MICROCHIP

PIC17LC75X-16/PTL16

High-Performance 8-Bit CMOS EPROM Microcontrollerswith 10-bit A/D

PIC17LC752/756A is tested for high frequency,

low voltage operation - 16 MHz @ 3V

Microcontroller Core Features:

3

3

Only 58 single word instructions to learn

All single cycle instructions (250 ns) except for
program branches and table reads/writes which
are two-cycle

Operating speed:

- DC - 16 MHz clock input

- DC - 250 ns instruction cycle

8 x 8 Single-Cycle Hardware Multiplier
Interrupt capability

16 level deep hardware stack

Direct, indirect, and relative addressing modes

Internal/external program memory execution,
Capable of addressing 64K x 16 program memory
space

Pin Diagrams

Memory
Device
Program (x16) Data (x8)
PIC17LC752 8K 678
PIC17LC756A 16K 902

Peripheral Features:

Up to 50 I/O pins with individual direction control
10-bit, multi-channel analog-to-digital converter
High current sink/source for direct LED drive
Four capture input pins

- Captures are 16-bit, max resolution 250 ns
Three PWM outputs (resolution is 1- to 10-bits)
TMRO: 16-bit timer/counter with

8-bit programmable prescaler

TMR1: 8-bit timer/counter

TMR2: 8-bit timer/counter

TMR3: 16-bit timer/counter

Two Universal Synchronous Asynchronous
Receiver Transmitters (USART/SCI) with Inde-
pendent baud rate generators

Master Synchronous Serial Port (MSSP) with
SPI™ and I2C™ modes (including 12C master
mode)

64-Pin TQFP
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Special Microcontroller Features:

3

3

Power-on Reset (POR), Power-up Timer (PWRT)
and Oscillator Start-up Timer (OST)

Watchdog Timer (WDT) with its own on-chip RC
oscillator for reliable operation

Brown-out Reset
Code-protection

Power saving SLEEP mode
Selectable oscillator options

CMOS Technology:

Low-power, high-speed CMOS EPROM
technology

Fully static design

Wide operating voltage range (3.0V to 5.5V)
Commercial and Industrial temperature ranges
Low-power consumption

- <5mA @5V, 4 MHz

- 100 pA typical @ 4.5V, 32 kHz

- <1 pA typical standby current @ 5V

0 1999 Microchip Technology Inc.

Preliminary

DS30176A-page 1



PIC17LC75X-16/PTL16

Table of Contents

O T @ Y= oY= YRS 3
P O B B oAV (o] o 4 T=T 1 RS ] 0] o] oo o (PRSI 5
T I = 1=t i [or= | O g F= U= Tod (=) 1) o2 T 9
I B T OR T o To I Y Ol O Fo T Tt (=] £ ) 1 [ SO SO PROPP 35

5.0 Packaging Information
10T 1= TP PP TP PP P R OPP PRSP
(O B T a TSI TU o] o Lo SRRSO
[RYCT= Vo [T g =] oo Y= RSO SRT PRI
Product Identification System

To Our Valued Customers
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., DS30000A is version A of document DS30000.

New Customer Notification System
Register on our web site (www.microchip.com/cn) to receive the most current information on our products.
Errata

An errata sheet may exist for current devices, describing minor operational differences (from the data sheet) and recommended
workarounds. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revi-
sion 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)
* The Microchip Corporate Literature Center; U.S. FAX: (480) 786-7277

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

Corrections to this Data Sheet

We constantly strive to improve the quality of all our products and documentation. We have spent a great deal of time to ensure
that this document is correct. However, we realize that we may have missed a few things. If you find any information that is missing
or appears in error, please:

¢ Fill out and mail in the reader response form in the back of this data sheet.
« E-mail us at webmaster@microchip.com.

We appreciate your assistance in making this a better document.
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PIC17LC75X-16/PTL16

1.0 OVERVIEW

This data sheet covers the PIC17LC752-16/PTL16
and PIC17LC756A-16/PTL16 devices. The functional
characteristics of these devices are identical to the
PIC17LC752A/756A devices. For electrical specifica-
tions, see the electrical specifications contained within
this document. For all other information about these
devices, see the PIC17C7XX data sheet (DS30289).

0 1999 Microchip Technology Inc. Prelimi nary DS30176A-page 3
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Features PIC17C752 PIC17LC752-16/PTL16 | PIC17C756A | PIC17LC756A-16/PTL16 | PIC17C762 PIC17C766
Maximum Frequency 33 MHz 16 MHz 33 MHz 16 MHz 33 MHz 33 MHz
of Operation
Operating Voltage Range 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-5.5V
Program (EPROM) 8K 8K 16K 16K 8K 16K
Memory ( x16) (ROM) — — — — — —
Data Memory (bytes) 678 678 902 902 678 902
Hardware Multiplier (8 x 8) Yes Yes Yes Yes Yes Yes
Timer0 Yes Yes Yes Yes Yes Yes
(16-bit + 8-bit postscaler)

Timerl (8-bit) Yes Yes Yes Yes Yes Yes
Timer2 (8-bit) Yes Yes Yes Yes Yes Yes
Timer3 (16-bit) Yes Yes Yes Yes Yes Yes
Capture inputs (16-bit) 4 4 4 4 4 4
PWM outputs (up to 10-bit) 3 3 3 3 3 3
USART/SCI 2 2 2 2 2 2
A/D channels (10-bit) 12 12 12 12 16 16
SSP (SPI/1C w/Master Yes Yes Yes Yes Yes Yes
mode)
Power-on Reset Yes Yes Yes Yes Yes Yes
Watchdog Timer Yes Yes Yes Yes Yes Yes
External Interrupts Yes Yes Yes Yes Yes Yes
Interrupt Sources 18 18 18 18 18 18
Code Protect Yes Yes Yes Yes Yes Yes
Brown-out Reset Yes Yes Yes Yes Yes Yes
In-circuit Serial Programming Yes Yes Yes Yes Yes Yes
I/O Pins 50 50 50 50 66 66
I/O High Current | Source 25 mA 25 mA 25 mA 25 mA 25 mA 25 mA
Capability Sink 25 mA® 25 mA®) 25 mA® 25 mA® 25 mA® 25 mA®
Package Types 68-pin LCC 64-pin TQFP 68-pin LCC 64-pin TQFP 80-pin QFP 80-pin QFP
68-pin TQFP 68-pin TQFP 84-pin PLCC | 84-pin PLCC

Note 1: Pins RA2 and RA3 can sink up to 60 mA.
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PIC17LC75X-16/PTL16

2.0 DEVELOPMENT SUPPORT

The PICmicro® microcontrollers are supported with a
full range of hardware and software development tools:
 Integrated Development Environment

- MPLAB™ IDE Software
* Assemblers/Compilers/Linkers

- MPASM Assembler

- MPLAB-C17 and MPLAB-C18 C Compilers

- MPLINK/MPLIB Linker/Librarian
¢ Simulators

- MPLAB-SIM Software Simulator
¢ Emulators

- MPLAB-ICE Real-Time In-Circuit Emulator

- PICMASTER®/PICMASTER-CE In-Circuit
Emulator

- ICEPIC™
« In-Circuit Debugger
- MPLAB-ICD for PIC16F877
« Device Programmers
- PRO MATE" Il Universal Programmer

- PICSTART" Plus Entry-Level Prototype
Programmer

¢ Low-Cost Demonstration Boards
- PICDEM-17

2.1 MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8-bit microcon-
troller market. MPLAB is a Windows -based applica-
tion which contains:

« Multiple functionality

- editor

- simulator

- programmer (sold separately)

- emulator (sold separately)

A full featured editor

* A project manager

« Customizable tool bar and key mapping

* A status bar

¢ On-line help

MPLAB allows you to:

« Edit your source files (either assembly or ‘C’)

¢ One touch assemble (or compile) and download
to PICmicro tools (automatically updates all
project information)

« Debug using:

- source files

- absolute listing file

- object code
The ability to use MPLAB with Microchip’s simulator,
MPLAB-SIM, allows a consistent platform and the abil-

ity to easily switch from the cost-effective simulator to
the full featured emulator with minimal retraining.

2.2 MPASM Assembler

MPASM is a full featured universal macro assembler for
all PICmicro MCU's. It can produce absolute code
directly in the form of HEX files for device program-
mers, or it can generate relocatable objects for
MPLINK.

MPASM has a command line interface and a Windows
shell and can be used as a standalone application on a
Windows 3.x or greater system. MPASM generates
relocatable object files, Intel standard HEX files, MAP
files to detail memory usage and symbol reference, an
absolute LST file which contains source lines and gen-
erated machine code, and a COD file for MPLAB
debugging.

MPASM features include:

¢ MPASM and MPLINK are integrated into MPLAB
projects.

* MPASM allows user defined macros to be created
for streamlined assembly.

« MPASM allows conditional assembly for multi pur-
pose source files.

« MPASM directives allow complete control over the
assembly process.

