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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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FIGURE 3-2: PIC10F204/206 BLOCK DIAGRAM
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4.2 Program Memory Organization for
the PIC10F202/206

The PIC10F202/206 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
PIC10F202/206 are physically implemented (see
Figure 4-2). Accessing a location above these
boundaries will cause a wraparound within the first
512 x 12 space (PIC10F202/206). The effective
Reset vector is at 0000h (see Figure 4-2). Location
01FFh (PIC10F202/206) contains the internal clock
oscillator calibration value. This value should never
be overwritten.

FIGURE 4-2: PROGRAM MEMORY MAP
AND STACK FOR THE
PIC10F202/206

PC<8:0> |
CALL, RETLW 10
Stack Level 1
Stack Level 2
1 Reset Vector® 0000h
On-chip Program
Memory
2 —
58
=8
éw
D
Y 512 Words 01FFh
- 0200h
—_—
02FFh

Note 1: Address 0000h becomes the
effective Reset vector. Location
01FFh contains the MOVLW XX
internal oscillator calibration value.

4.3 Data Memory Organization

Data memory is composed of registers or bytes of
RAM. Therefore, data memory for a device is specified
by its register file. The register file is divided into two
functional groups: Special Function Registers (SFR)
and General Purpose Registers (GPR).

The Special Function Registers include the TMRO
register, the Program Counter (PCL), the STATUS
register, the 1/O register (GPIO) and the File Select
Register (FSR). In addition, Special Function Registers
are used to control the 1/O port configuration and
prescaler options.

The General Purpose registers are used for data and
control information under command of the instructions.

For the PIC10F200/204, the register file is composed of
seven Special Function registers and 16 General
Purpose registers (see Figure 4-3 and Figure 4-4).

For the PIC10F202/206, the register file is composed of
eight Special Function registers and 24 General
Purpose registers (see Figure 4-4).

431 GENERAL PURPOSE REGISTER
FILE

The General Purpose Register file is accessed, either
directly or indirectly, through the File Select Register
(FSR). See Section 4.9 “Indirect Data Addressing:
INDF and FSR Registers”.

DS40001239F-page 12
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6.1.2 TIMERO INCREMENT DELAY

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time the TimerO
module is actually incremented. Figure 6-4 shows the
delay from the external clock edge to the timer
incrementing.

FIGURE 6-4:

TIMERO TIMING WITH EXTERNAL CLOCK

External Clock Input or

Prescaler Output® AT

Q11 Q21 Q31 Q4 | Q11 Q21 Q31 Q4 | Q11 Q21 Q31 Q4 | Q11 Q21 Q31 Q4

Small pulse
/ \__misses sampling

A

()
External Clock/Prescaler (©) M A *
Output After Sampling ]

Increment Timer0 (Q4)

Timer0 T0

X TO+1 X TO + 2

Note 1: Delay from clock input change to TimerO increment is 3 Tosc to 7 Tosc (Duration of Q = Tosc). Therefore, the error
in measuring the interval between two edges on Timer0 input = #4 TOSC max.

External clock if no prescaler selected; prescaler output otherwise.
The arrows indicate the points in time where sampling occurs.

6.2 Prescaler

An 8-bit counter is available as a prescaler for the
Timer0 module or as a postscaler for the Watchdog
Timer (WDT), respectively (see Section 9.6
“Watchdog Timer (WDT)"). For simplicity, this counter
is being referred to as “prescaler” throughout this data
sheet.

Note:  The prescaler may be used by either the
Timer0 module or the WDT, but not both.
Thus, a prescaler assignment for the
Timer0 module means that there is no
prescaler for the WDT and vice versa.

The PSA and PS<2:0> bits (OPTION<3:0>) determine
prescaler assignment and prescale ratio.

When assigned to the Timer0 module, all instructions
writing to the TMRO register (e.g., CLRF 1, MOVWF 1,
BSF 1, x, etc.) will clear the prescaler. When assigned
to WDT, a CLRWDT instruction will clear the prescaler
along with the WDT. The prescaler is neither readable
nor writable. On a Reset, the prescaler contains all ‘0’s.

