Microchip Technology - PIC18LF8493-1/PT Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete
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8-Bit
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12C, SPI, UART/USART
Brown-out Detect/Reset, HLVD, LCD, POR, PWM, WDT
66

16KB (8K x 16)
FLASH
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2V ~ 5.5V

A/D 12x12b

Internal

-40°C ~ 85°C (TA)
Surface Mount
80-TQFP

80-TQFP (12x12)
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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, implicitly or otherwise, under any Microchip
intellectual property rights.
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Pin Diagrams

64-Pin TQFP
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Note 1: RE7 is the alternate pin for CCP2 multiplexing.
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Pin Diagrams (Continued)

80-Pin TQFP

2y
O]
L
[
© N~ - =) - N ®
368 SS273 DBBIBE80 5 G
w w < O 0O O0O0ouw W W wwwww g5
DO @m2QQOOQ DLDLDDDADAD G
ST SO QA =2YTWORKO A =-TNDdDNITWOLORN G =
I T oowuwuwwaoapOO0O0Qo00Q0QsS S
reKelioorerereKwre > >KXoeooeeeoeoxo
Ommmnmmunnﬂmw%m%%mm&m
RH2/SEG45 ——] 4 60 1 RJ2/SEG34
RH3/SEG44 ] » 591 RJ3/SEG35
LCDBIAS2 ] 3 5g ——1 RBO/INTO
LCDBIAST ] 4 571 RB1/INT1/SEG8
RGO/SEG30 ] 5 56 1 RB2/INT2/SEG9
RG1/TX2/CK2/SEG29 ] ¢ 551 RB3/INT3/SEG10
RG2/RX2/DT2/SEG28 ] 7 541 RB4/KBIO/SEG11
RG3/SEG27 ] g 53 1 RB5/KBI1
MCLRVPP/RG5 ] g 50 1 RB6/KBI2/PGC
RG4/SEG26 —— 1o PIC18F8393 51[—1Vss
Ves ] 19 PIC18F8493 50 1 OSC2/CLKO/RAG
VoD [ 12 491 OSC1/CLKI/RA7
RF7/SSISEG25 ] 13 48— VoD
RF6/AN11/SEG24 ] 14 47— RB7/KBI3/PGD
RF5/AN10/CVREF/SEG23 ] 15 46— RC5/SDO/SEG12
RF4/AN9/SEG22 ] 16 451 RC4/SDI/SDA
RF3/ANS/SEG21 ] 17 441 RC3/SCK/SCL
RF2/AN7/C1OUT/SEG20 ] 18 43[—1 RC2/CCP1/SEG13
RH7/SEG43 ——] 19 421 RJ7/SEG36
RHB/SEG42 ] 2 41— RJB/SEG37
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
39228 g9-¢ezgg88LIc L Ccaq
> NES]
RS S R R R
QDD OB Q9D < g DD EXXDO
2I52 A Zg=okEZss
¥rrx o< g ¥ goBa8nycd
8 S S 2 2erlee
S & 3 g I3tk
z Z < I£08
Z < < zxg o
= 5] g < o
i S )
x 4

Note 1: RE7 is the alternate pin for CCP2 multiplexing.
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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 or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. 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 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).

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 Web site; 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 web site at www.microchip.com to receive the most current information on all of our products.

© 2010 Microchip Technology Inc. DS39896C-page 7
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NOTES:
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FIGURE 1-1:

PIC18F6X93 (64-PIN) BLOCK DIAGRAM
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2: RG5 is only available when MCLR functionality is disabled.

3:  OSC1/CLKI and OSC2/CLKO are only available in select oscillator modes and when these pins are not being used as digital 1/0.
For additional information, see Section 2.0 “Oscillator Configurations” of the “PIC18F6390/6490/8390/8490 Data Sheet” (DS39629).

