MICROCHIP

PIC16F18325/18345

Full-Featured, Low Pin Count, High-Temperature Microcontrollers

Description

PIC16(L)F18325/18345 high-temperature microcontrollers feature Intelligent Analog, Core Independent Peripherals
(CIPs) and Communication Peripherals, combined with an extended temperature range for a variety of general purpose
applications. The Peripheral Pin Select (PPS) functionality enables pin mapping when using the digital peripherals
Configurable Logic Cell (CLC), Complementary Waveform Generator (CWG), Capture/Compare/PWM (CCP), Pulse-
Width Modulation (PWM), and communications to add flexibility to the application design.

Core Features

* C Compiler Optimized RISC Architecture
* Only 48 Instructions
» Operating Speed:
- DC - 32 MHz clock input
- 125 ns minimum instruction cycle
* Interrupt Capability
* 16-Level Deep Hardware Stack
« Up to Four 8-Bit Timers
* Up to Three 16-Bit Timers
* Low-Current Power-on Reset (POR)
* Power-up Timer (PWRT)
* Brown-out Reset (BOR)
* Low-Power BOR (LPBOR) Option
» Extended Watchdog Timer (WDT) with Dedicated
On-Chip Oscillator for Reliable Operation
* Programmable Code Protection

Memory

* 14 Kbytes Program Flash Memory

1 KB Data SRAM Memory

» 256B of EEPROM

* Direct, Indirect and Relative Addressing modes

Operating Characteristics

» Operating Voltage Range:

- 2.3V to 5.5V(PIC16F18325/18345)
» Temperature Range:

- High-Temp: -40°C to 150°C

Power-Saving Functionality

+ IDLE mode: ability to put the CPU core to Sleep
from the system clock, while internal peripherals
continue operating

+ DOZE mode: ability to run the CPU core slower
than the system clock used by the internal
peripherals

* SLEEP mode: lowest power consumption

* Peripheral Module Disable (PMD): peripheral
power disable hardware module to minimize
power consumption of unused peripherals

Digital Peripherals

» Configurable Logic Cell (CLC):
- Four CLCs
- Integrated combinational and sequential logic
» Complementary Waveform Generator (CWG):
- Two CWGs
- Rising and falling edge dead-band control
- Full-bridge, half-bridge, 1-channel drive
- Multiple signal sources
» Capture/Compare/PWM (CCP) modules:
- Four CCPs
- 16-bit resolution for Capture/Compare modes
- 10-bit resolution for PWM mode
* Pulse-Width Modulators (PWM)
- Two 10-bit PWMs
» Numerically Controlled Oscillator (NCO):

- Precision linear frequency generator (@50%
duty cycle) with 0.0001% step size of source
input clock

- Input clock: 0 Hz < FNCO < 32 MHz
- Resolution: FNco/220
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» Serial Communications:
- EUSART
- RS-232, RS-485, LIN compatible
- Auto-Baud detect, auto-wake-up on Start
- Master Synchronous Serial Port (MSSP)
- SPI
- I2C, SMBus, PMBus™ compatible

» Data Signal Modulator (DSM):

- Modulates a carrier signal with digital data to
create custom carrier synchronized output
waveforms

* Upto 18 I/O Pins:
- Individually programmable pull-ups
- Slew rate control
- Interrupt-on-change with edge-select
- Input level selection control (ST or TTL)
- Digital open-drain enable
» Peripheral Pin Select (PPS):
- 1/0 pin remapping of digital peripherals
« Timer modules:
- TimerO:
- 8/16-bit timer/counter
- Synchronous or asynchronous operation
- Programmable prescaler/postscaler
- Time base for capture/compare function
- Timer1/3/5 with Gate Control:
- 16-bit timer/counter
- Programmable internal or external clock
sources
- Multiple gate sources
- Multiple gate modes
- Time base for capture/compare function
- Timer2/4/6:
- 8-bit timers
- Programmable prescaler/postscaler

- Time base for PWM function

Analog Peripherals

» 10-Bit Analog-to-Digital Converter (ADC):

- 17 external channels

- Conversion available during Sleep
» Comparator:

- Two comparators

- Fixed Voltage Reference at non-inverting

input(s)

- Comparator outputs externally accessible
« 5-Bit Digital-to-Analog Converter (DAC):

- 5-bit resolution, rail-to-rail

- Positive reference selection

- Unbuffered 1/O pin output

- Internal connections to ADCs and
comparators

Voltage Reference:

- Fixed Voltage Reference with 1.024V, 2.048V
and 4.096V output levels

Flexible Oscillator Structure

High-Precision Internal Oscillator:

