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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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PIC12(L)F1571/2
TABLE 1-2: PIC12(L)F1571/2 PINOUT DESCRIPTION

Name Function
Input 
Type

Output 
Type

Description

RA0/AN0/C1IN+/DACOUT/
TX(2)/CK(2)/CWG1B/PWM2/
ICSPDAT/ICDDAT

RA0

(3) (4)

General purpose I/O.

AN0 ADC channel input.

C1IN+ Comparator positive input.

DACOUT Digital-to-Analog Converter output.

TX USART asynchronous transmit.

CK USART synchronous clock.

CWG1B CWG complementary output.

PWM2 PWM output.

ICSPDAT ICSP™ data I/O.

ICDDAT In-circuit debug data.

RA1/AN1/VREF+/C1IN0-/RX(2)/
DT(2)/PWM1/ICSPCLK/ICDCLK

RA1

(3) (4)

General purpose I/O.

AN1 ADC channel input.

VREF+ ADC Voltage Reference input.

C1IN0- Comparator negative input.

RX USART asynchronous input.

DT USART synchronous data.

PWM1 PWM output.

ICSPCLK ICSP programming clock.

ICDCLK In-circuit debug clock.

RA2/AN2/C1OUT/T0CKI/
CWG1FLT/CWG1A/PWM3/INT

RA2

(3) (4)

General purpose I/O.

AN2 ADC channel input.

C1OUT Comparator output.

T0CKI Timer0 clock input.

CWG1FLT Complementary Waveform Generator Fault input.

CWG1A CWG complementary output.

PWM3 PWM output.

INT External interrupt.

RA3/VPP/T1G(1)/MCLR RA3

(3) (4)

General purpose input with IOC and WPU.

VPP Programming voltage.

T1G Timer1 gate input.

MCLR Master Clear with internal pull-up.

RA4/AN3/C1IN1-/T1G/TX(1,2)/
CK(1,2)/CWG1B(1)/PWM2(1)/
CLKOUT

RA4

(3) (4)

General purpose I/O.

AN3 ADC channel input.

C1IN1- Comparator negative input.

T1G Timer1 gate input.

TX USART asynchronous transmit.

CK USART synchronous clock.

CWG1B CWG complementary output.

PWM2 PWM output.

CLKOUT FOSC/4 output.

Legend: AN =  Analog input or output CMOS= CMOS compatible input or output OD = Open-Drain
TTL =  TTL compatible input ST = Schmitt Trigger input with CMOS levels I2C = Schmitt Trigger input with I2C 
HV =  High Voltage XTAL = Crystal levels

Note 1: Alternate pin function selected with the APFCON (Register 11-1) register.
2: PIC12(L)F1572 only.
3: Input type is selected by the port.
4: Output type is selected by the port.
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3.3.6 CORE FUNCTION REGISTERS 
SUMMARY

The Core Function registers listed in Table 3-9 can be
addressed from any bank.

TABLE 3-9: CORE FUNCTION REGISTERS SUMMARY

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

POR, BOR
Value on All 
Other Resets

   Bank 0-31

x00h or 
x80h

INDF0
Addressing this location uses contents of FSR0H/FSR0L to address data memory
(not a physical register)

xxxx xxxx uuuu uuuu

x01h or 
x81h

INDF1
Addressing this location uses contents of FSR1H/FSR1L to address data memory
(not a physical register)

xxxx xxxx uuuu uuuu

x02h or 
x82h

PCL Program Counter (PC) Least Significant Byte 0000 0000 0000 0000

x03h or 
x83h

STATUS — — — TO PD Z DC C ---1 1000 ---q quuu

x04h or 
x84h

FSR0L Indirect Data Memory Address 0 Low Pointer 0000 0000 uuuu uuuu

x05h or 
x85h

FSR0H Indirect Data Memory Address 0 High Pointer 0000 0000 0000 0000

x06h or 
x86h

FSR1L Indirect Data Memory Address 1 Low Pointer 0000 0000 uuuu uuuu

x07h or 
x87h

FSR1H Indirect Data Memory Address 1 High Pointer 0000 0000 0000 0000

x08h or 
x88h

BSR — — — BSR<4:0> ---0 0000 ---0 0000

x09h or 
x89h

WREG Working Register 0000 0000 uuuu uuuu

x0Ah or 
x8Ah

PCLATH — Write Buffer for the Upper 7 bits of the Program Counter -000 0000 -000 0000

x0Bh or 
x8Bh

INTCON GIE PEIE TMR0IE INTE IOCIE TMR0IF INTF IOCIF 0000 0000 0000 0000

Legend: x = unknown; u = unchanged; q = value depends on condition; — = unimplemented, read as ‘0’; r = reserved. 
Shaded locations are unimplemented, read as ‘0’.
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3.6.1 TRADITIONAL DATA MEMORY

