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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

PIC

8-Bit

40MHz

12C, SPI, UART/USART
Brown-out Detect/Reset, LVD, POR, PWM, WDT
34

16KB (8K x 16)

FLASH

256 x 8

768 x 8

2V ~ 5.5V

A/D 8x10b

External

-40°C ~ 85°C (TA)
Surface Mount

44-LCC (J-Lead)
44-PLCC (16.59x16.59)
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PIC18FXX2

TABLE 1-3: PIC18F4X2 PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Number

. Pin Buffer s
Pin Name T T Description
DIP |PLCC|TQFP | 'YP€ ype
PORTB is a bi-directional 1/0 port. PORTB can be
software programmed for internal weak pull-ups on all
inputs.
RBO/INTO 33 36 8
RBO 1/0 TTL Digital 1/0.
INTO | ST External Interrupt O.
RB1/INT1 34 37 9
RB1 1/0 TTL
INT1 | ST External Interrupt 1.
RB2/INT2 35 38 10
RB2 1/0 TTL Digital 1/0.
INT2 | ST External Interrupt 2.
RB3/CCP2 36 39 11
RB3 1/0 TTL Digital 1/0.
CCP2 110 ST Capture2 input, Compare2 output, PWM2 output.
RB4 37 41 14 I/0 TTL Digital 1/O. Interrupt-on-change pin.
RB5/PGM 38 42 15
RB5 110 TTL Digital I/O. Interrupt-on-change pin.
PGM 1/0 ST Low Voltage ICSP programming enable pin.
RB6/PGC 39 43 16
RB6 110 TTL Digital I/O. Interrupt-on-change pin.
PGC 110 ST In-Circuit Debugger and ICSP programming clock
pin.
RB7/PGD 40 44 17
RB7 110 TTL Digital I/O. Interrupt-on-change pin.
PGD 110 ST In-Circuit Debugger and ICSP programming data
pin.

Legend: TTL = TTL compatible input

ST = Schmitt Trigger input with CMOS levels

O = Output

OD = Open Drain (no P diode to VDD)

CMOS = CMOS compatible input or output
| = Input
P = Power
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NOTES:
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PIC18FXX2

18.2

Depending on the power source for the device voltage,
the voltage normally decreases relatively slowly. This
means that the LVD module does not need to be con-
stantly operating. To decrease the current require-
ments, the LVD circuitry only needs to be enabled for
short periods, where the voltage is checked. After
doing the check, the LVD module may be disabled.

Operation

Each time that the LVD module is enabled, the circuitry
requires some time to stabilize. After the circuitry has
stabilized, all status flags may be cleared. The module
will then indicate the proper state of the system.

FIGURE 18-4:

The following steps are needed to set up the LVD
module:

1. Write the value to the LVDL3:LVDLO bits
(LVDCON register), which selects the desired
LVD Trip Point.

2. Ensure that LVD interrupts are disabled (the
LVDIE bit is cleared or the GIE bit is cleared).

3. Enable the LVD module (set the LVDEN bit in
the LVDCON register).

4. Wait for the LVD module to stabilize (the IRVST
bit to become set).

5. Clear the LVD interrupt flag, which may have
falsely become set until the LVD module has
stabilized (clear the LVDIF bit).

6. Enable the LVD interrupt (set the LVDIE and the
GIE bits).

Figure 18-4 shows typical waveforms that the LVD
module may be used to detect.

LOW VOLTAGE DETECT WAVEFORMS

CASE 1:

LVDIF may not be set
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LVDIF cleared in software,
LVDIF remains set since LVD condition still exists

DS39564C-page 192

¥ 2006 Microchip Technology Inc.









PIC18FXX2

FIGURE 22-12:

EXAMPLE SPI MASTER MODE TIMING (CKE = 0)

' g0 79 78
—, o (1
SDO ) ' I MSb :X: bit6 - - ->;--1 >< LSb
SDI 5
Note:  Refer to Figure 22-4 for load conditions.