2.3 MPLAB-C17 and MPLAB-C18
C Compilers

The MPLAB-C17 and MPLAB-C18 Code Development
Systems are complete ANSI ‘C’ compilers and inte-
grated development environments for Microchip’s
PIC17CXXX and PIC18CXXX family of microcontrol-
lers, respectively. These compilers provide powerful
integration capabilities and ease of use not found with
other compilers.

For easier source level debugging, the compilers pro-
vide symbol information that is compatible with the
MPLAB IDE memory display.

0 1999 Microchip Technology Inc.
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PIC17LC75X-16/PTL16

2.4 MPLINK/MPLIB Linker/Librarian

MPLINK is a relocatable linker for MPASM and
MPLAB-C17 and MPLAB-C18. It can link relocatable
objects from assembly or C source files along with pre-
compiled libraries using directives from a linker script.

MPLIB is a librarian for pre-compiled code to be used
with MPLINK. When a routine from a library is called
from another source file, only the modules that contains
that routine will be linked in with the application. This
allows large libraries to be used efficiently in many dif-
ferent applications. MPLIB manages the creation and
modification of library files.

MPLINK features include:

¢ MPLINK works with MPASM and MPLAB-C17
and MPLAB-C18.

* MPLINK allows all memory areas to be defined as
sections to provide link-time flexibility.

MPLIB features include:

« MPLIB makes linking easier because single librar-
ies can be included instead of many smaller files.

« MPLIB helps keep code maintainable by grouping
related modules together.

¢ MPLIB commands allow libraries to be created
and modules to be added, listed, replaced,
deleted, or extracted.

2.5 MPLAB-SIM Software Simulator

The MPLAB-SIM Software Simulator allows code
development in a PC host environment by simulating
the PICmicro series microcontrollers on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a file or user-defined key press to any of the pins. The
execution can be performed in single step, execute until
break, or trace mode.

MPLAB-SIM fully supports symbolic debugging using
MPLAB-C17 and MPLAB-C18 and MPASM. The Soft-
ware Simulator offers the flexibility to develop and
debug code outside of the laboratory environment mak-
ing it an excellent multi-project software development
tool.

2.6 MPLAB-ICE High Performance
Universal In-Circuit Emulator with
MPLAB IDE

The MPLAB-ICE Universal In-Circuit Emulator is
intended to provide the product development engineer
with a complete microcontroller design tool set for
PICmicro microcontrollers (MCUs). Software control of
MPLAB-ICE is provided by the MPLAB Integrated
Development Environment (IDE), which allows editing,
“make” and download, and source debugging from a
single environment.

Interchangeable processor modules allow the system
to be easily reconfigured for emulation of different pro-
cessors. The universal architecture of the MPLAB-ICE
allows expansion to support new PICmicro microcon-
trollers.

The MPLAB-ICE Emulator System has been designed
as a real-time emulation system with advanced fea-
tures that are generally found on more expensive devel-
opment tools. The PC platform and Microsoft® Windows
3.x/95/98 environment were chosen to best make these
features available to you, the end user.

MPLAB-ICE 2000 is a full-featured emulator system
with enhanced trace, trigger, and data monitoring fea-
tures. Both systems use the same processor modules
and will operate across the full operating speed range
of the PICmicro MCU.

2.7 PICMASTER/PICMASTER CE

The PICMASTER system from Microchip Technology is
a full-featured, professional quality emulator system.
This flexible in-circuit emulator provides a high-quality,
universal platform for emulating Microchip 8-bit
PICmicro microcontrollers (MCUs). PICMASTER sys-
tems are sold worldwide, with a CE compliant model
available for European Union (EU) countries.

2.8 ICEPIC

ICEPIC is a low-cost in-circuit emulation solution for the
Microchip  Technology  PIC16C5X, PIC16C6X,
PIC16C7X, and PIC16CXXX families of 8-bit one-time-
programmable (OTP) microcontrollers. The modular
system can support different subsets of PIC16C5X or
PIC16CXXX products through the use of interchange-
able personality modules or daughter boards. The
emulator is capable of emulating without target applica-
tion circuitry being present.

2.9 PRO MATE Il Universal Programmer

The PRO MATE Il Universal Programmer is a full-fea-
tured programmer capable of operating in stand-alone
mode as well as PC-hosted mode. PRO MATE Il is CE
compliant.

The PRO MATE Il has programmable VDD and VPP
supplies which allow it to verify programmed memory at
VDD min. and VDD max. for maximum reliability. It has
an LCD display for instructions and error messages,
keys to enter commands and a modular detachable
socket assembly to support various package types. In
stand-alone mode the PRO MATE Il can read, verify or
program PICmicro devices. It can also set code-protect
bits in this mode.

DS30176A-page 6
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PIC17LC75X-16/PTL16

2.10 PICSTART Plus Entry Level
Development System

The PICSTART programmer is an easy-to-use, low-
cost prototype programmer. It connects to the PC via
one of the COM (RS-232) ports. MPLAB Integrated
Development Environment software makes using the
programmer simple and efficient.

PICSTART Plus supports all PICmicro devices with up
to 40 pins. Larger pin count devices such as the
PIC16C92X, and PIC17C76X may be supported with
an adapter socket. PICSTART Plus is CE compliant.

2.11 PICDEM-17

The PICDEM-17 is an evaluation board that demon-
strates the capabilities of several Microchip microcon-
trollers, including PIC17C752, PIC17C756,
PIC17C762, and PIC17C766. All necessary hardware
is included to run basic demo programs, which are sup-
plied on a 3.5-inch disk. A programmed sample is
included, and the user may erase it and program it with
the other sample programs using the PRO MATE Il or
PICSTART Plus device programmers and easily debug
and test the sample code. In addition, PICDEM-17 sup-
ports down-loading of programs to and executing out of
external FLASH memory on board. The PICDEM-17 is
also usable with the MPLAB-ICE or PICMASTER emu-
lator, and all of the sample programs can be run and
modified using either emulator. Additionally, a gener-
ous prototype area is available for user hardware.

0 1999 Microchip Technology Inc. Prelimi nary DS30176A-page 7
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DEVELOPMENT TOOLS FROM MICROCHIP
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PIC17LC75X-16/PTL16

3.0 PIC17LC75X-16/PTL16 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings T

Ambient temperature UNAEI DIAS..........eoii i e e e ee e e e eabe e e e e eeeeeas
STOTAGE TEMPETALUIE .......veiiiiieiie ettt ettt er e b e et e e e bt e sh e sebesab et et ebn e e e n e e nbeenanenens
Voltage 0N VDD WIth FESPECE T0 VSS ....eeiieeiiiiiiie ettt e et e e e ettt e e e e e ebteeee e e s ateeeeeeaanneeeaaesannes
Voltage on MCLR With reSPeCt t0 VSS (NOTE 2)......cviviveeieieieeeeeeseeeseeee s eesee e ee sttt en et s s s sestees e eaenns
Voltage on RA2 and RA3 With FESPECE 10 VSS.....ciiiiiiiiei ettt ee et e e e e et e e e e eneeeeaaan
Voltage on all other pins With reSPECT t0 VSS ...uuiiiiiiiiiiie e

Total power diSSIPAtION (NOLE L) ........uiiii ettt ettt ee ettt e e e et e e e e e e s aaeeeeeesaansbeeeeesannbeeaeaeaannnneeaeeans)
Maximum current out of Vss pin(s) - total (@ 70°C)
Maximum current into VDD PiNn(S) - total (@ 70°%C) .....uuiiieiiiiiiiee e e e e e e ey T T e e e e e e

Input clamp current, IK (V1 < 0 OF VI > VDD)...cvoucivieiceseeisieeseseeresiesesiesessesseseseessssessssessesessesglhonssfonnsYonndhangoesessesessesaeses

Maximum output current sunk by RA2 of RA3 PINS ....ccooiiiiiiiiiiiiiiiieee e N e
Maximum output current sourced by any I/O Pin ....cccceeeiiiiieiie e e
Maximum current sunk by PORTA and PORTB (combined)...................\

Maximum current sourced by PORTA and PORTB (combined)...
Maximum current sunk by PORTC, PORTD and PORTE (comhined

Maximum current sunk by PORTF and PORTG (combi
Maximum current sourced by PORTF and PORTG
Note 1: Power dissipation is calculated as follg

Note 2: Voltage spikes below Vss at the {JC
a series resistor of 50-100Q should be\used
this pin directly to Vss.