6.2.1 SWITCHING PRESCALER
ASSIGNMENT

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

EXAMPLE 6-1: CHANGING PRESCALER
(TIMERO — WDT)
CLRWDT ; Clear VDT
CLRF TMRO ;dear TMRO & Prescal er
MOVLW ‘ 00xx1111' b; These 3 lines (5, 6, 7)
OPTI ON ;are required only if
; desired
CLRVWDT ; PS<2: 0> are 000 or 001
MOVLW * 00xx1xxx' b; Set Postscaler to
OPTI ON ;desired VDT rate

© 2004-2014 Microchip Technology Inc.
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8.0 COMPARATOR MODULE

The comparator module contains one Analog
comparator. The inputs to the comparator are
multiplexed with GPO and GP1 pins. The output of the
comparator can be placed on GP2.

The CMCONO register, shown in Register 8-1, controls
the comparator operation. A block diagram of the
comparator is shown in Figure 8-1.

REGISTER 8-1: CMCONO REGISTER

R-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
CMPOUT COUTEN POL CMPTOCS | CMPON CNREF CPREF Ccwu
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 CMPOUT: Comparator Output bit
1 = VIN+ > VIN-
0 = VIN+ < VIN-
bit 6 COUTEN: Comparator Output Enable bit 2)

1 = Qutput of comparator is NOT placed on the COUT pin
0 = Output of comparator is placed in the COUT pin
bit 5 POL: Comparator Output Polarity bit®
1 = Qutput of comparator not inverted
0 = Output of comparator inverted
bit 4 CMPTOCS: Comparator TMRO Clock Source bit(®
1 = TMRO clock source selected by TOCS control bit
0 = Comparator output used as TMRO clock source
bit 3 CMPON: Comparator Enable bit
1 = Comparator is on
0 = Comparator is off
bit 2 CNREF: Comparator Negative Reference Select bit(®
1 = CIN- pin®
0 = Internal voltage reference
bit 1 CPREF: Comparator Positive Reference Select bit(®
1 = CIN+ pin®
0 = CIN- pin®
bit 0 CWU: Comparator Wake-up on Change Enable bit®®
1 = Wake-up on comparator change is disabled
0 = Wake-up on comparator change is enabled.
Note 1: Overrides TOCS bit for TRIS control of GP2.

2:  When the comparator is turned on, these control bits assert themselves. When the comparator is off, these
bits have no effect on the device operation and the other control registers have precedence.

3:  PIC10F204/206 only.

© 2004-2014 Microchip Technology Inc. DS40001239F-page 31
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8.2 Comparator Operation

A single comparator is shown in Figure 8-2 along with
the relationship between the analog input levels and
the digital output. When the analog input at VIN+ is less
than the analog input VIN-, the output of the comparator
is a digital low level. When the analog input at VIN+ is
greater than the analog input VIN-, the output of the
comparator is a digital high level. The shaded areas of
the output of the comparator in Figure 8-2 represent
the uncertainty due to input offsets and response time.
See Table 12-1 for Common Mode Voltage.

FIGURE 8-2: SINGLE COMPARATOR
Vin+
Result
Vin-

8.3 Comparator Reference

An internal reference signal may be used depending on
the Comparator Operating mode. The analog signal
that is present at VIN- is compared to the signal at VIN+
and the digital output of the comparator is adjusted
accordingly (Figure 8-2). Please see Table 12-1 for
internal reference specifications.

8.4 Comparator Response Time

Response time is the minimum time, after selecting a
new reference voltage or input source, before the
comparator output is to have a valid level. If the
comparator inputs are changed, a delay must be used
to allow the comparator to settle to its new state. Please
see Table12-1 for comparator response time
specifications.

8.5 Comparator Output

The comparator output is read through CMCONO
register. This bit is read-only. The comparator output
may also be used internally, see Figure 8-1.

Note:  Analog levels on any pin that is defined as
a digital input may cause the input buffer
to consume more current than is

specified.

