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PIC10F200/202/204/206
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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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4.5 OPTION Register

The OPTION register is a 8-bit wide, write-only register, Note: If TRIS bit is set to ‘0’, the wake-up on
which contains various control bits to configure the change and pull-up functions are disabled
TimerO/WDT prescaler and TimerO. for that pin (i.e., note that TRIS overrides
By executing the OPTI ON instruction, the contents of Option control of GPPU and GPWU).
the W register will be transferred to the OPTION
register. A Reset sets the OPTION<7:0> bits. — — -
Note: If the TOCS bit is set to ‘1’, it will override
the TRIS function on the TOCKI pin.
REGISTER 4-2: OPTION REGISTER
W-1 W-1 W-1 W-1 W-1 W-1 W-1 W-1
GPWU GPPU TOCS TOSE PSA PS2 PS1 PS0O
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 GPWU: Enable Wake-up on Pin Change bit (GP0, GP1, GP3)
1 = Disabled
0 = Enabled
bit 6 GPPU: Enable Weak Pull-ups bit (GP0O, GP1, GP3)
1 = Disabled
0 = Enabled
bit 5 TOCS: Timer0 Clock Source Select bit
1 = Transition on TOCKI pin (overrides TRIS on the TOCKI pin)
0 = Transition on internal instruction cycle clock, Fosc/4
bit 4 TOSE: Timer0 Source Edge Select bit
1 = Increment on high-to-low transition on the TOCKI pin
0 = Increment on low-to-high transition on the TOCKI 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
Bit Value TimerO Rate WDT Rate
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

DS40001239F-page 16
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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 Program Counter
Low (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 MOWNF PC, ADDW PCand
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
8 7 0

PC| | PCL |
\

| Instruction Word |

CALL or Modify PCL Instruction

8 7 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
MOVLW XX, the PC will roll over to location 0000h and
begin executing user code.

4.8 Stack

The PIC10F200/204 devices have a 2-deep, 8-bit wide
hardware PUSH/POP stack.

The PIC10F202/206 devices have 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 CALLs 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 are executed, the stack will be filled with the
address previously stored in Stack Level 2.

Note 1. The W register will be loaded with the
literal value specified in the instruction.
This is particularly useful for the
implementation of the 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 instruction mnemonics
called PUSH or POP. These are actions
that occur from the execution of the CALL
and RETLWinstructions.

DS40001239F-page 18
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5.0 /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 GPI O, W always read the 1/0
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 1/O control registers are all
set.

5.1 GPIO

GPIO is an 8-hit I/0O register. Only the low-order 4 bits
are used (GP<3:0>). Bits 7 through 4 are
unimplemented and read as ‘O’'s. Please note that GP3
is an input-only pin. Pins GPO, GP1 and GP3 can be
configured with weak pull-ups and also for wake-up on
change. The wake-up on change and weak pull-up
functions are not pin selectable. If GP3/MCLR is
configured as MCLR, weak pull-up is always on and
wake-up on change for this pin is not enabled.

5.2 TRIS Registers

The Output Driver Control register is loaded with the
contents of the W register by executing the TRI S f
instruction. A ‘1’ from a TRIS register bit puts the
corresponding 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
exceptions are GP3, which is input-only and the GP2/
TOCKI/COUT/FOSC4 pin, which may be controlled by
various registers. See Table 5-1.

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.

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

TABLE 5-1: ORDER OF PRECEDENCE
FOR PIN FUNCTIONS
Priority GPO GP1 GP2 GP3
1 CIN+ CIN- FOSC4 |I/MCLR
2 TRISGPIO | TRISGPIO | COUT —
3 — — TOCKI —
4 — — TRISGPIO| —

5.3 I/O Interfacing

The equivalent circuit for an 1/0O 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 GPI O 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: PIC10F200/202/204/206
EQUIVALENT CIRCUIT
FOR A SINGLE I/O PIN
Data
Bus
D Q
Data
WR Latch L bl
ort —
—tCK Q ‘D_{ P
w :D—{ N 110
Reg pin
D Q
TRIS
Latch Vss Vss
TRIS'‘f CK 6 L
Reset a

|
[\RJD Port

Note 1: See Table 3-2 for buffer type.
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FIGURE 5-2:

SUCCESSIVE I/O OPERATION (PIC10F200/202/204/206)

Q1] Q2| Q3] Q4 Q1] Q2| Q3| Q4

L QL] Q2] Q31 Q4] Q1] Q2] Q3] Q4

' PC X PC+1 X pPC+2 ¥ PC+3
Instruction ! ' ' ' ' '
Fetched , \owiE GPIO  * MOVF GPIO, W' & NOP . NOP .
GP<2:0> ! ' X . :
Port pin : 'Port pin . .

written here :Eampled here: l

Instruction ! ! !
Executed MOWE GPIO : MOVF GPIQ W . NOP .