T NOTICE: Stresses above thoseisted u
age to the device. Thisi tress.rating’o

ycurrents greater than 80 mA, may cause latch-up. Thus,
=n applying a "low" level to the MCLR pin, rather than pulling

0 1999 Microchip Technology Inc. Prelimi nary DS30176A-page 9



PIC17LC75X-16/PTL16

FIGURE 3-1: PIC17LC75X-16/PTL16 VOLTAGE-FREQUENCY GRAPH
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PIC17LC75X-16/PTL16

3.1 DC CHARACTERISTICS: PIC17LC75X-16/PTL16 (Commercial)
Standard Operating Conditions (unless otherwise stated)
DC CHARACTERISTICS . .
Operating temperature  0°C < TA < +70°C for commercial
Param.
No. Sym Characteristic Min Typt | Max | Units Conditions
D001 VDD Supply Voltage 3.0 - 5.5 \
D002 VDR RAM Data Retention 15* - - \ Device in SLEEP, mode
Voltage (Note 1)
D003 VPOR VDD start voltage to - Vss - \ See sectjpa.on Power-on
ensure internal Reset férdetails
Power-on Reset signal
D004 SvDbD VDD rise rate to 0.010 * - - Vims Seé syctipn on Power-on
ensure proper R for detaj
operation
D005 VBOR Brown-out Reset 3.65 - 4.35 /\v\ w
voltage trip point K
D006 VPORTP Power-on Reset trip point - 2.2 - \\>/ /Vﬁ{= VPORTP
D010 IDD Supply Current - & r%ﬁ) Fosc = 4 MHz (Note 4)
D011 (Note 2) - 3 m Fosc = 16 MHz, VbD = 3V
D014 - 85\ N I56—| A | Fosc=32KHz,
(EC osc configuration)
D021 IPD Power-down Current 1 \{ pA VDD = 3.0V,
(Note 3) \ WDT disabled
Module Differential N
Current
D023 AIBOR BOR circuitry = 150 300 MA VDD = 4.5V, BODEN enabled
D024 AlwpT Watchdog Jimer 10 35 MA VDD = 5.5V
D026 AlAD AD ¢ rter > - 1 - HA VoD = 5.5V, A/D not convert-
ay ng
* \%/ ed but not tested.
T is<at 5%, 25°C unless otherwise stated. These parameters are for design guidance only and are
Note 1: Thi D can be lowered in SLEEP mode without losing RAM data.
2: The mainly a function of the operating voltage and frequency. Other factors such as 1/O pin loading

DT disabled.

For capacitive loads, the current can be estimated (for an individual I/O pin) as (CL ¢ VDD)  f
CL = Total capacitive load on the 1/O pin; f = average frequency the 1/O pin switches.
The capacitive currents are most significant when the device is configured for external execution (includes extended
microcontroller mode).
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 hi-impedance state and tied to VDD or Vss.
For RC osc configuration, current through Rext is not included. The current through the resistor can be estimated by
the formula IR = VDD/2Rext (mA) with Rext in kOhm.

ent consumed from the oscillator and I/O’s driving external capacitive or resistive loads needs to be considered.

0 1999 Microchip Technology Inc.
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PIC17LC75X-16/PTL16

3.2

DC CHARACTERISTICS: PIC17LC75X-16/PTL16 (Commercial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)

Operating temperature 0°C

< TA < +70°C for commercial

Operating voltage VDD range as described in Section 3.1 of the
PIC17C7XX Data Sheet, (DS30289)

Param.
No. Sym Characteristic Min Typt Max |Units Conditions
Input Low Voltage
VIL 1/0 ports
D030 with TTL buffer (Note 6) Vss - 0.8 V |45V <VDD<5.5Y
Vss - 0.2VbD V |3.0V<VDD<45
D031 with Schmitt Trigger buffer
RA2, RA3 Vss - 0.3VDD vV |I2c complia
All others Vss - 0.2VDD \%
D032 MCLR, OSCL1 (in EC and RC mode) Vss — 0.2VDD V |Notel
D033 OSC1 (in XT, and LF mode) - 0.5VDD - v O
Input High Voltage
VIH 1/0 ports /\
D040 with TTL buffer (Note 6) 2.0 - VDD S\ < VDp's 5.5V
1+ 0.2VDD — VDD r3.QV <¥DD < 4.5V
D041 with Schmitt Trigger buffer
RA2, RA3 0.7VDD - DD 12C compliant
All others 0.8VDD - D
D042 MCLR 0.8VDD - >v Note1
D043 OSC1 (XT, and LF mode) - @\QD - v
D050 VHys |[Hysteresis of 0.15VD < o Y
Schmitt Trigger inputs N
Input Leakage Current
(Notes 2, 3)
D060 liL 1/0 ports (except RA2, RA3) N\ D +1 WA |Vss < VPIN < VDD,
1/0O Pin (in digital mode) at
hi-impedance PORTB weak
pull-ups disabled
D061 MCLR, TEST - +2 HA [VPIN =Vss or VPIN = VDD
D062 RA2, RA3 +2 MA |VsSs < VRA2, VRA3 < 12V
D063 OSC1 (EC, RC modés) - - +1 MA [Vss < VPIN £VDD
D063B OSC1 (XT, de - - VPIN MA |RF21MQ
D064 MCLR, TES — — 25 HA [VMCLR = VPP =12V
/\ (when not programming)
D070 IPURB pd eak pull-Up.gufrent 60 200 400 WA | VPIN = Vss, RBPU = 0
4.5V VDD £5.5V
* These parameters afe chatatterized but not tested.
T é mPNs at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
b eters are for design guidance only and are not tested, nor characterized.
Note 1: lllator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the PIC17C7XX
driven with external clock in RC mode.

2: The leakageé 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.

3: Negative current is defined as current sourced by the pin.

4: These specifications are for the programming of the on-chip program memory EPROM through the use of the table write
instructions. The complete programming specifications can be found in: PIC17C7XX Programming Specification (Literature
number DS30274).

5: The MCLR/VPP pin may be kept in this range at times other than programming, but is not recommended.

6: For TTL buffers, the better of the two specifications may be used.

DS30176A-page 12
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PIC17LC75X-16/PTL16

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
Operating temperature 0°C
Operating voltage VDD range as described in Section 3.1 of the
PIC17C7XX Data Sheet, (DS30289)

< TA £ +70°C for commercial

Param.
No. Sym Characteristic Min Typt Max |Units Conditions
Output Low Voltage
D080 VoL 1/0 ports loL = VDD/1.250 mA
- - 0.1VDD V |45V <VDD<5.5V
- - 0.1VoD * V |VDD =3.0V
D081 with TTL buffer - - 0.4 \
D082 RA2 and RA3 - - 3.0 \
- - 0.4 \Y
- - 0.6 \Y
D083 OSC2/CLKOUT - - 0.4 \Y)
D084 (RC and EC osc modes) - - 0.1VoD *
Output High Voltage (Note 3)
D090 VoH 1/0 ports (except RA2 and RA3) \ |IoM= -¥DD/2.5 mA
0.9VDD - \% 5V=VDD<5.5V
0.9vDpD * - - ? ) %D =3.0v
D091 with TTL buffer 2.4 < loH = -6.0 mA, VDD = 4.5V
Note 6
D093 OSC2/CLKOUT 24 V [loH =-5mA, VDD = 4.5V
D094 (RC and EC osc modes) 0.9VDD * V  |loH = -VDD/5 mA
(PIC17LC75X-16/PTL16 only)
D150 Vob Open Drain High Voltage V |RA2 and RA3 pins only
pulled-up to externally applied
\ voltage
Capacitive Loading Specs on QOut-
put Pins <x
D100 Cosc2 |OSC2/CLKOUT pin - 25 % pF |In EC or RC osc modes when
OSC2 pin is outputting CLK-
OUT. External clock is used to
> drive OSC1.
D101 Cio All I/O pins and GSC - - 50 f pF
D102 CaD - - 50t pF |In microprocessor or extended
microcontroller mode
*
t unless otherwise stated. These parameters are for design guidance only and are not
tested.
¥ ign guidance only and are not tested, nor characterized.
Note 1 canfighication, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the PIC17C7XX

egative current is defined as current sourced by the pin.

jpstryctions. The complete programming specifications can be found in: PIC17C7XX Programming Specification (Literature

nuxgbg

DS30274).

5: The MCLR/VPP pin may be kept in this range at times other than programming, but is not recommended.
6: For TTL buffers, the better of the two specifications may be used.

0 1999 Microchip Technology Inc.
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PIC

17LC75X-16/PTL16

DC CHA

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < Ta < +40°C

Operating voltage VDD range as described in Section 3.1 of the
PIC17C7XX Data Sheet, (DS30289)

RACTERISTICS

Param.
No. Sym Characteristic Min Typt Max |Units Conditions

Internal Program Memory Pro-
gramming Specs (Note 4)

D110 VPP Voltage on MCLR/VPP pin 12.75 - 13.25

D111 VDDP | Supply voltage during 4.75 5.0 5.25
programming

D112 PP Current into MCLR/VPP pin - 251 50

D113 IDDP Supply current during - - 30 %
programming

D114 TPROG |Programming pulse width 100 - 1000

These parameters are characterized but not tested.

t Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design
tested.
s These parameters are for design guidance only and are not tested, nor characteriz
Note 1: In RC oscillator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is nog r
devices be driven with external clock in RC mode
2: The leakage current on the MCLR pin is strongly dependent on the applied
normal operating conditions. Higher leakage current may be measu
3: Negative current is defined as current sourced by the pin
4: These specifications are for the programming of the on-chip progtam v
instructions. The complete programming specifications can be
(Literature number DS30274)
5: The MCLR/VPP pin may be kept in this range at times ofhe th
6: For TTL buffers, the better of the two specifications may
Note: Internal Program Memory PrograrfRming Spec \/

When using the Table Write for internalNpro am , the device temperature must be less than 40°C.
For In-Circuit Serial Programming (ICSPLY, refer to the device programming specification.