8.6 Comparator Wake-up Flag

The comparator wake-up flag is set whenever all of the
following conditions are met:

« CWU=0 (CMCONO0<0>)

« CMCONO has been read to latch the last known
state of the CMPOUT bit (MOVF CMCONO, W

» Device is in Sleep

» The output of the comparator has changed state

The wake-up flag may be cleared in software or by
another device Reset.

8.7 Comparator Operation During
Sleep

When the comparator is active and the device is placed
in Sleep mode, the comparator remains active. While
the comparator is powered-up, higher Sleep currents
than shown in the power-down current specification will
occur. To minimize power consumption while in Sleep
mode, turn off the comparator before entering Sleep.

8.8 Effects of a Reset

A Power-on Reset (POR) forces the CMCONO register
to its Reset state. This forces the comparator module to
be in the comparator Reset mode. This ensures that all
potential inputs are analog inputs. Device current is
minimized when analog inputs are present at Reset
time. The comparator will be powered-down during the
Reset interval.

8.9 Analog Input Connection
Considerations

A simplified circuit for an analog input is shown in
Figure 8-3. Since the analog pins are connected to a
digital output, they have reverse biased diodes to VDD
and Vss. The analog input therefore, must be between
Vss and VDD. If the input voltage deviates from this
range by more than 0.6V in either direction, one of the
diodes is forward biased and a latch-up may occur. A
maximum  source impedance of 10kQ is
recommended for the analog sources. Any external
component connected to an analog input pin, such as
a capacitor or a Zener diode, should have very little
leakage current.

© 2004-2014 Microchip Technology Inc.
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9.2 Oscillator Configurations

9.2.1 OSCILLATOR TYPES

The PIC10F200/202/204/206 devices are offered with
Internal Oscillator mode only.

* INTOSC: Internal 4 MHz Oscillator

9.2.2 INTERNAL 4 MHz OSCILLATOR

The internal oscillator provides a 4 MHz (nominal) system
clock (see Section 12.0 “Electrical Characteristics” for
information on variation over voltage and temperature).

In addition, a calibration instruction is programmed into
the last address of memory, which contains the
calibration value for the internal oscillator. This location
is always uncode protected, regardless of the code-
protect settings. This value is programmed as a MOVLW
XX instruction where xx is the calibration value and is
placed at the Reset vector. This will load the W register
with the calibration value upon Reset and the PC will
then roll over to the users program at address 0x000.
The user then has the option of writing the value to the
OSCCAL Register (05h) or ignoring it.

OSCCAL, when written to with the calibration value, will
“trim” the internal oscillator to remove process variation
from the oscillator frequency.

Note:  Erasing the device will also erase the pre-
programmed internal calibration value for
the internal oscillator. The calibration
value must be read prior to erasing the
part so it can be reprogrammed correctly

9.3 Reset

The device differentiates between various kinds of
Reset:

« Power-on Reset (POR)

« MCLR Reset during normal operation

« MCLR Reset during Sleep

« WDT time-out Reset during normal operation
« WDT time-out Reset during Sleep

» Wake-up from Sleep on pin change

» Wake-up from Sleep on comparator change

Some registers are not reset in any way, they are
unknown on POR and unchanged in any other Reset.
Most other registers are reset to “Reset state” on
Power-on Reset (POR), MCLR, WDT or Wake-up on
pin change Reset during normal operation. They are
not affected by a WDT Reset during Sleep or MCLR
Reset during Sleep, since these Resets are viewed as
resumption of normal operation. The exceptions to this
are TO, PD, GPWUF and CWUF bits. They are set or
cleared differently in different Reset situations. These
bits are used in software to determine the nature of
Reset. See Table 9-1 for a full description of Reset
states of all registers.

later.
TABLE 9-1: RESET CONDITIONS FOR REGISTERS — PIC10F200/202/204/206
MCLR Reset, WDT Time-out,
Register Address Power-on Reset Wake-up On Pin Change, Wake on

Comparator Change
w — qqaq_gaqu® q9qq_qqqu®)
INDF 00h XXXX XXXX uuuu uuuu
TMRO 01lh XXXX XXXX uuuu uuuu
PCL 02h 1111 1111 1111 1111
STATUS 03h 00-1 1xxx q00q quuu®
STATUS® 03h 00-1 1xxx qq0q quuu®
FSR 04h 111x XXXX 111u uuuu
OSCCAL 05h 1111 1110 uuuu uuuu
GPIO 06h - - - - XXXX ---- uuuu
CMCON®) 07h 1111 1111 uuuu uuuu
OPTION — 1111 1111 1111 1111
TRISGPIO — ---- 1111 ---- 1111
Legend: u =unchanged, x = unknown, — = unimplemented bit, read as ‘0’, g = value depends on condition.