DDIDAIXD] DD PPN

Comparators| | CCP1 ccp2 MSSP| |EUSART1| |AUSART2 DLrCiEIIZr
Note 1: CCP2 is multiplexed with RC1 when Configuration bit, CCP2MX, is set, or RE7 when CCP2MX is not set.
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TABLE 1-2: PIC18F6X93 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number | pj, | Buffer -
Pin Name Description
TQFp  |Type| Type
PORTC is a bidirectional I/O port.
RCO/T10SO/T13CKI 30
RCO I/0 ST Digital I/O.
T10SO (0] — Timer1 oscillator output.
T13CKI | ST Timer1/Timer3 external clock input.
RC1/T10SI1/CCP2 29
RC1 I/0 ST Digital I/O.
T10SI I | Analog Timer1 oscillator input.
ccp2 /o | ST Capture 2 input/Compare 2 output/PWM2 output.
RC2/CCP1/SEG13 33
RC2 I/0 ST Digital I/O.
CCP1 1/0 ST Capture 1 input/Compare 1 output/PWM1 output.
SEG13 O | Analog SEG13 output for LCD.
RC3/SCK/SCL 34
RC3 I/0 ST Digital I/O.
SCK I/0 ST Synchronous serial clock input/output for SPI mode.
SCL /0 | 12C Synchronous serial clock input/output for 1°C™ mode.
RC4/SDI/SDA 35
RC4 I/0 ST Digital I/O.
SDI | ST SPI data in.
SDA /0 | 1?2C 1C data 1/0.
RC5/SDO/SEG12 36
RC5 I/0 ST Digital I/O.
SDO (0] — SPI data out.
SEG12 O | Analog SEG12 output for LCD.
RC6/TX1/CK1 31
RC6 I/0 ST Digital I/O.
TX1 (0] — EUSART1 asynchronous transmit.
CK1 1/0 ST EUSART1 synchronous clock (see related RX1/DT1).
RC7/RX1/DT1 32
RC7 I/0 ST Digital I/O.
RX1 | ST EUSART1 asynchronous receive.
DT1 1/0 ST EUSART1 synchronous data (see related TX1/CK1).
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input 0] = Output
P = Power 1’c = ST with I’C™ or SMB levels

Note 1: Default assignment for CCP2 when Configuration bit, CCP2MX, is set.
2: Alternate assignment for CCP2 when Configuration bit, CCP2MX, is cleared.

DS39896C-page 16 © 2010 Microchip Technology Inc.
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TABLE 1-3: PIC18F8X93 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number | pi, | Buffer -
Pin Name Description
TaFp  |Type| Type
PORTA is a bidirectional I/O port.
RAO/ANO 30
RAO /O | TTL Digital I/0.
ANO I | Analog Analog Input 0.
RA1/AN1 29
RA1 /O | TTL Digital I/0.
ANA1 | | Analog Analog Input 1.
RA2/AN2/VREF-/SEG16 28
RA2 /O | TTL Digital I/0.
AN2 I | Analog Analog Input 2.
VREF- I | Analog A/D reference voltage (Low) input.
SEG16 O | Analog SEG16 output for LCD.
RA3/AN3/VREF+/SEG17 27
RA3 /O | TTL Digital I/0.
AN3 I | Analog Analog Input 3.
VREF+ I | Analog A/D reference voltage (High) input.
SEG17 O | Analog SEG17 output for LCD.
RA4/TOCKI/SEG14 34
RA4 I/0 ST Digital I/0.
TOCKI | ST Timer0 external clock input.
SEG14 O | Analog SEG14 output for LCD.
RA5/AN4/HLVDIN/SEG15 33
RA5 /O | TTL Digital I/0.
AN4 | | Analog Analog Input 4.
HLVDIN | | Analog Low-Voltage Detect input.
SEG15 O | Analog SEG15 output for LCD.
RA6 See the OSC2/CLKO/RAG pin.
RA7 See the OSC1/CLKI/RA7 pin.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input 0] = Output
P = Power 1’c = ST with 2C™ or SMB levels