7
&
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PIC17LC75X-16/PTL16

3.3 Timing Parameter Symbology

The timing parameter symbols have been created following

one of the following formats:

1. TppS2ppS 3. TccisT (1°C specifications only)
2. TppS 4.Ts (12C specifications only)
T

F Frequency T Time

Lowercase symbols (pp) and their meanings: <\
pp

ad Address/Data ost Oscillator Start-

al ALE pwrt Power-Up T,

cc Capturel and Capture2 rb PORTB

ck CLKOUT or clock rd RD

dt Data in rw RDo

in INT pin to OCKI

io 1/0 port t12 R and TCLK3

mc MCLR atchdog Timer

oe OE wr WR

\

os osc1 /\\

Uppercase symbols and their meaningz/\ \>
S

D Driven L Low

E Edge P Period

F Fall R Rise

H \ Valid

I hyalid (Hik Z Hi-impedance

0 1999 Microchip Technology Inc.
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PIC17LC75X-16/PTL16

FIGURE 3-2: PARAMETER MEASUREMENT INFORMATION

All timings are measured between high and low measurement points as indicated in the figures below.

Input Level Conditions
PORTC, D, E, F and G pins

>< >< >< VIH = 2.4V

ViL = 0.4V

. Data in valid Lo

-
_»I 14_
All other input pins Data in invalid
>< >< >< VIH = 0.9 VDD
ViL=0.1 VD
' Data in valid .
! — - O
Data in invalid

Output Level Conditions w
VOH=0.7VDD —#--------- N A S

VDD/2 : X

VoL=03VDD —{x--------- \

P,

' Data out valid *
' > -

Data out invalid

0.1 VDDX AAAAAAAAAAAA 3<
- < Rise Time —»/ FQ\%

- N\
Load Conditions

oa¢ Condition 1

50 pF <CL
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PIC17LC75X-16/PTL16

3.4 Timing Diagrams and Specifications
FIGURE 3-3: EXTERNAL CLOCK TIMING
. Q4 i Q1 i Q2 i Q3 . Q4 . Q1 :
' : :<—1—>: ' 3:<—>' :<—>:3 - - '
X . : " . 4 e -
|- 2 » 4
osC2 t
t In EC and RC modes only.
TABLE 3-1: EXTERNAL CLOCK TIMING REQUIREMENTS
Param
No. Sym Characteristic Min| Typt | Max | Units Conditions
Fosc | External CLKIN Frequency | DC — 16 MHz | EC osc mode
(Note 1)
Oscillator Frequency DC — 4 MHz | RC osc mode
(Note 1) 2 — 16 MHz | XT osc mode
DC — 2 MHz | LF osc mode
1 Tosc | External CLKIN Period 62.5 — — ns EC osc mode
(Note 1)
Oscillator Period 250 — — ns RC osc mode
(Note 1) 62.5 — 1,000 ns XT osc mode
500 — — ns LF osc mode
2 Tcy | Instruction Cycle Time 121.2| 4/Fosc DC ns
(Note 1)
3 TosL, | Clock in (OSC1) 10 — — ns EC oscillator
TosH | high or low time
4 TosR, | Clock in (OSC1) — — 5% ns EC oscillator
TosF | rise or fall time
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, nor characterized.
Note 1: Instruction cycle period (TcY) equals four times the input oscillator time base period. All specified values are based on

characterization data for that particular oscillator type under standard operating conditions with the device executing code.
Exceeding these specified limits may result in an unstable oscillator operation and/or higher than expected current con-
sumption. All devices are tested to operate at “min.” values with an external clock applied to the OSC1/CLKIN pin.
When an external clock input is used, the “max.” cycle time limit is “DC” (no clock) for all devices.

Preliminary DS30176A-page 17
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PIC17LC75X-16/PTL16

FIGURE 3-4: CLKOUT AND I/O TIMING
Q4 | Q1 | Q2 | Q3 l
: : -—> :10 : : : : - : 11 :
. . 122, L :
osc2 t LN .23, ! ! !
w13 o = 12 |
- ' : v, =118 ' " :
o :‘_"14 lg'q—o-—' ' —>|<—16 (\ .
/0 Pin ' 1
(input) o J
| 17— —— 15 /l !
I/0 Pin ' hV4 ' '
(outpu) old value | A : \\//@@e :
T e | |
T In EC and RC modes only. v
TABLE 3-2: CLKOUT AND 1I/O TIMING REQUIREMENTS \S
Param
No. Sym Characteristic Min W Max Units | Conditions
10 TosL2ckL | OSC1! to CLKOUT! — >15 ¥ 30 F ns Note 1
11 TosL2ckH | OSC1! to CLKOUT?t \ 15 % 30 % ns Note 1
12 TckR CLKOUT rise time \ 5% 15 ¢ ns Note 1
AN
13 TckF CLKOUT fall time N\ \ 5% 15 ¢ ns Note 1
14 TckH2ioV | CLKOUT 1 to Port out\@a\ — — | 05Tey+20%| ns Note 1
15 TioV2ckH | Port in valid before CLKOUYX 0.25Tcy + 25 ¢ — — ns Note 1
16 TckH2iol | Portin hold @e\:g_mun A4 0t — — ns Note 1
17 TosL2ioV OSCl/@ cyﬁi)tbﬁcy/ﬂwalid — — 100 * ns
18 TosL2iol OS 11 Q2 tycle) ts Porpihput 0% — — ns
ali
|/ in hol t|m9)/>
19 TioV20 rt inpyt vatd 15’0SC11 30% — — ns
X(I/ in setup jifne)
20 Tié& /RQKQJD‘[EUI rise time — 10 ¢ 351 ns
21 "‘Fref Port output fall time — 10t 35¢ ns
22 Bnl-yL \I/D?T pin high or low time 25* — — ns
23 TrpHL RB7:RBO change INT high or low 25* — — ns
time
* These jgarameters are characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
s These parameters are for design guidance only and are not tested, nor characterized.

Note 1: Measurements are taken in EC Mode where CLKOUT output is 4 x TOSC.

DS30176A-page 18
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PIC17LC75X-16/PTL16

FIGURE 3-5: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
AND BROWN-OUT RESET TIMING

Internal
POR / BOR

PWRT
Time-out

osc 32 > .
Time-out

Internal
RESET

Watchdog
Timer
RESET

Address /
Data

TABLE 3-3:  RESET, WATCHDOG TIMER, OSC{LLATOR START-UP TIMER, POWER-UP TIMER,
AND BROWN-OUT RESE(P\QQ\ TS

Param.
No. Sym Characteristic Min Typt Max | Units Conditions

30 TmcL | MCLR Pulse Width (low) 100 * — — ns | VDD =5V

31 TwDT Watchdog erXime-out Pgriott” 5* 12 25* ms | VDD =5V
(Postscate,= 1) /;

32 TosT OSy}ﬁt/iaﬁ ;tirt-ubiimeylferiod — | 1024Toscs | — ms | Tosc = OSC1 period
33 TPWRT Pf{ve?\gp/T/ir(wzr/Pe{io&/ 40 * 96 200*| ms | VbD=5V

34 Tioz \%CLﬁ to Wi/mﬁedance 100 F — — ns Depends on pin load

35 T 22d1 >M R to em Interface bus — — 120 * ns
(/AQl YADO0>) invalid

36 T&)& Brown-out Reset Pulse Width (low) 100 * — — ns 3.9V < VDD £4.2V
esk paranieters are characterized but not tested.

is specification ensured by design.

0 1999 Microchip Technology Inc. Prelimi nary DS30176A-page 19



PIC17LC75X-16/PTL16

FIGURE 3-6: TIMERO EXTERNAL CLOCK TIMINGS

RALITOCKI 7‘ %Xk f

40 41 !
: 42 :
TABLE 3-4: TIMERO EXTERNAL CLOCK REQUIREMENTS (\
Param N
No. Sym |Characteristic Min Typt | Max |Units 4;@0 s
40 TtOH [ TOCKI High Pulse Width [No Prescaler 0.5Tcy +20 § — | — |y A
With Prescaler 10* — 7/ @ \,\
a1 TtOL |TOCKI Low Pulse Width |No Prescaler 0.5Tcy +20 8 — \/né
With Prescaler 10* — | — n<
42 TtOP | TOCKI Period GREATER OF: —_— \5\}\1 = prescale value
20NSORTCY+408§ \ 1, 2, 4, ..., 256)
N >
* These parameters are characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for\design guidance only and are not
tested.
8 This specification ensured by design.