Note 1: Bits <7:2> of W register contain oscillator calibration values due to MOVLW XX instruction at top of memory.
2. See Table 9-2 for Reset value for specific conditions.
3:  PIC10F204/206 only.

DS40001239F-page 36
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9.7 Time-out Sequence, Power-down
and Wake-up from Sleep Status
Bits (TO, PD, GPWUF, CWUF)

The TO, PD, GPWUF and CWUF hits in the STATUS
register can be tested to determine if a Reset condition
has been caused by a power-up condition, a MCLR,
Watchdog Timer (WDT) Reset, wake-up on comparator
change or wake-up on pin change.

TABLE 9-5:  TO, PD, GPWUF, CWUF STATUS AFTER RESET

CWUF GPWUF TO PD Reset Caused By
0 0 0 0 WDT wake-up from Sleep
0 0 0 u WDT time-out (not from Sleep)
0 0 1 0 MCLR wake-up from Sleep
0 0 1 1 Power-up
0 0 u u MCLR not during Sleep
0 1 1 0 Wake-up from Sleep on pin change
1 0 1 0 Wake-up from Sleep on comparator change
Legend: u =unchanged, x = unknown, — = unimplemented bit, read as ‘0’, g = value depends on condition.

Note 1: The TO, PD, GPWUF and CWUF bits maintain their status (u) until a Reset occurs. A low-pulse on the
MCLR input does not change the TO, PD, GPWUF or CWUF Status bits.

9.8 Reset on Brown-out FIGURE 9-8: BROWN-OUT
PROTECTION CIRCUIT 2

A Brown-out Reset is a condition where device power

(VDD) dips below its minimum value, but not to zero, VDD
and then recovers. The device should be reset in the T VDD
event of a brown-out. '
R1
To reset PIC10F200/202/204/206 devices when a
| PIC10F20X

Brown-out Reset occurs, external brown-out protection
circuits may be built, as shown in Figure 9-7 and
Figure 9-8.

FIGURE 9-7: BROWN-OUT

PROTECTION CIRCUIT 1 =
VoD Note 1: This brown-out circuit is less expensive,
T VDD although less accurate. Transistor Q1 turns

1 off when VDD is below a certain level such

that:
R1
« — =0V
PIC10F20X VDD RITR2

2:  Pin must be confirmed as MCLR.

Note 1: This circuit will activate Reset when VDD goes
below Vz + 0.7V (where Vz = Zener voltage).
2:  Pin must be confirmed as MCLR.

DS40001239F-page 42 © 2004-2014 Microchip Technology Inc.
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9.10 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.

9.11 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 four bits of the ID locations and
always program the upper eight bits as ‘0’s.

9.12 In-Circuit Serial Programming™

The PIC10F200/202/204/206 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
PIC10F200/202/204/206 Programming Specifications.

A typical In-Circuit Serial Programming connection is
shown in Figure 9-10.

FIGURE 9-10: TYPICAL IN-CIRCUIT
SERIAL
PROGRAMMING™
CONNECTION

X To Normal
External : Connections —
Connector PIC10F20X
Signals ! J
+5V ® VDD
ov ' Vss
VPP : MCLR/VPP
CLK GP1
Data 1/O : GPO
E VDD
To Normal
. Connections

DS40001239F-page 44
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DECF Decrement f

Syntax: [label] DECF fd

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

Operation: (f)— 1 — (dest)

Status Affected: Z

Description: Decrement register ‘. If ‘'d’ is ‘0,
the result is stored in the W
register. If ‘d’ is ‘1’, the result is
stored back in register ‘f’.