(Write to GPIO)

(Read GPIO)

This example shows a write to GPIO followed by a
read from GPIO.

Data setup time = (0.25 Tcy — TPD)
where:  Tcy = instruction cycle
TPD = propagation delay

Therefore, at higher clock frequencies, a
write followed by a read may be problematic.

DS40001239F-page 22
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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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To change the prescaler from the WDT to the TimerO
module, use the sequence shown in Example 6-2. This
sequence must be used even if the WDT is disabled. A
CLRVWDT instruction should be executed before
switching the prescaler.

EXAMPLE 6-2:  CHANGING PRESCALER
(WDT—TIMERO)

CLRWDT ; Gl ear WOT and
; prescal er

MOVLW  * xxxx0xxx' ; Sel ect TMRO, new
; prescal e val ue and
;clock source

OPTI ON
FIGURE 6-5: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
Tcy (= Foscl4)
Data Bus
GP2/TOCKI® o y 8
Pin U 1
1| X M Sync
u » 2 > TMRO Reg
r>> > 0] X Cycles
Tosg® Tocs®
PSA®

- 8-bit Prescaler

xcZ

Watchdog
Timer

psA®

8-to-1 MUX a—PS<2:0>1)

WDT Enable bit

Note 1: TOCS, TOSE, PSA, PS<2:0> are bits in the OPTION register.
2: TOCKI is shared with pin GP2 on the PIC10F200/202/204/206.

MUX  |«——psa®)

1

WDT
Time-out
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7.1.2 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 7-4 shows the
delay from the external clock edge to the timer
incrementing.

FIGURE 7-4:

TIMERO TIMING WITH EXTERNAL CLOCK

External Clock Input or

Prescaler Output® AT

Q11Q21Q31Q4 |Q11Q21Q31Q4|Q11Q21Q31Q4|Q11Q21Q3! 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.

7.2 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 Figure 9-6). 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.

7.2.1 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 7-1)
must be executed when changing the prescaler
assignment from TimerO to the WDT.

EXAMPLE 7-1: CHANGING PRESCALER
(TIMERO — WDT)

CLRVWDT ; Clear WOT

CLRF TVRO ;dear TMRO & Prescal er

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

OPTI ON ;are required only if
; desired
CLRWDT ; PS<2: 0> are 000 or 001

MOVLW ‘ 00xx1xxx' b; Set Postscaler to
OPTI ON ;desired WDT rate

To change the prescaler from the WDT to the TimerO
module, use the sequence shown in Example 7.2. This
sequence must be used even if the WDT is disabled. A
CLRVWDT instruction should be executed before
switching the prescaler.

© 2004-2014 Microchip Technology Inc.
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EXAMPLE 7-2:  CHANGING PRESCALER
(WDT—TIMERO)

CLRWDT ; G ear WOT and
; prescal er

MOVLW * xxxx0xxx' ; Sel ect TMRO, new
; prescal e val ue and
;clock source

OPTI ON
FIGURE 7-5: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
GP2/TOCKI®@
Pin Tcy (= Foscl4)
X‘ Data Bus
0
\i 8
m 1
Comparator . 1] X M Sync
Output Di U - 2 » TMRO Reg
— 0 r 0] X Cycles
Tosg® Tocs®
PSA®
cMmpPTOCS®)
0 > 8-bit Prescaler
M >
U
1] X
8
Watchdog
Timer
8-to-1 MUX e——PS<2:0>1)
psA®
| o | 1
WDT Enable bit

MUX  |«——psa®)

v

WDT
Time-out

Note 1: TOCS, TOSE, PSA, PS<2:0> are bits in the OPTION register.
2: TOCKI is shared with pin GP2.
3: Bit CMPTOCS is located in the CMCONO register.
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9.0 SPECIAL FEATURES OF THE
CPU
What sets a microcontroller apart from other

processors are special circuits that deal with the needs
of real-time applications. The PIC10F200/202/204/206
microcontrollers have a host of such features intended
to maximize system reliability, minimize cost through
elimination of external components, provide power-
saving operating modes and offer code protection.
These features are:

The PIC10F200/202/204/206 devices have a
Watchdog Timer, which can be shut off only through
Configuration bit WDTE. It runs off of its own RC
oscillator for added reliability. When using INTRC,
there is an 18 ms delay only on VDD power-up. With
this timer on-chip, most applications need no external
Reset circuitry.