The traditional data memory is a region from FSR
address, 0x000, to FSR address, 0xFFF. The
addresses correspond to the absolute addresses of all
SFR, GPR and common registers.

FIGURE 3-10: TRADITIONAL DATA MEMORY MAP

Direct Addressing

4 0BSR 6 0
From Opcode

0
07 FSRxH

0 0 0
07 FSRxL

Indirect Addressing

00000 00001 00010 11111

Bank Select Location Select

0x00

0x7F

Bank Select Location Select

Bank 0 Bank 1 Bank 2 Bank 31

Rev. 10-000056A
7/31/2013
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FIGURE 5-3: INTERNAL OSCILLATOR SWITCH TIMING
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Note 1: See Table 5-1 (Oscillator Switching Delays) for more information.
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TABLE 6-5: SUMMARY OF REGISTERS ASSOCIATED WITH RESETS

TABLE 6-6: SUMMARY OF CONFIGURATION WORD WITH RESETS  

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

BORCON SBOREN BORFS — — — — — BORRDY 62

PCON STKOVF STKUNF — RWDT RMCLR RI POR BOR 66

STATUS — — — TO PD Z DC C 19

WDTCON — — WDTPS<4:0> SWDTEN 89

Legend: — = unimplemented bit, reads as ‘0’. Shaded cells are not used by Resets.
Note 1: Other (non Power-up) Resets include MCLR Reset and Watchdog Timer Reset during normal operation.

Name Bits Bit -/7 Bit -/6 Bit 13/5 Bit 12/4 Bit 11/3 Bit 10/2 Bit 9/1 Bit 8/0
Register 
on Page

CONFIG1
13:8 — — — — CLKOUTEN BOREN<1:0> —

42
7:0 CP MCLRE PWRTE WDTE<1:0> — FOSC<1:0>

CONFIG2
13:8 — — LVP DEBUG LPBOR BORV STVREN PLLEN

43
7:0 — — — — — — WRT<1:0>

Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used by Resets.
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FIGURE 15-5: ANALOG INPUT MODEL        

FIGURE 15-6: ADC TRANSFER FUNCTION
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Note 1: Refer to Section 26.0 “Electrical Specifications”.
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17.0 COMPARATOR MODULE

Comparators are used to interface analog circuits to a
digital circuit by comparing two analog voltages and
providing a digital indication of their relative magnitudes.
Comparators are very useful mixed signal building
blocks because they provide analog functionality inde-
pendent of program execution. The analog comparator
module includes the following features:

• Independent comparator control

• Programmable input selection

• Comparator output is available internally/externally

• Programmable output polarity

• Interrupt-On-Change

• Wake-up from Sleep

• Programmable speed/power optimization

• PWM shutdown

• Programmable and Fixed Voltage Reference

17.1  Comparator Overview

A single comparator is shown in Figure 17-2 along with
the relationship between the analog input levels and
the digital output. When the analog voltage at VIN+ is
less than the analog voltage at VIN-, the output of the
comparator is a digital low level. When the analog volt-
age at VIN+ is greater than the analog voltage at VIN-,
the output of the comparator is a digital high level.

The comparators available for this device are listed in
Table 17-1.