DECFSz Decrement f, Skip if O

Syntax: [label] DECFSzZ f.d

Operands: 0<f<31
de[0,1]

Operation: H-1—>d; skipifresult=0

Status Affected: None

Description: The contents of register ‘f’ are
decremented. If ‘d’ is ‘0’, the result
is placed in the W register. If ‘d’ is
‘1’, the result is placed back in
register ‘f.
If the result is ‘0’, the next instruc-
tion, which is already fetched, is
discarded and a NOP is executed
instead making it a 2-cycle instruc-
tion.

GOTO Unconditional Branch

Syntax: [label] GOTO k

Operands: 0<k<b511

Operation: k —» PC<8:0>;
STATUS<6:5> — PC<10:9>

Status Affected: None

Description: GOTOis an unconditional branch.

The 9-bit immediate value is
loaded into PC bits <8:0>. The
upper bits of PC are loaded from
STATUS<6:5>. GOTOis a 2-cycle
instruction.

INCF Increment f

Syntax: [label] INCF f,d

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

Operation: (f) + 1 — (dest)

Status Affected: Z

Description: The contents of register ‘f’ are
incremented. If ‘d’ is ‘0, the result
is placed in the W register. If ‘d’ is
‘1’, the result is placed back in
register ‘f'.

INCFSZ Increment f, Skip if 0

Syntax: [label] INCFSZ f,d

Operands: 0<f<31
de[0,1]

Operation: (f) + 1 — (dest), skip if result =0

Status Affected: None

Description: The contents of register ‘f’ are
incremented. If ‘d’ is ‘0’, the result
is placed in the W register. If ‘d’ is
‘1, the result is placed back in
register ‘f'.
If the result is ‘0, then the next
instruction, which is already
fetched, is discarded and a NOP is
executed instead making it a
2-cycle instruction.

IORLW Inclusive OR literal with W

Syntax: [label] 1ORLW k

Operands: 0< k<255

Operation: (W) .0OR. (k) > (W)

Status Affected: Z

Description: The contents of the W register are

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

© 2004-2014 Microchip Technology Inc.
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11.11 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
application firmware and source code for examination
and modification.

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

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

In additon to the PICDEM™ and dsPICDEM™
demonstration/development board series of circuits,
Microchip has a line of evaluation kits and
demonstration software for analog filter design,
KEeELOQ® 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.

11.12 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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12.2 DC Characteristics: PIC10F200/202/204/206 (Extended)

Standard Operating Conditions (unless otherwise specified)

DC CHARACTERISTICS Operating Temperature -40°C < TA < +125°C (extended)

Param.

No. Sym. Characteristic Min. Typ.(l) Max. | Units Conditions
D001 |VDD Supply Voltage 2.0 5.5 \% See Figure 12-1
D002 |VDR RAM Data Retention 1.5* — \% Device in Sleep mode
Voltage®@
D003 |VPOR |VDD Start Voltage — Vss — \%
to ensure Power-on Reset
D004 |SvbD |VDD Rise Rate 0.05*| — — | VIms

to ensure Power-on Reset

IDD Supply Current®

D010 — 175 275 pA | VDD = 2.0V
— 0.63 1.1 mA |VDD =5.0V

IPD Power-down Current®

D020 — 0.1 9 pA | VDD = 2.0V
— 0.35 15 pA | VDD = 5.0V

IWDT | WDT Current®)

D022 — 1.0 18 pA | VDD = 2.0V
— 7 22 pA | VDD = 5.0V

IcmpP Comparator current®)

D023 — 12 27 pA | VDD = 2.0V
— 42 85 pA | VDD = 5.0V

VREF | Internal Reference Current®:6

D024 — 85 120 pA | VDD = 2.0V
175 | 200 pA | VDD = 5.0V

* These parameters are characterized but not tested.
Note 1. Data in the Typical (“Typ.”) column is based on characterization results at 25°C. This data is for design
guidance only and is not tested.

2: This is the limit to which VDD can be lowered in Sleep mode without losing RAM data.