FIGURE 3-7: TIMER1, TIMER2, AND TIMER3 EXTER@QL

TCLK12 !
or ! !
45 '

TCLKS3

48

48

TABLE 3-5: ﬂl\éB&;ﬁ\M%?Z, AND TIMER3 EXTERNAL CLOCK REQUIREMENTS

Param
No. Cs_yﬂn\ Chwaracteristic Min Typt Max |Units Conditions

45 234 | TCLK12 and TCLK3 high time 05Tcy +20§| — — ns
46 TtlQL TCLK12 and TCLK3 low time 0.5Tcy+208| __ — ns
47 Tflx{SP TCLK12 and TCLK3 input period Tcy+408§ — — ns |N = prescale value
N (1,2, 4, 8)
48 TckE2tmrl | Delay from selected External Clock Edge to 2Tosc § — |6Tosc§| —
Timer increment
* These parameters are characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
§ This specification ensured by design.
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PIC17LC75X-16/PTL16

FIGURE 3-8: CAPTURE TIMINGS

CAP pin
(Capture Mode)

50 ; 51

TABLE 3-6:  CAPTURE REQUIREMENTS Q

Param \)
No. Sym |Characteristic Min Typt | Max ’Uﬂits Conditions
50 TccL |Capture pin input low time 10* — — N5
51 TccH | capture pin input high time 10* — \ QS
52 TceP | capture pin input period 2Tcy § = _— @ N = prescale value (4
N \ or 16)
* These parameters are characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters axe far'design guidance only and are not
tested.
8 This specification ensured by design.

FIGURE 3-9: PWM TIMINGS

PWM pin :
(PWM Mode) Lo
- =54
AN
TABLE 3-7: PWM R%REV@N{W
Param
No. Sym |Charactexistic Min Typt| Max [Units Conditions

wpin\@tm@ée/me — 10*| 35* | ns

Mpin output fall time — 10*| 35* | ns
[PMipin outaut i
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PIC17LC75X-16/PTL16

FIGURE 3-10: SPI MASTER MODE TIMING (CKE = 0)

sck w
(CKP = 1) X /

(C
”00000000\ \
o RGA v L emegea hw L) N
A — -
: 75,76
SDI ‘ S BIT6 - i -1)
L
173
Note: Refer to Figure 3-2 for load condmons
TABLE 3-8: SPI MODE REQUIREMENTS (MASTER &\\DE\G@\; 0)
Param. i iti
No. Symbol |Characteristic Typt | Max [Units | Conditions
70 TssL2scH, |SS!i to SCKi or SCKt input cY * — — ns
TssL2scL \)f
71 TscH SCK input high time \Q\ont\hQOE\ 1.25Tcy +30 * — — ns
A (slave mode) \sindle Byte” 40 — [ =1 ns [Note1
72 TscL SCK input low ti C&mpﬁous 1.25Tcy + 30 * — — ns
72A (stave mode) S}zgle Byte 40 — — ns |Notel
73 TdiV2scH, Setup time of DI data mput'to SCK edge 100 * — — ns
TdiV2scL
73A TB2B Last CIW{ Byté1yo the 1st clock edge | 1.5Tcy +40* — — ns |Notel
74 TscH2diL, time of §Dl\d/afté input to SCK edge 100 * — — ns
TscL2di
75 TdoR éﬁwﬁa\oyﬁut rise time — 10 | 25* | ns
76 'Dd@ \ O\ckata output fall time — 10 | 25* ns
78 T5<R ) ) SCthput rise time (master mode) — 10 25* ns
79 \I‘s{:F / SCK output fall time (master mode) — 10 25* ns
80 w SDO data output valid after SCK edge — — 50 * ns
TscL2
* Characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: Specification 73A is only required if specifications 71A and 72A are used.
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PIC17LC75X-16/PTL16

FIGURE 3-11: SPI MASTER MODE TIMING (CKE = 1)

SDI

BIT6->--1

! : : : -~ — -~
Lo o 78
Lo ' ! «
SDO \Y . 1MSb X BIT6 (2 1 >< LSb /> L\
S e Y
Lo 75,76
M

Note: Refer to Figure 3-2 for load conditions.

TABLE 3-9: SPI MODE REQUIREMENTS (MAS@\D@(E 1)

Pa’\'l’zm Symbol Characteristic Typt | Max | Units Conditions
71 TscH SCK input high time (%nll\?ybl{\s\ >1.25TCY +30* — — ns
71A (slave mode) Sm\ﬁ@y@ 40 — — ns |Note 1
72 TscL SCK input low time ébqti ous | 1.25Tcy+30* | — — ns
72A (stave mode) \S{ngle Byte 40 — | = ns |Note 1
73 TdiV2scH, Setup time of SD\data input to ek edge 100 * — — ns
TdivV2scL
73A Te28B a/;t/zgc?@dge 07\3{}!% Istclockedge | 1.5Tcy +40* — — ns |Note 1
Vi
74 TscH2diL, SDI input to SCK edge 100 * — — ns
TscL2diL
75 TdoR SEPO dz}rxout}»ﬁ rise time — 10 25* ns
76 Td0< < SDO\dQL\a output fall time — 10 | 25* ns
78 /'[sc\R SCK\out/put rise time (master mode) — 10 25 * ns
79 /'FSQF\ §9K output fall time (master mode) — 10 25* ns
80 \'%QéH doV, |SDO data output valid after SCK edge — — | 50* ns
2doV
81 do¥2scH, |SDO data output setup to SCK edge Tcy * — — ns
T scL
* Characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

Note 1: Specification 73A is only required if specifications 71A and 72A are used.
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PIC17LC75X-16/PTL16

FIGURE 3-12: SPI SLAVE MODE TIMING (CKE = 0)

ES
SCK
(CKP
A
SCK
(CKP
SDO
SDI : BIT6 - -2-1
Note: Refer to Figure 3-2 for Ioad conditions.
TABLE 3-10: SPI MODE REQUIREMENTS (SLAVE MM\G\(CKE 0)
PaNrgm Symbol |Characteristic Typt | Max [Units | Conditions
70 TssL2scH, |[SS: to SCKi or SCK1 input \ TCY * — — ns
TssL2scL \
71 TscH SCK input high time Con\ﬁn\ub\s \/f.25TCY +30* — — ns
71A (stave mode) S}‘rgl\e @y{e} 40 — — ns |Note 1
72 TscL SCK input low tim C\Qtin ous 1.25Tcy +30 * — — ns
72A (slave mode) /ﬁggle Byte 40 — — ns |Note 1l
73 TdiV2scH, Setup timeo6f | data\ pM K edge 100 * — — ns
TdiV2scL
73A TB2B Last cl éd/g{ Byte’\to the 1st clock edge 1.5Tcy +40* — — ns |Notel
ojy\e
74 TscH2diL, H e oWnput to SCK edge 100 * — — ns
TscL2diL
75 TdoR \Szf)/dé‘ta\ou ut rise time — 10 | 25~ ns
76 TdoF ™\ \S\Dé\data output fall time — 10 | 25* | ns
77 /fs§4-|/2®>2) S_S\r\t,a?SDO output hi-impedance 10~ — | 50* ns
78 \TQC?%/ SCK output rise time (master mode) — 10 25 * ns
79 TS&\ SCK output fall time (master mode) — 10 25 * ns
80 TscH2dw¥, | SDO data output valid after SCK edge — — | 50* ns
TscL2doV
83 TscH2ssH, |SS 1 after SCK edge 1.5Tcy +40* — — ns
TscL2ssH
* Characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: Specification 73A is only required if specifications 71A and 72A are used.
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PIC17LC75X-16/PTL16

FIGURE 3-13: SPI SLAVE MODE TIMING (CKE = 1)

SDO

SDI

BIT6 --2>1

Note: Refer to Figure 3-2 for load conditions.

TABLE 3-11: SPI MODE REQUIREMENTS (SMBE\BK}_ =1)
N

Param. L . . .
No Symbol |Characteristic /\\\ Min Typt | Max [Units | Conditions
70 TssL2scH, |SSi to SCK! or SCK1 input \\> Tcy * — | = ns
TssL2scL
71 TscH SCK input high time CoMpaous 1.25Tcy +30* — — ns
71A (slave mode)/\ S)ngle Byte 40 — — ns |Notel
72 TscL SCK inpyt lowNim Continuous 1.25Tcy + 30 * — — ns
72A (sla\y@m Single Byte 40 — — ns |Note1
73A TB2B St é(%éd of BMO the 1stclock edge | 1.5Tcy +40* — — ns |Notel
of Ryte A
74 TscH2diL old t e%)(,%ﬁl ata input to SCK edge 100 * — — ns
TscL2dk
75 TdoQ/ < SDO data output rise time — 10 | 25* ns
76 TdoF SDOdafa output fall time — 10 | 25* ns
77 }s§l-\|}§doz §T to SDO output hi-impedance 10* — 50 * ns
80 \'I%séH doV, DO data output valid after SCK edge — — | 50* ns
sgf2doV
82 Tséh%dov SDO data output valid after SSi edge — — 50 * ns
83 TstH2ssH, | SS 1 after SCK edge 1.5Tcy +40* — — ns
TscL2ssH
* Characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.