FIGURE 17-1: COMPARATOR MODULE SIMPLIFIED BLOCK DIAGRAM 

TABLE 17-1: AVAILABLE COMPARATORS

Device C1

PIC12(L)F1571 ●

PIC12(L)F1572 ●

Rev. 10-000027C
9/6/2013

CxIN0-

CxIN1-

Reserved

Reserved

CxIN+

FVR_buffer2

DAC_out

+

CxVN

CxVP

CxPCH<1:0>

CxNCH<2:0>

2

3

CxON(1)

CxON(1)

CxON(1)

CxSP CxHYS

Interrupt
Rising 
Edge

D Q

Q1

CxINTP

CxINTN

CxOUT

MCxOUT

CxOUT_async

D Q

0

1

CxSYNC

set bit
CxIF

TRIS bit

CxOUT

CxOUT_sync

CxOE

-

Interrupt
Falling 
Edge

FVR_buffer2

CxPOL

Cx

(From Timer1 Module)  T1CLK

to 
peripherals

Note 1: When CxON = 0, all multiplexer inputs are disconnected and the Comparator will produce a ‘0’ at the output.

to 
peripherals

000

011

010

001

100

101

110

111

Reserved

Reserved

00

11

10

01
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18.1.3 SOFTWARE PROGRAMMABLE 
PRESCALER

A software programmable prescaler is available for
exclusive use with Timer0. The prescaler is enabled by
clearing the PSA bit of the OPTION_REG register.

There are eight prescaler options for the Timer0 module,
ranging from 1:2 to 1:256. The prescale values are
selectable via the PS<2:0> bits of the OPTION_REG
register. In order to have a 1:1 prescaler value for the
Timer0 module, the prescaler must be disabled by
setting the PSA bit of the OPTION_REG register.

The prescaler is not readable or writable. All instructions
writing to the TMR0 register will clear the prescaler.

18.1.4 TIMER0 INTERRUPT

Timer0 will generate an interrupt when the TMR0 register
overflows from FFh to 00h. The TMR0IF interrupt flag bit
of the INTCON register is set every time the TMR0
register overflows, regardless of whether or not the
Timer0 interrupt is enabled. The TMR0IF bit can only be
cleared in software. The Timer0 interrupt enable is the
TMR0IE bit of the INTCON register.

18.1.5 8-BIT COUNTER MODE 
SYNCHRONIZATION

When in 8-Bit Counter mode, the incrementing edge on
the T0CKI pin must be synchronized to the instruction
clock. Synchronization can be accomplished by
sampling the prescaler output on the Q2 and Q4 cycles
of the instruction clock. The high and low periods of the
external clocking source must meet the timing
requirements as shown in Section 26.0 “Electrical
Specifications”.

18.1.6 OPERATION DURING SLEEP

Timer0 cannot operate while the processor is in Sleep
mode. The contents of the TMR0 register will remain
unchanged while the processor is in Sleep mode.

Note: The Watchdog Timer (WDT) uses its own
independent prescaler.

Note: The Timer0 interrupt cannot wake the
processor from Sleep since the timer is
frozen during Sleep.
DS40001723D-page 156  2013-2015 Microchip Technology Inc.
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20.5 Register Definitions: Timer2 Control
  

TABLE 20-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER2 

REGISTER 20-1: T2CON: TIMER2 CONTROL REGISTER

U-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0

— T2OUTPS<3:0> TMR2ON T2CKPS<1:0>

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit

u = Bit is unchanged x = Bit is unknown U = Unimplemented bit, read as ‘0’

‘1’ = Bit is set ‘0’ = Bit is cleared -n/n = Value at POR and BOR/Value at all other Resets

bit 7 Unimplemented: Read as ‘0’

bit 6-3 T2OUTPS<3:0>: Timer2 Output Postscaler Select bits

0000 = 1:1 Postscaler
0001 = 1:2 Postscaler
0010 = 1:3 Postscaler
0011 = 1:4 Postscaler
0100 = 1:5 Postscaler
0101 = 1:6 Postscaler
0110 = 1:7 Postscaler
0111 = 1:8 Postscaler
1000 = 1:9 Postscaler
1001 = 1:10 Postscaler
1010 = 1:11 Postscaler
1011 = 1:12 Postscaler
1100 = 1:13 Postscaler
1101 = 1:14 Postscaler
1110 = 1:15 Postscaler
1111 = 1:16 Postscaler

bit 2 TMR2ON: Timer2 On bit

1 = Timer2 is on
0 = Timer2 is off

bit 1-0 T2CKPS<1:0>: Timer2 Clock Prescale Select bits

00 = Prescaler is 1
01 = Prescaler is 4
10 = Prescaler is 16
11 = Prescaler is 64

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Register 
on Page

INTCON GIE PEIE TMR0IE INTE IOCIE TMR0IF INTF IOCIF 74

PIE1 TMR1GIE ADIE RCIE(1) TXIE(1) — — TMR2IE TMR1IE 75

PIR1 TMR1GIF ADIF RCIF(1) TXIF(1) — — TMR2IF TMR1IF 78

PR2 Timer2 Module Period Register 171*

T2CON — T2OUTPS<3:0> TMR2ON T2CKPS<1:0> 173

TMR2 Holding Register for the 8-bit TMR2 Count 171*

Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used for Timer2 module.
* Page provides register information.