The Sleep mode is designed to offer a very low-current
Power-Down mode. The user can wake-up from Sleep
through a change on input pins, wake-up from

comparator change, or through a Watchdog Timer

Reset: time-out.
- Power-on Reset (POR) _ _ .
- Device Reset Timer (DRT) 9.1  Configuration Bits

- Watchdog Timer (WDT)
- Wake-up from Sleep on pin change
- Wake-up from Sleep on comparator change

Sleep

Code Protection

The PIC10F200/202/204/206 Configuration Words
consist of 12 bits. Configuration bits can be
programmed to select various device configurations.
One bit is the Watchdog Timer enable bit, one bit is the
MCLR enable bit and one bit is for code protection (see
Register 9-1).

 ID Locations
* In-Circuit Serial Programming™
 Clock Out
REGISTER 9-1: CONFIGURATION WORD FOR PIC10F200/202/204/206(1:2)
R/P-1 R/P-1 R/P-1 R/P-1 | R/IP-1 R/P-1 R/P-1 R/P-1 R/P-1 | R/IP-1 R/P-1 R/P-1
— — — — — — — MCLRE | CP |WDTE| — —
bit 11 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 11-5 Unimplemented: Read as ‘0’
bit 4 MCLRE: GP3/MCLR Pin Function Select bit
1 = GP3/MCLR pin function is MCLR
0 = GP3/MCLR pin function is digital I/O, MCLR internally tied to VDD
bit 3 CP: Code Protection bit
1 = Code protection off
0 = Code protection on
bit 2 WDTE: Watchdog Timer Enable bit

bit 1-0

Note 1:

1 =WDT enabled
0 = WDT disabled

Reserved: Read as ‘0’

Refer to the “PIC10F200/202/204/206 Memory Programming Specifications” (DS41228) to determine how
to access the Configuration Word. The Configuration Word is not user addressable during device
operation.

INTRC is the only oscillator mode offered on the PIC10F200/202/204/206.

© 2004-2014 Microchip Technology Inc.
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BTFSS Bit Test f, Skip if Set

Syntax: [label ] 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 2-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 8-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 2-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);
1->Z

Status Affected: Z

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

CLRWDT Clear Watchdog Timer

Syntax: [label] CLRWDT

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'.

DS40001239F-page 48
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Exclusive OR W with f

TRIS Load TRIS Register XORWF

Syntax: [label] TRIS f Syntax:

Operands: f=6 Operands:

Operation: (W) — TRIS register f

Status Affected: None Operation:

Description: TRIS register ‘f' (f=6 or 7) is Status Affected:
Ircéag(ijsetgrwnh the contents of the W Description:

XORLW Exclusive OR literal with W

Syntax: [label] XORLW k

Operands: 0<k<255

Operation: (W) .XOR. k — (W)

Status Affected: Z

Description: The contents of the W register are

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

[label] XORWF fd

0<f<31

d e [0,1]

(W) .XOR. (f) — (dest)

Z

Exclusive OR the contents of the
W register with 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'.
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FIGURE 12-1: PIC10F200/202/204/206 VOLTAGE-FREQUENCY GRAPH, -40°C < TA < +125°C
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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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TABLE 12-6: THERMAL CONSIDERATIONS
Standard Operating Conditions (unless otherwise specified)
Pa’\:;lm. Sym. Characteristic Typ. | Units Conditions
THO1 |60A Thermal Resistance Junction to 60 | °C/W |6-pin SOT-23 package
Ambient 80 | °C/w |8-pin PDIP package
90 | °C/W |8-pin DFN package
THO2 |6JC Thermal Resistance Junction to 31.4 | °C/W | 6-pin SOT-23 package
Case 24 | °C/W |8-pin PDIP package
24 | °C/W | 8-pin DFN package
THO3 | TIMAX Maximum Junction Temperature 150 °C
THO4 |PD Power Dissipation — W | PD = PINTERNAL + Pi/O
THO5 | PINTERNAL | Internal Power Dissipation — W | PINTERNAL = IpD X VDD
THO6 |Pi/o 1/0O Power Dissipation — W |Pl/o=% (loL*VoL) + X (loH * (VDD - VOH))
THO7 |PDER Derated Power — W | PDER = PDMAX (TJ - TA)/03A®)

Note 1:

IDD is current to run the chip alone without driving any load on the output pins.
TA = Ambient Temperature; TJ = Junction Temperature.
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FIGURE 13-8: VoL vs. loL OVER TEMPERATURE (VDD = 3.0V)
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FIGURE 13-9: VoL vs. loL OVER TEMPERATURE (VDD = 5.0V)
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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

© 2004-2014 Microchip Technology Inc. DS40001239F-page 83



Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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