Note 1: Specification 73A is only required if specifications 71A and 72A are used.
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FIGURE 3-14:

I°C BUS START/STOP BITS TIMING

SCL

Note:

! . 91 : .
90 92
SRR (« o
L / D \ f
: (« A
\ )) 1

START
Condition

Refer to Figure 3-2 for load conditions.

{_

STOP

Con

dition

<

ZOIN

TABLE 3-12:  12C BUS START/STOP BITS REQUIREMENTS
Param. Sym |Characteristic Min T ax its onditions
wan Sy v o o] .3
920 TSuU:STA |START condition |100 kHz mode 2(Tosc)(BRG + 1) § /x —\ \Gfﬂy relevant for repeated
Setup time 400 kHz mode | 2(Tosc)(BRG + 1) § — START condition
1 MHz mode " [2(Tosc)(BRG /Tﬁ“i
91 THD:STA |START condition [100 kHz mode 2(Tosc)(BRG «\{) N—] — After this period the first
Hold time 400 kHz mode 2(Tosc)@Rks\+ 1§ — ns |clock pulse is generated
1 MHz mode U 2(T96Ql(BRQ+\1l§ —
92 Tsu:sTo |STOP condition  |[100 kHz mode 2((0&@{B\BG N\l) 8 — | —
Setup time 400 kHz mode ~2(T éX(QRIS\wL N — [ — ns
1 MHz mode Q g@‘ss@\(B\RQ+ 1) 8] — | —
93 THD:STO [STOP condition [100 kHz sede [ 2(W0sQ)BRG + 1) §| — | —
Hold time 400 kHz}x{)dé\ 2({0§Q(BQG +1)8] — | — ns
1 MHz mode\!) \%(Tc}szj(BRG +1)8] — | —
§ This specification ensured by desigr,
Note 1: Maximum pin capacitance = 10 p all 12C pip&
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FIGURE 3-15: I1°C BUS DATA TIMING

103+ = . 100 ; — e 102
e /
scL : 0. 1 e (T S 8
— 90 -~— | 106«—>m I " an
P91 - T e 107 — 92— .
SDA : ! —\ —— - : :
In \ ! / ' >< _____ 4 A
— 109m— — 109> l~— 110—
SDA g:g:g:g:g:g:g:g:g:g:g:g:g:g:g:g:g:g:g:g:g:g:f., VAR
DUt RS EERRI >< ..... A
Note: Refer to Figure 3-2 for Ioéd conditions. ' K \
2 )
TABLE 3-13: |“C BUS DATA REQUIREMENTS
Param No.| Sym [Characteristic Min Max [ Units \__Conditions”
100 THIGH |Clock high time | 100 kHz mode | 2(Tosc)(BRG + 1) § | — s’ N
400 kHz mode | 2(Tosc)(BRG +1)§ | — s
1 MHz mode W | 2(Tosc)(BRG +1) § | — us {
101 TLow  |Clock low time 100 kHz mode | 2(Tosc)(BRG +1) § us
400 kHz mode [ 2(Tosc)BRG+1)&§| & | “ms. | N\
1MHzmode W [ 2(Tosc)BRG+ 1) § | N\ Y\ ™>Sms I
102 TR SDA and SCL 100 kHz mode — 1000\ [V ng™~]Cb is specified to be from
rise time 400 kHz mode 20+ 0.1Cb *\_ N300*\| ¢hs |10 to 400 pF
1 MHz mode Y — 300* N\ Js
103 TF SDA and SCL 100 kHz mode < N300% | V'ns  [Cb is specified to be from
fall time 400 kHz mode 20+ 0.2Ch N300 % ns |10 to 400 pF
1 MHz mode V) N 100 * ns
90 Tsu:STA |START condition | 100 kHz mode | 2(JosC)(BRG + D& D> — us | Only relevant for repeated
setup time 400 kHz mode ([ 2(Tosc)(BRG*x 1) 8] — us  |START condition
1 MHz mode 0 N\2NOsS)BRG + D) § | — ps
91 THD:STA |START condition | 100 kHz pode. | 2(T&3Q)(BRG ¥1)§ | — ps | After this period the first
hold time 400 kHz'wo0 TOSOBRG +1)§| — ps  |clock pulse is generated
1 MHamode "N}TOscYBRG +1) § | — ps
106 THD:DAT |Data input 100°HZYode 0 — ns
hold time 400 kPg mdde N\ 0 0.9* Hs
1 MHz mdde ™ TBD * — ns
107 TSU:DAT |Data input 100 kHz modg/” 250 * — ns |[Note 2
setup tim 00 kHz'Myde 100 * — ns
1 Mgz mede V) TBD * — ns
92 Tsu:isto |ST ndjt MO kiAz mode | 2(Tosc)(BRG +1)§ | — us
setupqi 400%kHz mode | 2(Tosc)(BRG +1)§ | — us
2 MHz mode W | 2(Tosc)BRG +1) § [ — us
109 TAA tputyalithirém 4~ 100 kHz mode — 3500*| ns
clack 400 kHz mode — 1000 * ns
/ 1 MHz mode V) — — ns
110 UF ,Bﬂé\@e/\!ime 100 kHz mode 471 — ps  [Time the bus must be free
400 kHz mode 13% — ps before a new transmission
\ 1 MHz mode V) TBD * — ps  |can start
DX024 |) [cb  IBus capacitive loading — 400* | pF  [Note 3,4

racterized but not tested.
is specification ensured by design.
hese parameters are for design guidance only and are not tested, nor characterized.

Maximum pin capacitance = 10 pF for all 12c pins.

A fast-mode (400 kHz) I2C-bus device can be used in a standard-mode I12C-bus system, but the parameter # 107 = 250 ns
must then be met. This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If
such a device does stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line.

PARAMETER # 102 + # 107 = 1000 + 250 = 1250 ns (for 100 kHz-mode) before the SCL line is released.

C,, is specified to be from 10-400pF. The minimum specifications are characterized with C,=10pF. The rise time spec (t;)
is characterized with R,=R,; min. The minimum fall time specification (t) is characterized with C,=10pF, and R,=R,, max.
These are only valid for fast mode operation (Vbb=4.5-5.5V) and where the SPM bit (SSPSTAT<7>)=1.)

Max specifications for these parameters are valid for falling edge only. Specs are characterized with Rp=Rp min and
C,=400pF for standard mode, 200pF for fast mode, and 10pF for 1IMHz mode.
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FIGURE 3-16: USART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING

TX/CK ﬁ
pin —> le— 121 ' re— 121 Co
RX/DT i , N4
pin I >< X
— 100 |- 122 —>. -—
A
TABLE 3-14: USART SYNCHRONOUS TRANSMISSION REQUIREMENTS < \

Param —
No. Sym Characteristic Min | Typt | Max | Units Wo

120 TckH2dtV | SYNC XMIT (MASTER & PIC17LCXXX — — 755 s l
SLAVE)
Clock high to data out valid
121 TckRF Clock out rise time and fall time | PIC17LCXXX — — 40N s
(Master Mode) /\
122 TdtRF Data out rise time and fall time | PIC17LCXXX — \—w 40\‘\\ ng§
* Characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These para are fok degign guidance only and are not
tested.
FIGURE 3-17: USART SYNCHRONOUS RECEIVE (MASTE IMING
TXICK I\r %
i : 125 ' X
PSS IDNANN |
RX/DT g .
RX pd FANNN X
S
TABLE 3-15: USART SYNCHRWS RECENE> REQUIREMENTS
Param
No. Sym CharaCteristic Min Typt Max | Units Conditions
125 TditvackL KSYNZRCY (MASTER & SLAVE)
ba{a s%up)zé‘y% CK1 (DT setup time) 15 — — ns
126 Tcpéd}[\ Data\@afa T CK1 (DT hold time) 15 — — ns
T Data in ‘qyp’{column is ak5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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FIGURE 3-18: USART ASYNCHRONOUS MODE START BIT DETECT

RX Start bit
(RX/DT pin)

x16 CLK i

Q2, Q4 CLK ' !
120A—» +—
—> < 123A

¢\

TABLE 3-16: USART ASYNCHRONOUS MODE START BIT DETECT REQUIREM \
Param
No. Sym Characteristic Min Typt Ma}/ uni Conditigns
120A TdtL2ckH | Time to ensure that the RX pin is sampled low — </CY€ /nsh
121A TdtRF Data rise time and fall time Receive — — Nots 1 @s
Transmit — /\ 40 t }§
123A TckH2bckL | Time from RX pin sampled low to first rising edge — Tovs] hs
of x16 clock v
1t These parameters are for design guidance only and are not teste
§ This specification ensured by design.
Note 1: Schmitt trigger will determine logic level.
FIGURE 3-19: USART ASYNCHRONOUS RECEIV WAVEFORM

R
(RX/DT pin)

