIMER0 WDT)

To change prescaler from the WDT to the Timer0
module, use the sequence shown in Example 6-2. This
sequence must be used even if the WDT is disabled. A
CLRWDT instruction should be executed before
switching the prescaler. 

EXAMPLE 6-2: CHANGING PRESCALER 
(WDTTIMER0)

FIGURE 6-5: BLOCK DIAGRAM OF THE TIMER0/WDT PRESCALER 

CLRWDT ;Clear WDT

CLRF TMR0 ;Clear TMR0 & Prescaler 

MOVLW ‘00xx1111’b ;These 3 lines (5, 6, 7)

OPTION ;are required only if

;desired

CLRWDT ;PS<2:0> are 000 or 001

MOVLW ‘00xx1xxx’b ;Set Postscaler to

OPTION ;desired WDT rate

CLRWDT ;Clear WDT and 

;prescaler

MOVLW ‘xxxx0xxx’ ;Select TMR0, new 

;prescale value and

;clock source

OPTION

TCY (= FOSC/4)

Sync
2

Cycles
TMR0 Reg

8-bit Prescaler

8-to-1 MUX

M

MUX

Watchdog
Timer

PSA(1)

0 1

0

1

WDT
Time-Out

PS<2:0>(1)

8

PSA(1)
WDT Enable bit

0

1

0

1

Data Bus

8

PSA(1)T0CS(1)

M
U
X M

U
X

U
X

T0SE(1)

GP2/T0CKI(2)
Pin

Note 1: T0CS, T0SE, PSA, PS<2:0> are bits in the OPTION register.
2: T0CKI is shared with pin GP2 on the PIC10F220/222.
DS40001270F-page 28  2005-2013 Microchip Technology Inc.
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FIGURE 10-1: VOLTAGE-FREQUENCY GRAPH, -40C  TA  +125C
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Frequency (MHz)
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8
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10.3 DC Characteristics: PIC10F220/222 (Industrial, Extended)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)
Operating temperature -40°C  TA  +85°C (industrial)

-40°C  TA  +125°C (extended)
Operating voltage VDD range as described in DC specification

Param
No. Sym Characteristic Min Typ† Max Units Conditions

VIL Input Low Voltage
I/O ports:

D030 with TTL buffer Vss — 0.8 V For all 4.5  VDD 5.5V
D030A Vss — 0.15 VDD V Otherwise
D031 with Schmitt Trigger

buffer
Vss — 0.2 VDD V

D032 MCLR, T0CKI Vss — 0.2 VDD V
VIH Input High Voltage

I/O ports: —
D040 with TTL buffer 2.0 — VDD V 4.5  VDD 5.5V
D040A 0.25 VDD + 0.8 — VDD V Otherwise
D041 with Schmitt Trigger

buffer
0.8VDD — VDD V For entire VDD range

D042 MCLR, T0CKI 0.8VDD — VDD V
D070 IPUR GPIO weak pull-up current 50 250 400 A VDD = 5V, VPIN = VSS

IIL Input Leakage Current(1)

D060 I/O ports — ±0.1 ± 1 A Vss VPIN VDD, Pin at high-imped-
ance

D061 GP3/MCLR(2) — ±0.7 ± 5 A Vss VPIN VDD

Output Low Voltage
D080 I/O ports — — 0.6 V IOL = 8.5 mA, VDD = 4.5V, -40C to 

+85C
D080A — — 0.6 V IOL = 7.0 mA, VDD = 4.5V, -40C to 

+125C
Output High Voltage

D090 I/O ports(2) VDD – 0.7 — — V IOH = -3.0 mA, VDD = 4.5V, -40C to 
+85C

D090A VDD – 0.7 — — V IOH = -2.5 mA, VDD = 4.5V, -40C to 
+125C

Capacitive Loading Specs on Output Pins
D101 All I/O pins — — 50* pF

† Data in “Typ” column is at 5V, 25C unless otherwise stated. These parameters are for design guidance only and are not 
tested.

* These parameters are for design guidance only and are not tested.
Note 1: Negative current is defined as coming out of the pin.

2: This specification applies when GP3/MCLR is configured as an input with pull-up disabled. The leakage current of the 
MCLR circuit is higher than the standard I/O logic.
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FIGURE 10-3: RESET, WATCHDOG TIMER AND DEVICE RESET TIMER TIMING 

TABLE 10-3: RESET, WATCHDOG TIMER AND DEVICE RESET TIMER – PIC10F220/222 

AC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40C  TA  +85C (industrial)

-40C  TA  +125C (extended)
Operating Voltage VDD range is described in Section 10.1 “DC 
Characteristics: PIC10F220/222 (Industrial)”

Param
No. Sym Characteristic Min Typ(1) Max Units Conditions

30 TMCL MCLR Pulse Width (low) 2*
5*

—
—

—
—

s
s

VDD = 5V, -40°C to +85°C
VDD = 5.0V

31 TWDT Watchdog Timer Time-out Period 
(no prescaler) 

10
10

18
18

29
31

ms
ms

VDD = 5.0V (Industrial)
VDD = 5.0V (Extended)

32 TDRT* Device Reset Timer Period
(standard)

0.600
0.600

1.125
1.125

1.85
1.95

ms
ms

VDD = 5.0V (Industrial)
VDD = 5.0V (Extended)

34 TIOZ I/O High-impedance from MCLR 
low

— — 2* s

* These parameters are characterized but not tested.
Note 1: Data in the Typical (“Typ”) column is at 5V, 25C unless otherwise stated. These parameters are for design 

guidance only and are not tested.