- Software-selectable frequency range up to 32
MHz

- +2% at nominal 4 MHz calibration point
4x PLL with External Sources

Low-Power Internal 31 kHz Oscillator
(LFINTOSC)

External Low-Power 32 kHz Crystal Oscillator
(SOSC)

External Oscillator Block with:

- Three Crystal/Resonator modes up to 20
MHz

- Three External Clock modes up to 32 MHz
- Fail-safe clock monitor

- Detects clock source failure
- Oscillator Start-up Timer (OST)
- Ensures stability of crystal oscillator sources

Note:  This document is supplemented by the
“PIC16(L)F18325/18345 Full-Featured,
Low Pin Count Microcontrollers with XLP"
Data  Sheet (DS40001795). See
Section 1.0, Device Overview.
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TABLE 1: PIC16(L)F183XX FAMILY TYPES

x iy m —_
oeviee | 5| E3 | EZ| 5858|582 5585 2 |5(E(8|El2|g e lelz2
o 55| 85| =8| g8 |2z | 5| 5E|C|8|E|°|E|% (2|2 |°°|*|™|* 5|2
gl E5| 85|58 |° g7 =8 |° . =
o = =| 0 -
PIC16(L)F18313 | (1) | 2048 3.5 256 256 6 |5 |1 1 1 11212 (2|1 1112 (1]Y|Y|Y|Y |
PIC16(L)F18323 | (1) | 2048 3.5 256 256 (12 (11| 1 2 1 11212 (2|1 1112 (1]Y|Y|Y|Y |
PIC16(L)F18324 | (2) | 4096 7 256 512 (12 (11 | 1 2 2 114314121 1114 (1]Y|Y|Y|Y |
PIC16(L)F18325 | (3) | 8192 14 256 | 1024 |12 |11 | 1 2 2 114314 |2 |1 11224 (1Y |Y|Y Y |
PIC16(L)F18326 | (4) | 16384 | 28 256 | 2048 |12 | 15| 1 2 2 114314121 11224 (1Y |Y|Y Y |
PIC16(L)F18344 | (2) | 4096 7 256 512 (18 (17 | 1 2 2 114314121 1114 (1]Y|Y|Y|Y |
PIC16(L)F18345 | (3) | 8192 14 256 | 1024 |18 |17 | 1 2 2 114314 |2 |1 11224 (1Y |Y|Y Y |
PIC16(L)F18346 | (4) | 16384 | 28 256 | 2048 |18 | 21| 1 2 2 114314121 11224 (1Y |Y|Y Y |

Note 1: Debugging Methods: () — Integrated on Chip;

2:  One pin is input-only.

Data Sheet Index: (Unshaded devices are described in this document.)

1.

2.
3.
4

DS40001799 PIC16(L)F18313/18323 Data Sheet, Full-Featured, Low Pin Count Microcontrollers with XLP
DS40001800 PIC16(L)F18324/18344 Data Sheet, Full Featured, Low Pin Count Microcontrollers with XLP
DS40001795 PIC16(L)F18325/18345 Data Sheet, Full Featured, Low Pin Count Microcontrollers with XLP
DS40001839 PIC16(L)F18326/18346 Data Sheet, Full Featured, Low Pin Count Microcontrollers with XLP
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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 Website 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 Website; 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 website at www.microchip.com to receive the most current information on all of our products.
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1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices, operating in an ambient
temperature range between -40°C and 150°C:

+ PIC16F18325 + PIC16F18345

Note: This data sheet documents only the
devices’ features and specifications that
are in addition to the features and speci-
fications of the non-specialty
PIC16(L)F18325/18345 devices. For infor-
mation on the features and
specifications shared by this document’s
high-temperature devices and the non-
specialty devices, see the
“PIC16(L)F18325/18345  Full-Featured,
Low Pin Count Microcontrollers with XLP”
Data Sheet (DS40001795).

The primary differentiating features and specifications
of the high-temperature PIC16F18325/18345 devices
are:

» Above 125°C, the number of program Flash
memory and EEPROM are significantly reduced
(see Section 3.0 “Electrical Characteristics”)

» All AC timing specifications are increased by 30%

This derating factor includes parameters, such as
TPWRT

* Maximum HS frequency of operation is 20 MHz

Note:  The test duration for AEC-Q100 reliability
testing for devices operating at 150°C is
1,000 hours. Any design operating at
125°C to 150°C for longer than that period
is not warranted without prior written

approval from Microchip Technology Inc.

The PIC16F18325/18345 devices offer Core
Independent Peripherals (CIPs), Intelligent Analog
modules, and several other features that allow for
high-performance, low-cost, and low-power
applications.