Note 1: PIC12(L)F1572 only.
 2013-2015 Microchip Technology Inc. DS40001723D-page 173
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GURE 22-6: TOGGLE ON MATCH PWM MODE TIMING DIAGRAM

GURE 22-7: CENTER-ALIGNED PWM MODE TIMING DIAGRAM
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PIC12(L)F1571/2
D027 — 4 7 9 A 1.8 Comparator,
CxSP = 0— 4.2 8 10 A 3.0

D027 — 13 20 21 A 2.3 Comparator,
CxSP = 0— 14 23 25 A 3.0

— 16 24 26 A 5.0

D028A — 20 35 36 A 1.8 Comparator, 
Normal Power, CxSP = 1 
(Note 1)

— 21 36 38 A 3.0

D028A — 28 47 48 A 2.3 Comparator, 
Normal Power, CxSP = 1,
VREGPM = 1 (Note 1)

— 29 51 52 A 3.0

— 31 52 53 A 5.0

TABLE 26-3: POWER-DOWN CURRENTS (IPD)(1,2) (CONTINUED)

PIC12LF1571/2
Operating Conditions (unless otherwise stated)
Low-Power Sleep Mode

PIC12F1571/2 Low-Power Sleep Mode, VREGPM = 1

Param.
No.

Device Characteristics Min. Typ†
Max.

+85°C
Max.

+125°C
Units

Conditions

VDD Note

* These parameters are characterized but not tested.
† Data in “Typ” column is at 3.0V, +25°C unless otherwise stated. These parameters are for design guidance only and are 

not tested.
Note 1: The peripheral  current can be determined by subtracting the base IPD current from this limit. Max. values should be 

used when calculating total current consumption.
2: The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured with 

the part in Sleep mode, with all I/O pins in high-impedance state and tied to VSS.
3: ADC clock source is FRC.
 2013-2015 Microchip Technology Inc. DS40001723D-page 267



PIC12(L)F1571/2
TABLE 26-8: OSCILLATOR PARAMETERS 

FIGURE 26-6: HFINTOSC FREQUENCY ACCURACY OVER DEVICE VDD AND TEMPERATURE 

TABLE 26-9: PLL CLOCK TIMING SPECIFICATIONS (VDD = 2.7V TO 5.5V)

Standard Operating Conditions (unless otherwise stated)

Param. 
No.

Sym. Characteristic
Freq. 

Tolerance
Min. Typ† Max. Units Conditions

OS08 HFOSC Internal Calibrated HFINTOSC 
Frequency(1)

±2% — 16.0 — MHz VDD = 3.0V, TA = 25°C
(Note 2)

OS09 LFOSC Internal LFINTOSC Frequency — — 31 — kHz

OS10* TWARM HFINTOSC 
Wake-up from Sleep Start-up Time

— — 5 15 s

LFINTOSC 
Wake-up from Sleep Start-up Time

— — 0.5 — ms

* These parameters are characterized but not tested.
† Data in “Typ” column is at 3.0V, +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 F and 0.01 F values in parallel are recommended.
2: See Figure 26-6: “HFINTOSC Frequency Accuracy Over Device VDD and Temperature.

Param 
No.

Sym. Characteristic Min. Typ† Max. Units Conditions

F10 FOSC Oscillator Frequency Range 4 — 8 MHz

F11 FSYS On-Chip VCO System Frequency 16 — 32 MHz

F12 TRC PLL Start-up Time (Lock Time) — — 2 ms

F13* CLK CLKOUT Stability (Jitter) -0.25% — +0.25% %

* These parameters are characterized but not tested.