Note 1: Default assignment for CCP2 when Configuration bit, CCP2MX; is set.
2: Alternate assignment for CCP2 when Configuration bit, CCP2MX, is cleared.
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TABLE 1-3: PIC18F8X93 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number | pi, | Buffer -
Pin Name Description
TaFp  |Type| Type
PORTB is a bidirectional I/O port. PORTB can be software
programmed for internal weak pull-ups on all inputs.
RBO/INTO 58
RBO I/0 TTL Digital 1/0.
INTO | ST External interrupt 0.
RB1/INT1/SEG8 57
RB1 I/0 TTL Digital 1/0.
INT1 | ST External interrupt 1.
SEGS8 O | Analog SEGS output for LCD.
RB2/INT2/SEG9 56
RB2 I/0 TTL Digital 1/0.
INT2 | ST External interrupt 2.
SEG9 O | Analog SEG9 output for LCD.
RB3/INT3/SEG10 55
RB3 I/0 TTL Digital 1/0.
INT3 | ST External interrupt 3.
SEG10 O | Analog SEG10 output for LCD.
RB4/KBIO/SEG11 54
RB4 I/0 TTL Digital 1/0.
KBIO | TTL Interrupt-on-change pin.
SEG1M1 O | Analog SEG11 output for LCD.
RB5/KBI1 53
RB5 I/0 TTL Digital 1/0.
KBI1 | TTL Interrupt-on-change pin.
RB6/KBI2/PGC 52
RB6 I/0 TTL Digital 1/0.
KBI2 | TTL Interrupt-on-change pin.
PGC I/0 ST In-Circuit Debugger and ICSP™ programming clock pin.
RB7/KBI3/PGD 47
RB7 I/0 TTL Digital 1/0.
KBI3 | TTL Interrupt-on-change pin.
PGD I/0 ST In-Circuit Debugger and ICSP programming data pin.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input (0] = Output
P = Power 1’c = ST with I’C™ or SMB levels

Note 1: Default assignment for CCP2 when Configuration bit, CCP2MX, is set.
2: Alternate assignment for CCP2 when Configuration bit, CCP2MX, is cleared.
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TABLE 1-3: PIC18F8X93 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number | pi, | Buffer -
Pin Name Description
TaFp  |Type| Type
PORTC is a bidirectional I/0 port.
RCO/T10SO/T13CKI 36
RCO I/0 ST Digital 1/0.
T10SO (0] — Timer1 oscillator output.
T13CKI | ST Timer1/Timer3 external clock input.
RC1/T10SI1/CCP2 35
RC1 I/0 ST Digital 1/0.
T10SI | CMOS Timer1 oscillator input.
ccp2 /o | ST Capture 2 input/Compare 2 output/PWM2 output.
RC2/CCP1/SEG13 43
RC2 I/0 ST Digital 1/0.
CCP1 1/0 ST Capture 1 input/Compare 1 output/PWM1 output.
SEG13 O | Analog SEG13 output for LCD.
RC3/SCK/SCL 44
RC3 I/0 ST Digital 1/0.
SCK I/0 ST Synchronous serial clock input/output for SPI mode.
SCL /o | I1’C Synchronous serial clock input/output for 2°C™ mode.
RC4/SDI/SDA 45
RC4 I/0 ST Digital 1/0.
SDI | ST SPI data in.
SDA /o | 1’°C 12C data I/O.
RC5/SDO/SEG12 46
RC5 I/0 ST Digital 1/0.
SDO (0] — SPI data out.
SEG12 O | Analog SEG12 output for LCD.
RC6/TX1/CK1 37
RC6 I/0 ST Digital 1/0.
TX1 0] — EUSART1 asynchronous transmit.
CK1 1/0 ST EUSART1 synchronous clock (see related RX1/DT1).
RC7/RX1/DT1 38
RC7 I/0 ST Digital 1/0.
RX1 | ST EUSART1 asynchronous receive.
DT1 1/0 ST EUSART1 synchronous data (see related TX1/CK1).
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input 0] = Output
P = Power 1’c = ST with I’C™ or SMB levels

Note 1: Default assignment for CCP2 when Configuration bit, CCP2MX, is set.
2: Alternate assignment for CCP2 when Configuration bit, CCP2MX, is cleared.
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2.0 12-BIT ANALOG-TO-DIGITAL
CONVERTER (A/D) MODULE

The Analog-to-Digital (A/D) Converter module converts
an analog input signal to a 12-bit digital number. The
module has 12 inputs for both PIC18F6393/6493 (64-pin)
and PIC18F8393/8493 (80-pin) devices.

