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Qv PIC16(L)F170X/171X Family

MICROCHIP Cost-Effective, Intelligent-Analog 8-bit MCUs

e Intelligent Analog Integration reduces system BOM cost and board space
e Two internal Op Amps
o Signal amplification/conditioning
e Zero Cross Detect (ZCD) — New!
o High-voltage AC signal interface
e 10-bit ADC, 5-/8-hbit DACs, High-Speed Comparators

e Core Independent Peripherals handle tasks with no code or CPU supervision
e Configurable Logic Cell (CLC)
o MUX for peripheral interconnection

e Complementary Output Generator (COG)
o Complementary waveforms with blanking/phase control
e Numerically Controlled Oscillator (NCO)

o Precision linear frequency control
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Qv PIC16(L)F170X/171X Family

MICROCHIP Continued...

e Highly Flexible and Cost Effective for a wide variety of end equipment
e Peripheral Pin Select (PPS) — 15t for PIC16 MCUs!
o Map any digital peripheral to any 1/O pin

e 11 New MCUs Offer a Breadth of Pin Counts, Memory Sizes and Features
o 14-, 20-, 28- and 40/44-pin packages
o 3.5 KB to 28 KB Flash
o 256 B to 2 KB RAM

e eXtreme Low Power (XLP) for efficient line & battery powered applications

e 35 nA Sleep Current
e 30 HA/MHz Active Current
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MICROCHIP

e\

PIC16(L)F170X/171X Family

Breadth of Pin Counts, Memory Sizes & Features

PIC16F1705
14KB / OEE / 1KB

8 x 10b ADC, 8b DAC
2 x Op Amps, PPS

4x CLC, COG, 2xCCP

PIC16F1709
14KB / OEE / 1KB

12 x 10b ADC, 8b DAC
2 x Op Amps, PPS

PIC16F1718

28KB / OEE / 2KB

17 x 10b ADC, 5b & 8b
DAC, 2xOp Amps, ZCD

PIC16F1719

28KB / OEE / 2KB

28 x 10b ADC, 5b & 8b
DAC, 2xOp Amps, ZCD

> 4x CLC, COG, 2xCCP, 4x CLC, 2x PWM, NCO 4x CLC, 2x PWM, NCO
— SPI/I2C, EUSART, ZCD SPI/12C, EUSART, ZCD COG, SPI/I2C,EUSART COG, SPI/I2C,EUSART
g 2x Comp, 2xPWM 2x Comp, 2xPWM \PPS, 2XCCP, 2x Comp/ QPS, 2XCCP, 2x Comp/
% PIC16F1704 PIC16F1708 PIC16F1716 PIC16F1717
= 7KB / OEE / 512B 7KB / OEE / 512B 14KB / OEE / 1KB 14KB / OEE / 1KB
(7)) 8 x 10b ADC, 8b DAC 12 x 10b ADC, 8b DAC 17 x 10b ADC, 5b & 8b 28 x 10b ADC, 5b & 8b
L 2 x Op Amps, PPS 2x Op Amps, PPS DAC, 2xOp Amps, ZCD DAC, 2xOp Amps, ZCD
= 2x CLC, COG, 2xCCP, 2x CLC, COG, 2xCCP, 4x CLC, 2x PWM, NCO 4x CLC, 2xPWM, NCO
+— SPI/I2C, EUSART, ZCD SPI/I2C, EUSART, ZCD COG, SPI/I2C,EUSART COG, SPI/I2C,EUSART
8 2x Comp, 2xPWM 2x Comp, 2xPWM PPS, 2xCCP, 2x Comp Kpps, 2XCCP, 2x Comp/
LL
PIC16F1713
PIC16F1703 PIC16F1707 7KB / OEE / 512B - Available
3.5KB / OEE / 256B 3.5KB/0EE /512B 17 x 10b ADC, 5b & 8b Today
8 x 10bADC 8 x 10b ADC DAC, 2xOp Amps, ZCD
2 x Op Amp, PPS 2 x Op Amps, PPS 4x CLC, 2x PWM, NCO Available
SPI/12C, 2xCCP, ZCD SPI/12C, 2xCCP, ZCD COG,SPI/I2C,EUSART, I May 2014
PPS, 2xCCP, 2x Comp
- 14-pin 20-pin 28-pin 40-pin
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QY PIC16(L)F170X/171X Family