† Data in “Typ” column is at 3V, +25C unless otherwise stated. These parameters are for design guidance 
only and are not tested.
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TABLE 26-15: COMPARATOR SPECIFICATIONS(1)    

TABLE 26-16: DIGITAL-TO-ANALOG CONVERTER (DAC) SPECIFICATIONS(1)  

Operating Conditions (unless otherwise stated)
VDD = 3.0V, TA = +25°C

Param.
No.

Sym. Characteristics Min. Typ. Max. Units Comments

CM01 VIOFF Input Offset Voltage — ±7.5 ±60 mV CxSP = 1,
VICM = VDD/2

CM02 VICM Input Common-Mode Voltage 0 — VDD V

CM03 CMRR Common-Mode Rejection Ration — 50 — dB

CM04A TRESP(2) Response Time Rising Edge — 400 800 ns CxSP = 1

CM04B Response Time Falling Edge — 200 400 ns CxSP = 1

CM04C Response Time Rising Edge — 1200 — ns CxSP = 0

CM04D Response Time Falling Edge — 550 — ns CxSP = 0

CM05* TMC2OV Comparator Mode Change to 
Output Valid

— — 10 s

CM06 CHYSTER Comparator Hysteresis — 25 — mV CxHYS = 1,
CxSP = 1 

* These parameters are characterized but not tested.
Note 1: See Section 27.0 “DC and AC Characteristics Graphs and Charts” for operating characterization.

2: Response time measured with one comparator input at VDD/2, while the other input transitions from 
VSS to VDD.

Operating Conditions (unless otherwise stated)
VDD = 3.0V, TA = +25°C

Param.
No.

Sym. Characteristics Min. Typ. Max. Units Comments

DAC01* CLSB Step Size — VDD/32 — V

DAC02* CACC Absolute Accuracy — —  1/2 LSb

DAC03* CR Unit Resistor Value (R) — 5K — 

DAC04* CST Settling Time(2) — — 10 s

* These parameters are characterized but not tested.
Note 1: See Section 27.0 “DC and AC Characteristics Graphs and Charts” for operating characterization.

2: Settling time measured while DACR<4:0> transitions from ‘0000’ to ‘1111’.
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PIC12(L)F1571/2
27.0 DC AND AC CHARACTERISTICS GRAPHS AND CHARTS

The graphs and tables provided in this section are for design guidance and are not tested.

In some graphs or tables, the data presented is outside specified operating range (i.e., outside specified VDD range).
This is for information only and devices are ensured to operate properly only within the specified range.

“Typical” represents the mean of the distribution at +25C. “MAXIMUM”, “Max.”, “MINIMUM” or “Min.”
represents (mean + 3) or (mean – 3) respectively, where  is a standard deviation over each
temperature range.

Note: The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore, outside the warranted range.
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PIC12(L)F1571/2
FIGURE 27-9: IDD TYPICAL, EC OSCILLATOR, HIGH-POWER MODE, PIC12LF1571/2 ONLY

FIGURE 27-10: IDD MAXIMUM, EC OSCILLATOR, HIGH-POWER MODE, PIC12LF1571/2 ONLY
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PIC12(L)F1571/2
Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging
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PIC12(L)F1571/2
Microchip Technology Drawing  C04-254A Sheet 2 of 2

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

Note:

Number of Terminals

Overall Height

Terminal Width

Overall Width

Overall Length

Terminal Length

Exposed Pad Width

Exposed Pad Length

Terminal Thickness

Pitch

Standoff

Units
Dimension Limits

A1
A

b

D
E2

D2

A3

e

L

E

N
0.65 BSC

0.065 REF

1.40

2.20

0.35
0.25

0.45
0.00

0.30

3.00 BSC

0.45

2.30

1.50

0.50
0.02

3.00 BSC

MILLIMETERS
MIN NOM

8

1.60

2.40

0.55
0.35

0.55
0.05

MAX

K -0.20 -

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1.
2.
3.

Notes:

Pin 1 visual index feature may vary, but must be located within the hatched area.
Package is saw singulated
Dimensioning and tolerancing per ASME Y14.5M

Terminal-to-Exposed-Pad

8-Lead Ultra Thin Plastic Dual Flat, No Lead Package (RF) - 3x3x0.50 mm Body [UDFN]
DS40001723D-page 324  2013-2015 Microchip Technology Inc.