The module has five registers:

» A/D Result High Register (ADRESH)
A/D Result Low Register (ADRESL)
» A/D Control Register 0 (ADCONO)

» A/D Control Register 1 (ADCON1)

» A/D Control Register 2 (ADCONZ2)

The ADCONO register, shown in Register 2-1, controls
the operation of the A/D module. The ADCON1
register, shown in Register 2-2, configures the
functions of the port pins. The ADCON2 register,
shown in Register 2-3, configures the A/D clock
source, programmed acquisition time and justification.

REGISTER 2-1: ADCONO: A/D CONTROL REGISTER 0
U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — CHS3 CHS2 CHS1 CHSO0 GO/DONE ADON
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 7-6 Unimplemented: Read as ‘0’
bit 5-2 CHS<3:0>: Analog Channel Select bits

0000 = Channel 0 (ANO)
0001 = Channel 1 (AN1)
0010 = Channel 2 (AN2)
0011 = Channel 3 (AN3)
0100 = Channel 4 (AN4)
0101 = Channel 5 (AN5)
0110 = Channel 6 (AN6)
0111 = Channel 7 (AN7)
1000 = Channel 8 (AN8)
1001 = Channel 9 (AN9)
1010 = Channel 10 (AN10)
1011 = Channel 11 (AN11)
1100 = Unimplemented(")
1101 = Unimplemented(")
1110 = Unimplemented(")
1111 = Unimplemented“)

bit 1 GO/DONE: A/D Conversion Status bit
When ADON = 1:
1 = A/D conversion in progress
0 =A/D Idle

bit 0 ADON: A/D On bit
1 = A/D Converter module is enabled
0 = A/D Converter module is disabled

Note 1: Performing a conversion on unimplemented channels will return a floating input measurement.

© 2010 Microchip Technology Inc.
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REGISTER 2-2: ADCON1: A/D CONTROL REGISTER 1
u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — VCFG1 VCFGO PCFG3 PCFG2 PCFG1 PCFGO
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 7-6 Unimplemented: Read as ‘0’
bit 5-4 VCFG<1:0>: Voltage Reference Configuration bits
A/D VREF+ A/D VREF-
00 AVDD AVss
01 External VREF+ AVss
10 AVDD External VREF-
11 External VREF+ External VREF-
bit 3-0 PCFG<3:0>: A/D Port Configuration Control bits
cresos| 2 |2 (2|25 223|222
' < < | < | < < < | €| < < | < | <
0000 A A A A A A A A A Al A A
0001 A A A A A A A A A Al A A
0010 A A A A A A A A A Al A A
0011 A A A A A A A A A Al A A
0100 D A A A A A A A A Al A A
0101 D D A A A A A A A Al A A
0110 D D D A A A A A A Al A A
0111 D D D D A A A A A Al A A
1000 D D D D D A A A A Al A A
1001 D D D D D D A A A Al A A
1010 D D D D D D D A A Al A A
1011 D D D D D D D D A Al A A
1100 D D D D D D D D D Al A A
1101 D D D D D D D D D D| A A
1110 D D D D D D D D D D D A
1111 D D D D D D D D D D D D
A = Analog input D = Digital /0
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2.6 A/D Conversions

Figure 2-4 shows the operation of the A/D Converter
after the GO/DONE bit has been set and the
ACQT<2:0> bits are cleared. A conversion is started
after the following instruction to allow entry into Sleep
mode before the conversion begins.

Figure 2-5 shows the operation of the A/D Converter
after the GO/DONE bit has been set, the ACQT<2:0>
bits are set to ‘010’ and a 4 TAD acquisition time has
been selected before the conversion starts.