© 2018 Microchip Technology Inc.
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2.0 DEVICE/REVISION ID 21 Device ID Registers

REGISTERS The Device and Revision ID registers are read-only
registers. They identify the device type and revision for
device programmers and can be read by firmware.

Note: For additional details on the Device ID,
Revision ID or Configuration bits, refer to
Section 5.0 “Device Configuration” in the
“PIC16(L)F18325/18345 Full-Featured,
Low Pin Count Microcontrollers with XLP"
Data Sheet (DS40001795)”. Device/Revi-
sion ID information presented in this section
is for the high-temperature PIC16F18325/

18345 devices only.
REGISTER 2-1: DEVID: DEVICE ID REGISTER
R R R R R R
DEV<13:8>
bit 13 bit 8
R R R R R R R R
DEV<7:0>
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 13-0 DEV<13:0>: Device ID bits
Device DEVID<13:0> Values
PIC16F18325 11 0000 0011 1110 (303Eh)
PIC16F18345 11 0000 0011 1111 (303Fh)
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REGISTER 2-2:

REVID: REVISION ID REGISTER 2

R-1 R-0 R R R R
REV<13:8>
bit 13 bit 8
R R R R R R R R
REV<7:0>
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 13-0 DEV<13:0>: Revision ID bits

Note:  The upper two bits of the Revision ID register will always read ‘10’.

© 2018 Microchip Technology Inc.
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3.0 ELECTRICAL CHARACTERISTICS

Note: Other than some basic data, this section documents only the high-temperature PIC16F18325/18345 devices’
specifications that differ from those of the non-specialty PIC16F18325/18345 devices. For detailed information
on the electrical specifications shared by the high-temperature and non-specialty devices, see the
“PIC16(L)F18325/18345 Full-Featured, Low Pin Count Microcontrollers with XLP" Data Sheet (DS40001795).

3.1 Absolute Maximum Ratings(T)

Ambient temperature UNAEr DIas............oiiiiiiiiiiii et e e e e e e e e aeeenns -40°C to +150°C
(o] = o TN (=Y 0T 0= = 0 S PSR -65°C to +155°C
Maximum JUNCHON tEMPEIAtUIE ... ettt e e e e e e e e e s eas e e e e e e e anbeeeeeanneeeaaaeannes 155°C
Voltage on pins with respect to Vss
on VDD pin
PICABFT8325/18345 ...ttt b ettt b e et nane e -0.3V to +6.5V
ON MCLR PIN oo ene e -0.3V to + 9.0V
ON Al ORI PINS ..ttt -0.3V to (VDD + 0.3V)

Maximum current
on Vss pin(1)

R O N ot SRR 250 mA
B5°C < TA S H125°C oottt ettt e et e e ae e e et e e etreeeenreas 85 mA
L O 1 N 1 L OSSPSR 10 mA
on VDD pin“)
B R O N ot ] RSP 250 mA
oS O 1Ny 1] O PR 85 mA
L e O 1N 1 PSR 10 mA
Lo Lo T= 10}V 1L I o1 I PO PP OUPPUPRNS +5 mA
Clamp current, IK (VPIN < VSS OF VPIN > VDD) ...uiiiiiiiiiiiiieeiiiieiee e e eeittee e e e sttt ee e e s eesteeaeaesstnaeeaesesnssaesaeeannsaaeeas +20 mA
Total power dissipation(z) ................................................................................................................................ 800 mwW

Note 1: Maximum current rating requires even load distribution across I/O pins. Maximum current rating may be
limited by the device package power dissipation characterizations, see Table XX-Y to calculate device
specifications.

2: Power dissipation is calculated as follows:
PDIS = VDD x {IDD - X IoH} + X {(VDD - VOH) x IoH} + £ (VoL x loL)

T NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure above maximum rating conditions for
extended periods may affect device reliability.
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3.2 Standard Operating Conditions

The standard operating conditions for any device are defined as:

Operating Voltage: VDDMIN < VDD < VDDMAX
Operating Temperature:  TA_MIN < TA < TA_MAX

VDD — Operating Supply Voltage(!)