X _F | B‘&}‘\\) ./ Bit0
- NN Baud CLK for all but start bit
' ' /\\\ : |

baud CLK

x16 CLK

%8 9 10 11
—*T T T<—126A—>:

12 13 14 15 16

Samples

TABLE 3-17: USAI{@@HRMS RECEIVE SAMPLING REQUIREMENTS
Param
No. m \(‘\Wﬂc Min Typt Max | Units Conditions

125A chH >S>etup time of RX pin to first data Tcy § — — ns

/\ ampled
126A tL2skH Hold time of RX pin from last data Tcy § — — ns
0 sampled

8/ This specification ensured by design.
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TABLE 3-18: A/D CONVERTER CHARACTERISTICS
Param.
No. Sym | Characteristic Min Typt Max Units Conditions
A01 NR | Resolution — — 10 bit | VREF+=VDD =5.12V,
Vss < VAIN < VREF+
— — 10* bit | (VREF+ — VREF-) = 3.0V,
VREF- < VAIN < VREF+
A02 EaBs | Absolute error — < #1 LSb | VREF+ =VDD =5.12V,
Vss < VAIN < VREF+
— < £1* LSb | (VREF+— VREF-) = 3.0V,
VREF- < VAIN < VREF+
AO3 EiL | Integral linearity error — — <+l | LSb | VREF+=VDD=5.12¢,
Vss < VAIN < VREF+
— — < £1* LSb | (VREF+ — VKEE-= \/
VREF- < VAIN A VR F
A04 EpL | Differential linearity error — — < #1 LSb | VREF+ =
VSS < VAIN = VR +
— — < £1* LSb (VREF+ VREF\)\V} ov,
< VAINSY/REF+
AO5 EFs | Full scale error — — < 1 b | VREF¥= y¥od=5.12V,
VsS\< MAIN < VREF+
— — < ALF \L& REIX—‘d?/— VREF-) 2 3.0V,
| VRBF-<VAIN < VREF+
AO6 EoFF | Offset error — — +1 b | VREF+ =VDD =5.12V,
Vss < VAIN < VREF+
— <\_xl*\ LSb | (VRer+ — VREF-) 2 3.0V,
\ VREF- < VAIN £ VREF+
A10 — | Monotonicity & m AN — | vss<Vvain<VREF
A20 VREF | Reference voltage OV\ — — \% VREF delta when changing voltage lev-
(VREF+ — VREF-) els on VREF inputs.
A20A 3v* — — V | Absolute minimum electrical spec.
<\ To ensure 10-bit accuracy
A21 VREF+| Reference voltag h \Ns — AvDD + \%
+ 30V 0.3V
A22 VREF- | Reference Itag@}zﬁv Avss - — ADD-| V
> oav 3.0V
A25 VAIN | Anal |np volt Avss - — VREF + \Y
0.3V 0.3V
A30 ZAIN dance of — — 10.0 kQ
an og v age fce
A40 /IﬁD AD c&@)n current (VDD) — 90 — HA | Average current consumption when
( A/D is on. (Note 1)
A50 REN | XREF input current (Note 2) 10 — 1000 A | During VAIN acquisition.
Based on differential of VHOLD to VAIN.
— — 10 WA | During A/D conversion cycle
*  These parameters are characterized but not tested.
T Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: When A/D is off, it will not consume any current other than minor leakage current. The power-down current spec includes
any such leakage from the A/D module.
2. VREF current is from RGO and RG1 pins or AVDD and AVSss pins, whichever is selected as reference input.
3: The A/D conversion result never decreases with an increase in the Input Voltage and has no missing codes.
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FIGURE 3-20: A/D CONVERSION TIMING

BSF ADCONO, GO 1 Tey:

—| |=— (Tosc/2) (1)

o4 ’— ' 131

— 130 '«——

AD CLK <132, !

_

GO
SAMPLE SAMPLING STOPPED

Note 1: If the A/D clock source is selected as RC, a time of Tcy is adde
SLEEP instruction to be executed.

A/D DATA E><9><8><7><"'><"'X2><1X0><5 \/\\
ADRES OLD_DATA X DLE‘VV:D&FA \\

E

fore the k ckstarts. This allows the

TABLE 3-19: A/D CONVERSION REQUIREMENTg\

Param.| Sym | Characteristic in
No. \

Max | Units Conditions

N
\%_p’r

130 TaD | A/D clock period 30\ — us | Tosc based, VREF full range
\ “3.0% 6.0 9.0*| ps | A/DRC Mode
131 Tcnv | Conversion time W % — 12§ TAD
(not including acquisition time)N\Note 1)
132 TACcQ | Acquisition time (Note 2) 20 — ps

10 * — — ps The minimum time is the
amplifier settling time. This
may be used if the “new”
input voltage has not
changed by more than 1LSb
(i,e.5mV @ 5.12V) from
the last sampled voltage (as

stated on CHOLD).

O

134 TeoN Q4«fto ADSKK start — Tosc/2 § — — | Ifthe A/D clock source is
selected as RC, a time of
9 Tcy is added before the A/D
clock starts. This allows the
SLEEP instruction to be exe-
cuted.
*  Theke parameters are characterized but not tested.
T Datain “Typ” column is at 5V, 25°C unless otherwise stated. Parameters are for design guidance only and are not tested.
§ This specification ensured by design.
Note 1: ADRES register may be read on the following Tcy cycle.
2: See Section 16.1 of the PIC17C7XX Data Sheet (DS30289) for minimum conditions when input voltage has changed

more than 1 LSb.
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FIGURE 3-21: MEMORY INTERFACE WRITE TIMING

i Q1 l Q2 l Q3 l Q4 . 01 i Q2 l
osc1 | | ' | ! :
ALE — / ) ’ I -/ E
O : —=isie— : : |
WR — i , T T\ 1 i T\
' ' | ——————— ' ' ' ' ' ' '
| Lo B0y Lo 1 ! |
AD<15:0> : ; " addr out . ' X Lo data out: : //:ﬁ,\addr out !
| | | B L 15>\§\> |
>
TABLE 3-20: MEMORY INTERFACE WRITE REQUIREMENTS/\ \ /b
Param.
No. Sym Characteristic /Mm\ pt Max | Units |Conditions
150 TadV2alL | AD<15:0> (address) valid to ALE! (address | Q.25TsY \\O?‘\72 — ns
setup time)
151 TalL2adl | ALE! to address out invalid(address hol N — — ns
time) \
152 TadV2wrL | (data setup time) 0)‘5'\I'CY < 40* — — ns
153 TwrH2adl |WR1 to data out invalid(dat%oki\in%\\\ — 0.25Tcv§ — ns
154 Twrl WR pulse width S 0.25Tcv§ — ns
* These parameters are characterized but not tested: N
T Data in “Typ” column is at 5V, 25°Gunless otherwise stated. These parameters are for design guidance only and are not
tested.
§ This specification ensured by~desi
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FIGURE 3-22: MEMORY INTERFACE READ TIMING

. Q1 . Q2 . Qs . Q4 . Q1 . Q2 :
sl | . . . . . .
ALE = e 164 —=. .
: 3 N =168
| ) = '«—160"
°F T | TR
AD<15:0> — . Addr out ' %
: : 'e150 — .
: : . — r«—151
T . ! — 167
WR

TABLE 3-21: MEMORY INTERFACE READ REQUIREMENTS < N \>

Param. Condi-
No. |Sym Characteristic Min < Typt Max Units tions
150 TadV2alL | AD15:ADO (address) valid to ALE 0.257¢y=30* & — ns
(address setup time) X
151 TalL2adl | ALE! to address out invalid(address hold 5* — — ns
time)
160 TadZ20eL | AD15:ADO hi-impedance to OE \ \0{ — — ns
161 ToeH2adD | OEt to AD15:ADO driven \c@dxcv\{s* — — ns
162 TadV2o0eH | Data in valid before OE1 (datakw N\Ab — — ns
163 ToeH2adl | OE1to data in invalid (dat&\t\m\)\ \/ 0* — — ns
164 TalH ALE pulse width — 0.25Tcy § — ns
165 Toel OE pulse width 0.5Tcy-35§ — — ns
166 |TaH2alH [ALE? to AL/E\g(cyBe\ti?ni) — Tcy § — ns
167 Tacc Addre;é/ce/s ime — — 0.75Tcy - 45* ns
168 Toe Outp ﬁabl/ ime(OE low to Data — — 0.5Tcy - 75* ns
Valid)
* These pdramete are\Wélzed but not tested.
) Data i “ ol is al\o¥, 25°C unless otherwise stated. These parameters are for design guidance only and are not
testey,
§ is spacific red by design.
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NOTES:
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40 DCANDAC
CHARACTERISTICS GRAPHS
AND TABLES

Please refer to the PIC17C7XX Data Sheet (DS30289)
for the most current graphs and tables.
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NOTES:
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5.0 PACKAGING INFORMATION

5.1 Package Marking Information

64-Lead TQFP Example
MMMMMMMMMM
MMMMMMMMMM [’18&%22
MMMMMMMMMM

o YYWWNNN o 9917017

Note:

Legend: MM...M  Microchip part number information

XX...X Customer specific information*
YY Year code (last 2 digits of calendar year)

ww Week code (week of January 1 is week ‘01")

NNN Alphanumeric traceability code

In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line thus limiting the number of available characters

for customer specific information.