Clearing the GO/DONE bit during a conversion will abort
the current conversion. The A/D Result register pair will
not be updated with the partially completed A/D
conversion sample. This means the ADRESH:ADRESL
registers will continue to contain the value of the last
completed conversion (or the last value written to the
ADRESH:ADRESL registers).

FIGURE 2-4:

After the A/D conversion is completed or aborted, a
2 TAD wait is required before the next acquisition can
be started. After this wait, acquisition on the selected
channel is automatically started.

Note: The GO/DONE bit should NOT be set in
the same instruction that turns on the A/D.
Code should wait at least 2 ps after
enabling the A/D before beginning an
acquisition and conversion cycle.

2.7 Discharge

The discharge phase is used to initialize the value of
the holding capacitor. The array is discharged before
every sample. This feature helps to optimize the unity
gain amplifier, as the circuit always needs to charge the
capacitor array, rather than charge/discharge based on
previous measure values.

A/D CONVERSION Tab CYCLES (ACQT<2:0> = 000, TAca = 0)

TCY TADTAD1 TAD2 TAD3 TAD4 TAD5 TAD6 TAD7 TAD8 TAD9 TAD10 TAD11 TAD12 TAD13 TAD1

Tb11 b10 b9 b8 b7

Conversion starts

b6 b5

Holding capacitor is disconnected from analog input (typically 100 ns)

b4 b3 b2 b1 b0 T

Discharge
(typically 200 ns)

Set GO/DONE bit

On the following cycle:
ADRESH:ADRESL are loaded, GO/DONE bit is cleared,
ADIF bit is set, holding capacitor is connected to analog input

(Holding capacitor continues
acquiring input)

FIGURE 2-5: A/D CONVERSION Tap CYCLES (ACQT<2:0> =010, TAcQ = 4 TAD)
-g— TACQT Cycles TAD Cycles
1.2 3 . 411 2 3 4 5 . 7 .8 9 10 1 12 13 TAD1]
A b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1l bo
. Abxéjtomatlc T T
quisition ) .
Time Conversion starts Dlsgharge
(Holding capacitor is disconnected) (typically
200 ns)
Set GO/DONE bit l

On the following cycle:
ADRESH:ADRESL are loaded, GO/DONE bit is cleared,
ADIF bit is set, holding capa0|tor is connected to analog input

© 2010 Microchip Technology Inc.

DS39896C-page 39



PIC18F6393/6493/8393/8493

REGISTER 3-1: DEVID1: DEVICE ID REGISTER 1 FOR PIC18F6393/6493/8393/8493 DEVICES
R R R R R R R R
DEV2 DEV1 DEVO REV4 REV3 REV2 REV1 REVO
bit 7 bit 0
Legend:

R = Read-only bit
-n = Value when device is unprogrammed

P = Programmable bit U = Unimplemented bit, read as ‘0’

u = Unchanged from programmed state

bit 7-5 DEV<2:0>: Device ID bits
See Register 3-2 for a complete listing.
bit 4-0 REV<4:0>: Revision ID bits
These bits are used to indicate the device revision.
REGISTER 3-2: DEVID2: DEVICE ID REGISTER 2 FOR PIC18F6393/6493/8393/8493 DEVICES
R R R R R R R R
DEV10 DEV9 DEV8 DEV7 DEV6 DEV5 DEV4 DEV3
bit 7 bit 0
Legend:

R = Read-only bit

P = Programmable bit

-n = Value when device is unprogrammed

U = Unimplemented bit, read as ‘0’
u = Unchanged from programmed state

bit 7-0

DEV10:DEV3: Device ID bits

Device DEV<10:3> DEV<2:0>
(DEVID2<7:0>) (DEVID1<7:5>)
PIC18F6393 0001 1010 000
PIC18F6493 0000 1110 000
PIC18F8393 0001 1010 001
PIC18F8493 0000 1110 001
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5.0
5.1

PACKAGING INFORMATION

Package Marking Information

64-Lead TQFP (10x10x1mm)

Example

S

MiICRoOCHIP

XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX

O YYWWNNN

S

MiCRoOCHIP

PIC18F6393
-/PTEd

80-Lead TQFP (12x12x1mm)

1010017
O

Example

S

MICROCHIP

XXXXXXXXXXXX
XXXXXXXXXXXX
YYWWNNN

O

N

MiCROCHIP

PIC18F8493-|
IPTe3
1010017

O

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code

Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (e3))
can be found on the outer packaging for this package.