3:  The supply current is mainly a function of the operating voltage and frequency. Other factors such as bus
loading, bus rate, internal code execution pattern and temperature also have an impact on the current
consumption.

a) The test conditions for all IDD measurements in active operation mode are:
All'l/O pins tri-stated, pulled to Vss, TOCKI = Vbb, MCLR = VbD; WDT enabled/disabled as specified.
b) For standby current measurements, the conditions are the same, except that the device is in Sleep
mode.

4:  Power-down current is measured with the part in Sleep mode, with all I/O pins in high-impedance state
and tied to VDD or Vss.

5. The peripheral current is the sum of the base IbD or IPD and the additional current consumed when this
peripheral is enabled.

6: Measured with the Comparator enabled.
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12.3

DC Characteristics: PIC10F200/202/204/206 (Industrial, Extended)

DC CHARACTERISTICS

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

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

Operating temperature

Pal\zzlm. Sym. Characteristic Min. Typ.t| Max. |Units Conditions
ViL | Input Low Voltage
1/O ports:
D030 with TTL buffer Vss — 0.8 V |Forall 4.5V <VDD <5.5V
DO030A Vss — 0.15 Y,
VDD
D031 with Schmitt Trigger Vss — |02VDD| V
buffer
D032 MCLR, TOCKI Vss — 10.2VDD \%
ViH | Input High Voltage
1/0O ports: —

D040 with TTL buffer 2.0 — VDD V |45V <VDD<55V

DO40A 0.25VpD +0.8| — VDD V | Otherwise

D041 with Schmitt Trigger 0.8VbD — VDD V | For entire VDD range

buffer

D042 MCLR, TOCKI 0.8vVDD — VDD \%

D070 |IPurR |GPIO weak pull-up 50 250 400 pA | VDD =5V, VPIN = Vss

current®
L |Input Leakage Current(® 2

D060 1/O ports — +0.1 +1 pA | Vss <VPIN £VDD, Pin at

high-impedance

D061 GP3/MCLR® — +07 | +5 pA | Vss < VPIN < VDD

Output Low Voltage
D080 1/0O ports — — 0.6 V |loL=8.5mA, VDD = 4.5V,
-40°C to +85°C
DO80OA — — 0.6 \% loL =7.0 mA, VDD = 4.5V,
-40°C to +125°C
Output High Voltage
D090 /0 ports@ VDD — 0.7 — — V  |loH =-3.0 mA, VDD = 4.5V,
-40°C to +85°C
DO90A VbD - 0.7 — — \% IoH =-2.5 mA, VDD = 4.5V,
-40°C to +125°C
Capacitive Loading Specs on Output Pins
D101 All /O pins — | — | s0¢ | pF |
T 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: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified
levels represent normal operating conditions. Higher leakage current may be measured at different input
voltages.

2.  Negative current is defined as coming out of the pin.
3: 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 1/O logic.
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TABLE 12-1: COMPARATOR SPECIFICATIONS
Standard Operating Conditions (unless otherwise stated)
Operating Temperature -40°C < Ta < +125°C
Pa’\:sm. Sym. Characteristics Min. | Typ.t Max. Units Comments
D300 Vos Input Offset Voltage — | 5.0 +10 mV | (VDD - 1.5)/2
D301 Vcm Input Common Mode Voltage 0 — | VDD-1.5%| V
D302 CMRR Common Mode Rejection Ratio | 55* — — dB
D303* |TRT Response Time Falling — 150 600 ns |(Notel)
Rising — 200 1000 ns
D304* | Tmc2coV | Comparator Mode Change to — — 10* us
Output Valid
D305 VIVRF Internal Reference Voltage 0.55 0.6 0.65 V |2.0V<VDD<5.5V
-40°C < TA < +125°C
(extended)
* These parameters are characterized but not tested.
1t Datain ‘Typ.’ column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
Note 1: Response time is measured with one comparator input at (VDD - 1.5)/2 - 100 mV to (VDD - 1.5)/2 + 20 mV.
TABLE 12-2: PULL-UP RESISTOR RANGES
VoD (Volts) Temperature (°C) Min. Typ. Max. Units
GPO/GP1
2.0 -40 73K 105K 186K Q
25 73K 113K 187K Q
85 82K 123K 190K Q
125 86K 132k 190K Q
55 -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
55 -40 16K 20k 22K Q
25 16K 21K 23K Q
85 24K 25k 28K Q
125 26K 27K 29K Q
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12.4 Timing Parameter Symbology and Load Conditions — PIC10F200/202/204/206