MICROCHIP Easy Migration to Additional Integration

PIC16(L)F171X
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S PIC16(L)F170X/171X Family

MicrocHIP  Versatile Functionality to Address Broad Applications

Consumer -

e Smoke Detectors N ‘-T\_'
. ',”"'c . \\\“,

e Electric Razors l y 0

e Battery Chargers
e Power Dirills

e Home Appliances ) ———i m=
Medical

e Pulse Oximeters

e Wearable Exercise Monitors
e Glucose Meters

e Blood-Pressure Meters

Lighting Control
e Indoor/Outdoor

e Automotive Lighting
e Portable Lighting

e Specialty Lighting
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S PIC16(L)F170X/171X Family

MICROCHIP Block Diagram

Internal Oscillator Program Memory
31 kHz to 32 MHz

CPU
14-bit Instruction Width

Up to 28 KB
(16 KW Instructions)

Self Read & Write Capabilities

Zero Cross Detect
High-Speed Comparators (Up to 2)
10-bit ADC (Up to 28 Channels)

49 Total Instructions

High-Endurance Flash Data Memory
Interrupt Context Save

128 B Non-Volatile Data Storage
100 K E/W Cycles Minimum

mTouch™ Capacitive Sensing

ANALOG

Fixed Voltage Reference

Reliable Low Power XLP (1.024V, 2.048V or 4.096V)
EWDT, LPBOR, POR Data Memory (RAM)
Up to 2 KB Linear Addressing 8-bit DAC

DIGITAL PERIPHERALS 5-bit DAC

Peripheral Pin Select

Configurable | Complementary Numérically 10-bit PWM
Logic Cell | Output Generator | Controlled Module
(Upto 4) Oscillator (Upto 2)

[)C™/SPI| EUSART
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Qv PIC16(L)F170X/171X Family

MICROCHIP Zero Cross Detect — New PIC® MCU feature!

About Zero Cross Detect (ZCD)
e Senses when high-voltage AC signal on pin crosses through ground
e Simplifies TRIAC control

e Minimizes EMI caused by switching transients
e Switching power “ON” or “OFF” when VAC is low

e Can be used as long-term time reference
e Senses how often the high-voltage AC line crosses ground

e Pinis held at constant 1 Vdc;
e Usually, pin needs to float above and below rails

PIC16F170x/1x

For Use In
e AC Power Supplies VV\/— ZcD
550k -1.1MQ
e Frequency Counters
e White Goods 120-240 VAC
e  TRIAC Control Voltage Input AC Input Zero
Crossing

e Light-Dimming Control Using TRIAC
H
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A PIClGﬂL)Fl?OX/l?lX Family

MICROCHIP Peripheral Pin Select — First Time on a PIC16!

About Peripheral pin Select (PPS)

e More flexible than previous PPS implementation
e Configure any digital peripheral to any I/O pin via an internal MUX

e Ensures layout flexibility
e Allows routing of PCB traces to minimize EMC effects

e Completely eliminates “pin overlap”
e Total optimization of MCU resources

Vbp Vss

Digital
Peripherals

For Use In

e Space-constrained applications
e Legacy system upgrades

e Anywhere flexibility is needed

PPS enables flexible mapping
of any digital peripheral to any
I/O pin (green)
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R\ Inductive Cooktop Demo
MICROCHIP Design Based on PIC16F1708 MCU

DC Rectifier DC Filter + Tank IGBT Induction Coil +

Resonant Cap
(GBJ2505) (L1, C8) (IRG7PH46UD) (IND1, C7)

Current / ' MICROCHIP Monitoring and
Voltage Sense IGBT DRIVER safety shutdown
MCP1415

ADC

Y

MicrocHIP

SPI PIC16F1708
CMP1 |«
AC Line Voltage >| ZCD
ADC PWM ‘
Low Voltage PSU | >Fan
(LNK306) - Heat sink & Pan