VDD

MCLR

Internal
POR

DRT
Timeout(2)

Internal
Reset

Watchdog
Timer
Reset

32

31

34

I/O pin(1)

32 32

34

30

Note 1: I/O pins must be taken out of High-impedance mode by enabling the output drivers in software.
2: Runs on POR Reset only.
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FIGURE 10-4: TIMER0 CLOCK TIMINGS 

TABLE 10-4: TIMER0 CLOCK REQUIREMENTS 

AC CHARACTERISTICS
Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40C  TA  +85C (industrial)

-40C  TA  +125C (extended)

Param 
No. Sym Characteristic Min Typ(1) Max Units Conditions

40 Tt0H T0CKI High Pulse 
Width

No Prescaler 0.5 TCY + 20* — — ns
With Prescaler 10* — — ns

41 Tt0L T0CKI Low Pulse 
Width

No Prescaler 0.5 TCY + 20* — — ns
With Prescaler 10* — — ns

42 Tt0P T0CKI Period 20 or TCY + 40* N — — ns Whichever is greater.
N = Prescale Value
(1, 2, 4,..., 256)

* These parameters are characterized but not tested.
Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design 

guidance only and are not tested.

T0CKI

40 41

42
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TABLE 10-5: A/D CONVERTER CHARACTERISTICS 

TABLE 10-6: A/D CONVERSION REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +125°C

Param 
No. Sym Characteristic Min Typ† Max Units Conditions

A01 NR Resolution — — 8 bits bit
A03 EIL Integral Error — — ±1.5 LSb
A04 EDL Differential Error — — -1 < EDL + 1.5 LSb
A05 EFS Full-scale Range 2.0* — 5.5* V
A06 EOFF Offset Error — — ±1.5 LSb
A07 EGN Gain Error — — ±1.5 LSb
A10 — Monotonicity — guaranteed(1) — — VSS  VAIN  VDD

A25 VAIN Analog Input Voltage VSS — VDD V
A30 ZAIN Recommended 

Impedence of Analog 
Voltage Source

— — 10 k

A31* IAD A/D Conversion Current(2) — 120 150 A 2.0V
— 200 250 A 5.0V

* These parameters are characterized but not tested.
† Data in the “Typ” column is at 5.0V, 25°C unless otherwise stated. These parameters are for design 

guidance only are not tested.
Note 1: The A/D conversion result never decreases with an increase in the input voltage and has no missing 

codes.
2: This is the additional current consumed by the A/D module when it is enabled; this current adds to base 

IDD.

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +125°C

Param
No. Sym Characteristic Min Typ† Max Units Conditions

AD131 TCNV Conversion Time
(not including 
Acquisition Time)

— 13 — TCY Set GO/DONE bit to new data in A/D 
Result register

AD132* TACQ Acquisition Time(1) — 3.5
5

— s
s

VDD = 5V
VDD = 2.5V

* These parameters are characterized but not tested.
† Data in ‘Typ’ column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance 

only and are not tested.
Note 1: The Section 7.9 “A/D Acquisition Requirements” for information on how to compute minimum 

acquisition times based on operating conditions.
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FIGURE 11-2: IDD vs. VDD OVER FOSC (8 MHZ)

FIGURE 11-3:  TYPICAL IPD vs. VDD (SLEEP MODE, ALL PERIPHERALS DISABLED)
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FIGURE 11-10: VOH vs. IOH OVER TEMPERATURE (VDD = 3.0V)

FIGURE 11-11: VOH vs. IOH OVER TEMPERATURE (VDD = 5.0V)
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12.11 Demonstration/Development 

Boards, Evaluation Kits, and 
Starter Kits

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

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

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

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

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

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

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

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

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

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

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

• Embedded Ethernet Solutions from companies, 
such as EZ Web Lynx, WIZnet and IPLogika®
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13.0 PACKAGING INFORMATION

13.1 Package Marking Information

XXX

8-Lead DFN*

YWW
NN

Example

XXXXXNNN

8-Lead PDIP

XXXXXXXX

YYWW

Example

PIC10F220

0520

6-Lead SOT-23*

XXNN

Example

20JR

3eI/P 07Q

BJ0
625
3Q

Legend: XX...X Product-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
WW Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
  Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (     )

can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.

3e

3e
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NOTES:
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