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 t0 TOCKI
drt Device Reset Timer wdt Watchdog Timer
io 1/O port wdt Watchdog Timer
Uppercase letters and their meanings:
S
F Fall P Period
High R Rise
| Invalid (high-impedance) \% Valid
L Low z High-impedance
FIGURE 12-2: LOAD CONDITIONS - PIC10F200/202/204/206
pin _l CL Legend:
% CL= 50 pF for all pins

Vss
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TABLE 12-3: CALIBRATED INTERNAL RC FREQUENCIES - PIC10F200/202/204/206

Standard Operating Conditions (unless otherwise specified)

Operating Temperature -40°C < TA < +85°C (industrial),
-40°C < TA < +125°C (extended)

AC CHARACTERISTICS Operating Voltage VDD range is described in

Section 12.1 “DC Characteristics: PIC10F200/202/204/206

(Industrial)”
Param. I Freq. . . o
No. Sym. Characteristic Tolerance Min. | Typ.T | Max. | Units Conditions
F10 Fosc | Internal Calibrated +1% 3.96 | 4.00 | 4.04 | MHz |VDD=3.5V @ 25°C
1,2
INTOSC Frequency:? +2% |3.92] 4.00 | 4.08 | MHz | 2.5V < VDD < 5.5V

0°C < TA < +85°C (industrial)
+5% 3.80| 4.00 | 4.20 | MHz [2.0V <VDD < 5.5V

-40°C < TA < +85°C (industrial)
-40°C < TA < +125°C (extended)

* These parameters are characterized but not tested.

T 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.
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.

FIGURE 12-3: RESET, WATCHDOG TIMER AND DEVICE RESET TIMER TIMING —
PIC10F200/202/204/206
. gf
VDD / ?
I ¢
, 0
MCLR / \ A
: S0, «
Internal : P
POR - ! ~ :
L 32 - ! ' 2 32
DRT | :
Timeout® ' ! .
Z ' ! 1% '
Internal \ 2
Reset !
Watchdog : : ﬁﬁ—\/
Timer ! . . ' :
Reset X | : . .
: : ! —»: 31 —
— e 3e — 3 e

Note 1: 1/O pins must be taken out of High-Impedance mode by enabling the output drivers in software.
2:  Runs on POR only.
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FIGURE 13-4: COMPARATOR IpD vs. VDD (COMPARATOR ENABLED)
80 | - - 4 Typical: Statistical Mean @25°C R memme- - s mmmemm-e
Maximum: Mean (Worst-Case Temp) + 3¢ X X : . Maximum
1{-40°€10 125°C)- - - - - - - - - - - - - - - - ' ' '

<
S
o
a
0
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
VDD (V)
FIGURE 13-5: TYPICAL WDT IpD vs. VDD
9
8 - - - Typical: Statistical Mean @25°C L R R D R
Maximum: Mean (Worst-Case Temp) + 3¢ : : : '
7 |- -4 (-40°C to 125°C) R b s A R
6
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S
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FIGURE 13-14: INTOSC (INTERNAL OSCILLATOR) POWER-UP TIMES vs. VDD
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8-Lead Plastic Dual Flat, No Lead Package (MC) - 2x3x0.9mm Body [DFN]

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

2
G

1~
_ [ED 1

i

UL,
el

X1

SILK SCREEN

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 1.45
Optional Center Pad Length T2 1.75
Contact Pad Spacing C1 2.90
Contact Pad Width (X8) X1 0.30
Contact Pad Length (X8) Y1 0.75
Distance Between Pads G 0.20

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

Microchip Technology Drawing No. C04-2123B
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