~ Temperature
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S MPLAB® Code Configurator

MICROCHIP

& English " | Search Microcl hip
AS\ MicrocHIP =
Search Data Sheets Q

PRODUCTS APPLICATIONS DESIGN SUPPORT TRAINING SAMPLE & BUY ABOUTUS  ContactUs myMicrochip Login

CODELONFIGURAT DR

DYNAMIC CODE GENERATION °]| . g

MPLAB® Code MPLAB® Code Conflgurator (MCZ)
Configurator (MC?) Tn npu\a c u c rg I T (MC7) gen: asm
erted in Iy p]L‘tIt hl onfigures
u u n u pherals ot of dmiices. 15
59"?“ Configure | Generate lg Q‘isat MPLAB® XDUD%H o pro e rvp werfg\ nd e xtsme\y
sy to use development platform.

Featur

Documel

Forum

Support MPLAB® Code Configurator Plugin

Training is available now in the MPLAB® X IDE

MPLAB® Code Configurator Features
- Time to Market

Simple ed driver APIs. In the form of
code that can modified and debugged.
= Reliable, Small Footprint and Efficient
o Generated code is reliable and designed for ef

nd memory resourcas

Click image to eniarge

Read More

- Innovative, new and easy to use plug-in tool for MPLAB® X IDE

- Generates seamless, easy-to-understand drivers and intializers that are inserted
into your project

- Easy migration between similar MCUs and peripherals

- Supports PIC16F1704/08 today, PIC16F1713/16 in April ‘14, all others in C2Q ‘14
WWW.microchip.com/mcc
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http://www.microchip.com/get/TBD
http://www.microchip.com/get/TBD
http://www.microchip.com/get/TBD
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MICROCHIP

MPLAB® Code Configurator

Continued...

: Projects : Files M.

Project Resources

L System
i Interrupt Manager
5#  crioncrio [
%7 Apczapc [x]
[=] | EUSART=EUSART Asynchron...|x|
)  THMRO:Timer [x]
P~ FVR=FVR x
] TMR2:Timer x
4"  ECCP1zEnhanced PWHM [z

Q Search for modules E:]

=i

E-f CCP
G-gll Comparator
-~  DAC

B  ECCP

| ErECCP2

+~Enhanced PWM
«--Input Capture
{ . “-Output Compare
. HHECCP3
[, MSSP

- Memoary
El-(x)  Timer
i~ TMR L::Timer
- TMR4::Timer
- TMRG:: Timer

MPLAB® Code Configurator 2 |

L =E

: MCC Pin Manager

Generate Code (3)

EUSART::EUSART Asynchronous{NR2)

[ <<« Resources ] [ Pin Manager == ]

£5% | InitializerDefault

Enable USART

Enable Transmit 7]

Enable Continous Receive ]
Auto-Baud Detection [
Enable Address Detect [7]

=inE

Baudrate: 9600
Transmission: (@ 8 bit

Reception: @) 8 bit

~ | Error: 0.16025798
%) abit
“) 9bit

Clock Polarity: @) Mon-Inverted () Inwerted

Enable Wake-up []

Enable USART Interrupts

Enable Transmit Interrupt

Enable Receive Interrupt

Redirect STDIO to USART [

Transmit Buffer Size: (8 v | Bytes

Receive Buffer Size: :8 - Bytes

MicrocHIP
FIC16F1937

m

ZzaozwmanoDwao@D
SEAEAE N FEE
] -
aw
Package [TQFP44 + | Reverse Pin Order (7 Vertical @) Horizontal
19 20| 21| 22| 23| 24| 31|30 8 | 2| 10| 11
PORTAY POR
Module Function D23 4|S5|6|F0|2|2|3
GPIO /0 a aa -
ADC Channel
EUSART TH/CK
EUSART RX/DT
TMRO TOCKI a E
ECCP1 P1A
ECCP1 P1B
ECCP1 PiC
ECCP1 P1D | =2