PIC16F18325/18345
VDDMIN (FOSC < 16 MHZ) ...ttt et +2.3V
VDDMIN (FOSC > 16 IMHZ)....coiiiiiiiiei ettt e e e et e e e e st e e e e s etaeeeaeaan +2.7V
Y] +5.5V
TA — Operating Ambient Temperature Range
High Temperature
TAMIN L.ttt ettt b et h e e ket E e et bt et R e e et e bt e e ane e bt e n e e n e -40°C
TA IMAX 1.ttt ettt e ettt e ettt e e e et e e e e e e ———eeeeeeett—eeeeeaat———aaeeaaiataeaeeeaaatbaeaeeaaatrreeaeeaannraeean +150°C
| Note 1: See Parameter Supply Voltage, DS Characteristics: Supply Voltage. I

3.3 DC Characteristics
TABLE 3-1: SUPPLY VOLTAGE (HIGH TEMPERATURE)

PIC16F18325/18345 Standard Operating Conditions (unless otherwise stated)
Pﬂzfn Symbol Characteristic Min. Typ. Max. | Units Conditions
Supply Voltage

AN

T Datain “Typ.” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.

FIGURE 3-1: VOLTAGE-FREQUENCY GRAPH, -40°C < TA <+150°C
5.5V 24MHz
S
a]
S 2.7V
2.3V
16MHz
0 4 8 12 16
Frequency (MHz)
Note 1: The shaded region indicates the permissible combinations of voltage and frequency.
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TABLE 3-2: DC CHARACTERISTICS: SUPPLY CURRENT (1:2)

PIC16F18325/18345 Standard Operating Conditions (unless otherwise stated)
Conditions

P:':m Symbol Device Characteristic Max. Units VbD Notes
D100 (IDDxT14 XT =4 MHz 680 UA 3.0V

D101 |IDDHFO16 |HFO =16 MHz 2.0 mA 3.0V

D102 |IDDHFOPLL |HFO =24 MHz 3.2 mA 3.0v

D103 |(IDDHSPLL32 |HS+PLL =24 MHz 341 mA 3.0v

D104 |IDDIDLE Idle mode, HFO = 16 MHz 1400 UA 3.0V

1 Datain “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 test conditions for all IDD measurements in Active-Operation mode are: OSC1: external square wave, from rail-to-
rail; all I/O pins tri-stated, pulled to Vbb; MCLR=VDD; WDT disabled.
2: The supply current is mainly a function of the operating voltage and frequency. Other factors, such as 1/O pin loading
and switching rate, oscillator type, internal code execution pattern and temperature, also have an impact on the current
consumption.

TABLE 3-3: DC CHARACTERISTICS: POWER-DOWN CURRENTS (IPD)(1:2:3)

Standard Operating Conditions (unless otherwise stated)

PIC16F18325/18345 VREPGM=1

" Conditions

ax. .

P:":Im Symbol Device Characteristic +150°C dnits VDD Notes
D200 |IPD IPD Base 21.0 uA 3.0v

35.0 uA 3.0V VREGPM=0
D201 |IPD_wDT Low Frequency Internal Oscillator/ uA 3.0V

WDT 23.0

D202 |IPD_sosc Secondary Oscillator (SOSC) 24.0 uA 3.0V
D203 |IPD_FVR FVR 80.0 uA 3.0V
D204 |IPD_BOR Brown-out Reset (BOR) 32.0 uA 3.0v
D207 |IPD_ADCA  |ADC — Non-converting 21.0 uA 3.0V ADC not converting®®
D208 |IPD_cmP Comparator 60.0 uA 3.0v High-powering mode

1 Datain “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 is the sum of the base IPD and the additional current consumed when this peripheral is enabled.
The peripheral A current can be determined by substracting the base IDD or 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: Al peripheral currents listed are on a per-peripheral basis if more than one instance of a peripheral is available.

4: ADC clock source is ADCRC.
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34 AC Characteristics
TABLE 3-4: INTERNAL OSCILLATOR PARAMETERS(1)

Standard Operating Conditions (unless otherwise stated)

PIC16F18325/18345 Min. Typt Max. Units
+150°c | YP-T | 4150°C
0S20 FHFOSC Precision-Calibrated HFINTOSC 3.64 4 4.36 MHz | See Figure 35-6
Frequency 7.28 8 8.72

10.92 12 13.08
14.56 16 17.44

0S21 FHFOSCLP | Low-Power Optimized HFINTOSC 0.83 1 1.17 MHz
Frequency 1.66 2 2.34

0S24 THFoscsT | HFINTOSC — 11 — us | VREGPM =0
Wake-up from Sleep Start-up Time — 50 — ps | VREGPM =1

*  These parameters are characterized but not tested.
1 Datain “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 VssS must be capacitively decoupled as close to the device as
possible. 0.1 uF and 0.01 pF values in parallel are recommended.