Note: 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.

© 2010 Microchip Technology Inc.
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80-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D
D1
[00000AQANAQAMOOOOND
= =
= =
= = | e
= =
= =
= =
N E%\\ =
NOTE 1 UUUUUUUUUUUUUHUUUUUU%,
123 NOTE 2 A\ [T«
C 7
W | n| } T I
B % \/ J \ /L J A2J
—~—L l=— L1
Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 80
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ) 0° 3.5° 7°
Overall Width E 14.00 BSC
Overall Length D 14.00 BSC
Molded Package Width E1 12.00 BSC
Molded Package Length D1 12.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. Chamfers at corners are optional; size may vary.

2
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-092B

DS39896C-page 50

© 2010 Microchip Technology Inc.



PIC18F6393/6493/8393/8493

APPENDIX A: REVISION HISTORY

Revision A (September 2007)

Original data sheet for the PIC18F6393/6493/8393/
8493 devices.

Revision B (October 2009)

Removed “Preliminary” marking.

Revision C (August 2010)

Changes and additions were made to the “Power-
Managed Modes”, “Flexible Oscillator Structure”,
“Peripheral Highlights” and “Special Microcontroller
Features” sections. Changes were made to Figure 1-1,
Figure 1-2, Table 1-2 and Table 1-3, including edits to the

legends of those tables. New text has replaced all in 2.4
“Operation in Power-Managed Modes”. Corrections
have been made to 4.0 “Electrical Characteristics”.
The extended temperature has been removed from the
“Product Identification System” information. New
packaging diagrams were added because the diagrams
referenced in the document, “PIC18F6390/6490/8390/
8490 Data Sheet” (DS39629), have not been updated.
Minor typographical edits throughout the document.

APPENDIX B: DEVICE
DIFFERENCES

The differences between the devices listed in this data
sheet are shown in Table B-1.

TABLE B-1: DEVICE DIFFERENCES

Features PIC18F6393 PIC18F6493 PIC18F8393 PIC18F8493
Number of Pixels the LCD Driver 128 (4 x 32) 128 (4 x 32) 192 (4 x 48) 192 (4 x 48)
Can Drive
1/0 Ports Ports A,B,C,D, E, |PortsA,B,C,D, E, |PortsA,B,C,D, E, |PortsA,B,C, D, E,

F, G F, G F,GH,J F,GH,J

Flash Program Memory 8 Kbytes 16 Kbytes 8 Kbytes 16 Kbytes
Packages 64-Pin TQFP 64-Pin TQFP 80-Pin TQFP 80-Pin TQFP

© 2010 Microchip Technology Inc.
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APPENDIX C: CONVERSION
CONSIDERATIONS

This appendix discusses the considerations for
converting from previous versions of a device to the
ones listed in this data sheet. Typically, these changes
are due to the differences in the process technology
used. An example of this type of conversion is from a
PIC16C74A to a PIC16C74B.

Not Applicable

APPENDIX D: MIGRATION FROM
BASELINE TO
ENHANCED DEVICES

This section discusses how to migrate from a Baseline

device (i.e., PIC16C5X) to an Enhanced MCU device
(i.e., PIC18FXXX).

The following are the list of modifications over the
PIC16C5X microcontroller family:

Not Currently Available
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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) 792-4150.

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

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 areply? Y N

Device: PIC18F6393/6493/8393/8493 Literature Number: DS39896C
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 document easy to follow? If not, why?

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

5. What deletions from the document 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?
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