*  Standard OTP marking consists of Microchip part number, year code, week code, facility code, mask
rev#, and assembly code. For OTP marking beyond this, certain price adders apply. Please check with
your Microchip Sales Office. For QTP devices, any special marking adders are included in QTP price.
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64-Lead Plastic Thin Quad Flatpack (PT) 10x10x1 mm Body, 1.0/0.10 mm Lead Form (TQFP)

E————

- F] ———————
#leads=n1
p
—  —
— —
—  —
—  —
— —
—  —
—  —
= = b1 D
—  —
— —
—  —
—  —
— —
—]  —] 2
B IR AT
n
CH x 45° ™ ~q
A
‘ r |
} [ T \ T
7 H A Zammiiaininiainininintaintatatliltil
b A p 4
L ¢ A2
B ALl
]
Units INCHES MILLIMETERS*
Dimension Limits MIN NOM MAX MIN NOM MAX
Number of Pins n 64 64
Pitch p .020 0.50
Pins per Side nl 16 16
Overall Height A .039 .043 .047 1.00 1.10 1.20
Molded Package Thickness A2 .037 .039 .041 0.95 1.00 1.05
Standoff Al .002 .006 .010 0.05 0.15 0.25
Foot Length L .018 .024 .030 0.45 0.60 0.75
Footprint (Reference) (F) .039 1.00
Foot Angle ] 0 35 7 0 3.5 7
Overall Width E 463 AT2 482 11.75 12.00 12.25
Overall Length D 463 AT2 482 11.75 12.00 12.25
Molded Package Width E1l .390 .394 .398 9.90 10.00 10.10
Molded Package Length D1 .390 .394 .398 9.90 10.00 10.10
Lead Thickness c .005 .007 .009 0.13 0.18 0.23
Lead Width B .007 .009 .011 0.17 0.22 0.27
Pin 1 Corner Chamfer CH .025 .035 .045 0.64 0.89 1.14
Mold Draft Angle Top a 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15
*Controlling Parameter
Notes:

Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed

.010” (0.254mm) per side.
JEDEC Equivalent: MS-026
Drawing No. C04-085
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INDEX
A
A/ID
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Assembler
MPASM ASSEMDIET .....ccueiiiiiiiieiieiee e 5
D
Development SUPPOIT .......cooueieiiieeiiie et 5
E
Electrical Characteristics
Absolute Maximum Ratings .........ccoovveriieieniiieieniiee s 9
Capture Timing ........... .21
CLKOUT and I/O Timing. ... 18
External Clock Timing ......cccccvevviieeniieeeeeee e 17
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Reset, Watchdog Timer, Oscillator Start-up
Timer and Power-up Timer Timing .......cccoeecvvvvereennnnns 19
Timer0 Clock Timing .......ccccceevveeeienenn. ....20
Timerl, Timer2 and Timer3 Clock Timing... ....20
Timing Parameter Symbology..........cccccceevviiiiieeneennnnns 15
USART Module Synchronous Receive Timing ........... 28
USART Module Synchronous Transmission Timing... 28
EFTAA ... 2
F
Family of Devices
PICLTCTXX ettt 4
M
MPLAB Integrated Development Environment Software ...... 5
P
Packaging Information ...........cccccvveriiiieniieeeee e
PICSTARTO Plus Entry Level Development System
PRO MATED Il Universal Programmer ...........cccocveeiiieennnes
S
Software Simulator (MPLAB-SIM) ......ccccccviiiieeiiieee e 6
T
Timing Diagrams
AID CONVEISION ..ottt 31
Capture TIMING ....oooooeeeiieee e 21
CLKOUT and I/O.....ccoiiiiiiiie et 18
External ClOCK..........cooveiiiiiiiiiiiie e 17
I2C Bus Data.............. .27

I2C Bus Start/Stop bits....

Memory Interface Read . ... 33
Memory Interface Write.......cccevvveeevieee e e 32
PWM TIiMiNG ..vvvveeieiiee e 21
Reset, Watchdog Timer, Oscillator Start-up

Timer and Power-up TIMer .......cccccceeiiieeniiieeecieee e 19
Timer0 ClocK.........ccceviiiiiiiiiinnne .20

Timerl, Timer2 and Timer3 Clock ...

USART Module Synchronous Receive.... ..28
USART Module Synchronous Transmission............... 28
\%
VDDt 11
W
WWW, ON-LiN€ SUPPOIT ....evveeiiiiieciieee e eeie e steee e 2
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ON-LINE SUPPORT

Microchip provides on-line support on the Microchip
World Wide Web (WWW) site.

The web site is used by Microchip as a means to make
files and information easily available to customers. To
view the site, the user must have access to the Internet
and a web browser, such as Netscape or Microsoft
Explorer. Files are also available for FTP download
from our FTP site.

Connectingtothe Microchip Internet Web Site

The Microchip web site is available by using your

favorite Internet browser to attach to:
www.microchip.com

The file transfer site is available by using an FTP ser-
vice to connect to:

ftp:/fftp.microchip.com

The web site and file transfer site provide a variety of
services. Users may download files for the latest
Development Tools, Data Sheets, Application Notes,
User’s Guides, Articles and Sample Programs. A vari-
ety of Microchip specific business information is also
available, including listings of Microchip sales offices,
distributors and factory representatives. Other data
available for consideration is:

¢ Latest Microchip Press Releases

« Technical Support Section with Frequently Asked
Questions

« Design Tips

« Device Errata

« Job Postings

¢ Microchip Consultant Program Member Listing

« Links to other useful web sites related to
Microchip Products

« Conferences for products, Development Sys-
tems, technical information and more

« Listing of seminars and events

Systems Information and Upgrade Hot Line

The Systems Information and Upgrade Line provides
system users a listing of the latest versions of all of
Microchip’s development systems software products.
Plus, this line provides information on how customers
can receive any currently available upgrade kits.The
Hot Line Numbers are:

1-800-755-2345 for U.S. and most of Canada, and
1-480-786-7302 for the rest of the world.
981103

Trademarks: The Microchip name, logo, PIC, PICmicro,
PICSTART, PICMASTER and PRO MATE are registered
trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries. FlexROM, MPLAB and fuzzy-
LAB are trademarks and SQTP is a service mark of Micro-
chip in the U.S.A.

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

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (480) 786-7578.

Please list the following information, and use this outline to provide us with your comments about this Data Sheet.

To: Technical Publications Manager Total Pages Sent
RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):
Would you like a reply? Y N

Device: PIC17LC75X-16/PTL16  Literature Number: DS30176A

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this data sheet easy to follow? If not, why?

4. What additions to the data sheet do you think would enhance the structure and subject?

5. What deletions from the data sheet could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?

8. How would you improve our software, systems, and silicon products?
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PIC17LC75X-16/PTL16 Product Identification System

To order or to obtain information, e.g., on pricing or delivery, please use the listed part numbers, and refer to the factory or the listed
sales offices.

Ordering Number x:ghn;:?y Package Temperature Other
PIC17LC756A-16/PTL16 16MHz 64-TQFP 0°C to +70°C
PIC17LC752-16/PTL16 16MHz 64-TQFP 0°C to +70°C
PIC17LC756AT-16/PTL16 16MHz 64-TQFP 0°C to +70°C Tape and Reel
PIC17LC752T-16/PTL16 16MHz 64-TQFP 0°C to +70°C Tape and Reel

Sales and Support

Data Sheets
Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (480) 786-7277

3. The Microchip Worldwide Site (www.microchip.com)

Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.

New Customer Notification System
Register on our web site (www.microchip.com/cn) to receive the most current information on our products.
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MICROCHIP

WORLDWIDE SALES AND SERVICE

AMERICAS

Corporate Office

Microchip Technology Inc.

2355 West Chandler Blvd.

Chandler, AZ 85224-6199

Tel: 480-786-7200 Fax: 480-786-7277
Technical Support: 480-786-7627

Web Address: http://www.microchip.com

Atlanta

Microchip Technology Inc.

500 Sugar Mill Road, Suite 200B
Atlanta, GA 30350

Tel: 770-640-0034 Fax: 770-640-0307
Boston

Microchip Technology Inc.

5 Mount Royal Avenue

Marlborough, MA 01752
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Microchip received QS-9000 quality system
certification for its worldwide headquarters,
design and wafer fabrication facilities in
Chandler and Tempe, Arizona in July 1999. The
Company’s quality system processes and
procedures are QS-9000 compliant for its
PICmicro® 8-bit MCUs, KEELOQ® code hopping
devices, Serial EEPROMs and microperipheral
products. In addition, Microchip’s quality
system for the design and manufacture of
development systems is ISO 9001 certified.
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