FIGURE 3-2: PRECISION-CALIBRATED HFINTOSC FREQUENCY ACCURACY OVER DEVICE
Vbpb AND TEMPERATURE

150
+9%

125

+5%

85

60
+3%

Temperature (°C)

+5%

-40
1.8 20 23 3.0 3.5 4.0 4.5 5.0 5.5

VDD (V)
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TABLE 3-5: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
BROWN-OUT TIMER AND LOW-POWER BROWN-OUT RESET SPECIFICATIONS

Standard Operating Conditions (unless otherwise stated)
PIC16F18325/18345
Min. | Typ.t +1M:(;f;c Units
RSTO06 | VBOR Brown-out Reset Voltage 255 | 270 | 2.85 V [BORV=0
230 | 245 | 2.60 BORV =1
TABLE 3-6: MEMORY SPECIFICATIONS (150°C)
Pa";'(a)m. Sym. Characteristic Min. Typ.t Max. Units Conditions
Data EEPROM Memory Specifications
MEM20 | Ep | DataEE Byte Endurance | 1k — | — | ew [125°c<Tac150°C
Program Flash Memory Specifications
MEM30 | Ep | Flash Memory Cell Endurance | 100 — | — | Ew [125°C<Tac150°C
TABLE 3-7: COMPARATOR SPECIFICATIONS
Standard Operating Conditions (unless otherwise stated)
VoD = 3.0V, TA = 25°C
Pe;\;‘zm. Sym. Characteristic Min. Typ.t Max. Units Conditions
CMO1 VIOFF Input Offset Voltage — — 160 mV VicM=VDD/2

© 2018 Microchip Technology Inc.
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APPENDIX A: REVISION HISTORY
Revision B (October 2018)

Added Table 3-7; Updated Table 3-3; Other minor
corrections.
Revision A (April 2018)

Original mini data sheet for the high-temperature
devices in the PIC16F18325/18345 devices.
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THE MICROCHIP WEBSITE

Microchip provides online support via our WWW site at
www.microchip.com. This website is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the website contains the following information:

* Product Support — Data sheets and errata, appli-
cation notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

* General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

+ Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Micro-
chip sales offices, distributors and factory repre-
sentatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a spec-
ified product family or development tool of interest.

To register, access the Microchip website at
www.microchip.com. Under “Support”, click on “Cus-
tomer Change Notification” and follow the registra-
tion instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

+ Field Application Engineer (FAE)

 Technical Support

Customers should contact their distributor, representa-
tive or Field Application Engineer (FAE) for support.
Local sales offices are also available to help custom-
ers. Alisting of sales offices and locations is included in
the back of this document.

Technical support is available through the website
at: http://microchip.com/support
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Tape and Reel Temperature Package Pattern a) PIC16F18325-E/P: Part number:

Examples:

PIC16F 18325, Tape and Reel Option: Blank,
Temperature Range: E, Package: P, Pattern:
Blank

Option:
Temperature

Range:

Package:

Pattern:

T Tape and Reel

| = -40°Cto +85°C (Industrial)

E = -40°Cto +125°C (Extended)

H = -40°Cto +150°C (High-Temperature)
ST = TSSOP

ML = UQFN

SO/SL = SOIC

P = PDIP

QTP, SQTP, Code or Special Requirements
(blank otherwise)

PART NO. x1™ _I)g Q(lx le_x
Device
Option Range
Device: PIC16F18325
PIC16F18345
Tape and Reel Blank Standard packaging (tube or tray)

b)  PIC16F18325T-I/ST: Part number:
PIC16F 18325, Tape and Reel Option: T, Tem-
perature Range: |, Package: ST, Pattern: Blank

Note 1:  Tape and Reel identifier only appears in the
catalog part number description. This identi-
fier is used for ordering purposes and is not
printed on the device package. Check with
your Microchip Sales Office for package
availability with the Tape and Reel option.

© 2018 Microchip Technology Inc.
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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, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR,
AVR logo, AVR Freaks, BitCloud, chipKIT, chipKIT logo,
CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo,
JukeBlox, KeeLoq, Kleer, LANCheck, LINK MD, maXStylus,
maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip
Designer, QTouch, SAM-BA, SpyNIC, SST, SST Logo,
SuperFlash, tinyAVR, UNI/O, and XMEGA are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS,
mTouch, Precision Edge, and Quiet-Wire are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, Anyln, AnyOut, BodyCom, CodeGuard,
CryptoAuthentication, CryptoAutomotive, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average
Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, INICnet, Inter-Chip Connectivity,
JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation,
PICDEM, PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon,
QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad I/O,
SMART-L.S., SQI, SuperSwitcher, SuperSwitcher Il, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated in
the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip
Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.

© 2018, Microchip Technology Incorporated, All Rights Reserved.
ISBN: 978-1-5224-3614-0
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http://www.microchip.com/
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Tel: 31-416-690399
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Tel: 47-7288-4388
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