Easy-to-use GUI that dynamically generates code for integrated peripherals, MCU
configurations and 1/Os
Integrated into MPLAB® X IDE to provide a very powerful and extremely easy to

use development platform

Simplifies MCU device initialization and helps drastically reduce time to market

New 8-bit MCUs
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Qv PIC16(L)F170X/171X Famil

MICROCHIP Development Tool Support (All Available Now}/

e Development Platform
e PICkit™ 3 Low Pin Count Demo Board (DM164130-9, $25.99)
e PICDEM™ Lab Development Kit (DM163045, $134.99)
e PICDEM 2 Plus (DM163022-1, $99.99)

e Programmers/Debuggers
e PICkit 3 (PG164130)
e MPLAB® ICD3 (DV164035)
e MPLAB PM3 (DV007004)

e IDE/Compiler N——
e MPLAB X IDE
e MPLAB Code Configurator

e MPLAB XC8 Compiler

All Available Now!
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Summary
MicrocHIP  Cost-Effective, Intelligent-Analog 8-bit PIC® MCUs

e Intelligent Analog Integration
e Two internal Op Amps, 10-bit ADC
e Zero Cross Detect — New!
e 5/8-bit DACs, High-Speed Comparators

PIC16F170X/171.

e Core Independent Peripherals
e Configurable Logic Cell
e Complementary Output Generator
e Numerically Controlled Oscillator

e Highly Flexible and Cost Effective
e Peripheral Pin Select — 15t for PIC16s!

e 11 New MCUs Offer a Breadth of Pin
Counts, Memory Sizes and Features

www.microchip.com/8bit

www.microchip.com/intelligentanaloq

e eXtreme Low Power Technology

_ WWW.microchip.com/cip
e 30 pA/MHz active and 35 nA sleep

New 8-bit MCUs 14
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MICROCHIP

Thank you!
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A PIC16(L)F170X/171X Family

Intelligent Analog Integration

MICROCHIP

Feature

Integrated Operational Amplifiers

Zero Cross Detect

High-speed Comparators with

rail-to-rail input/output and
hysteresis

10-bit ADC

Fixed Voltage Reference
and 5-/8-bit DAC

Benefit

Increased analog integration with
flexible design options

New feature that simplifies TRIAC control
and reduces switching transients,
thereby reducing voltage spikes, EMI,
spark across the contacts and extending
relay life

Increased voltage detection ranges with
no output jitter

Monitor application using feedback
from the system,

mTouch™ capacitive-sensing capability

Increased resolution and stable
references, independent of Vp

(not susceptible to supply-voltage
drifting)

Result

Ability to create powerful

signal-conditioning solutions

with minimal external
components

Integrated solution for home

appliances and other

applications that plug into wall

AC power

Greater flexibility in system

design with low-power
enhancements

Versatile input source for
increased control and
intelligence

Integrated solution, reducing

external components and
system costs

New 8-bit MCUs

17




T PIC16(L)F170X/171X Family

MicROCHIP Dual Operational Amplifiers

Internal Dual Operation Amplifiers

e Rail-to-Rail Input/Output
o Gain Bandvyldth Product (GBWP)  _ (2) Op-Amps integrated on
e 2 MHz typical each PIC16(L)F170X/170X MCU

e Multiple Input Sources N
e External Pin

_ FVR— |— V. Vout
e Fixed Voltage Reference (FVR) DAC — %

e 8-bit Digital to Analog Converter (DAC) - /
e All pins available externally
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Qv PIC16(L)F170X/171X Family

MICROCHIP Dual Operational Amplifiers (cont’'d)

PIC16(L)F170X/171X

8-bit DAC —V, Vout

Op-Amp —
Ex: Voltage Follower

Utilize the DAC with Op-amp to create a “true” DAC with output buffer
Op-amp in ‘unity gain’ configuration for stronger 1:1 output voltage

e PIC16(L)F170X/171X
FVR Vs Vout
Op-Amp
/r
: : . A AN
Ex: Inverting Amplifier Ro

Utilize the FVR with Op-amp to create a inverted analog signal amplifier
FVR set to Vdd/2 with signal gain based on ration of ‘R2/R1’
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