TABLE 22-11: EXAMPLE SPI MODE REQUIREMENTS (MASTER MODE, CKE = 0)

P?\:im' Symbol Characteristic Min lax Units Cpnditions
70 TssL2scH, [SS! to SCK{ or SCKT input Tey ns
TssL2scL
71 TscH SCK input high time Continuous 1.25 Tcy + 30 ns
71A (Slave mode) Single Byte 40 ns  |(Note 1)
72 TscL SCK input low time Continuous 1.25Tcy + 30 ns
72A (Slave mode) Single Byte 40 ns (Note 1)
73 TdiV2scH, |Setup time of SDI data input to SCK edge 100 ns
TdiV2scL
73A TB2B Last clock edge of Bytel to the 1st clock edge of Byte2| 1.5 Tcy + 40 ns (Note 2)
74 TscH2diL, |Hold time of SDI data input to SCK edge 100 ns
TscL2diL
75 TdoR SDO data output rise time PIC18FXXX 25 ns
PIC18LFXXX 60 ns DD = 2V
76 TdoF SDO data output fall time PIC18FXXX 25 ns
PIC18LFXXX 60 ns DD = 2V
78 TscR SCK output rise time PIC18FXXX 25 ns
(Master mode) PIC18LFXXX 60 |ns DD = 2V
79 TscF SCK output fall time (Master mode) |PIC18FXXX 25 ns
PIC18LFXXX 60 ns DD = 2V
80 TscH2doV, |SDO data output valid after SCK  |PIC18FXXX 50 ns
TscL2doV |edge PICI8LFXXX 150 |ns DD = 2V

Note 1: Requires the use of Parameter # 73A.
2: Only if Parameter # 71A and # 72A are used.
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TABLE 22-16: 12C BUS DATA REQUIREMENTS (SLAVE MODE)

P?\:zm' Symbol Characteristic Min Max Units Conditions
100 THIGH Clock high time 100 kHz mode 4.0 us PIC18FXXX must operate at a
minimum of 1.5 MHz
400 kHz mode 0.6 us PIC18FXXX must operate at a
minimum of 10 MHz
SSP Module 1.5 Tey
101 TLow Clock low time 100 kHz mode 4.7 us PIC18FXXX must operate at a
minimum of 1.5 MHz
400 kHz mode 1.3 us PIC18FXXX must operate at a
minimum of 10 MHz
SSP Module 1.5 Tey
102 TR SDA and SCL rise 100 kHz mode 1000 ns
time 400 kHz mode 20+0.1Cs | 300 ns | Cs is specified to be from
10 to 400 pF
103 TF SDA and SCL fall 100 kHz mode 1000 ns DD 2 4.2V
time 400 kHz mode 20+0.1CB | 300 ns | VbD>4.2V
90 Tsu:STA | START condition 100 kHz mode 4.7 us Only relevant for Repeated
setup time 400 kHz mode 06 us START condition
91 THD:STA | START condition hold | 100 kHz mode 4.0 us After this period, the first clock
time 400 kHz mode 0.6 us pulse is generated
106 THD:DAT | Data input hold time | 100 kHz mode 0 ns
400 kHz mode 0 0.9 us
107 Tsu:DAT | Data input setup time | 100 kHz mode 250 ns (Note 2)
400 kHz mode 100 ns
92 Tsu:sTo | STOP condition 100 kHz mode 4.7 us
setup time 400 kHz mode 0.6 us
109 TAA Output valid from 100 kHz mode 3500 ns (Note 1)
clock 400 kHz mode ns
110 TBUF Bus free time 100 kHz mode 4.7 us Time the bus must be free
400 kHz mode 13 us before a new transmission can
start
D102 Cs Bus capacitive loading 400 pF
Note 1: As atransmitter, the device must provide this internal minimum delay time to bridge the undefined region (min. 300 ns) of
the falling edge of SCL to avoid unintended generation of START or STOP conditions.
2: A Fast mode 12C bus device can be used in a Standard mode 12C bus system, but the requirement TSU:DAT > 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.
TR max. + TSU:DAT = 1000 + 250 = 1250 ns (according to the Standard mode 12C bus specification) before the SCL line is

released.
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24.2

Package Details

The following sections give the technical details of the packages.

28-Lead Skinny Plastic Dual In-line (SP) 300 mil Body (PDIP)

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 28 28
Pitch p .100 2.54
Top to Seating Plane A .140 .150 .160 3.56 3.81 4.06
Molded Package Thickness A2 125 .130 135 3.18 3.30 3.43
Base to Seating Plane Al .015 0.38
Shoulder to Shoulder Width E .300 .310 .325 7.62 7.87 8.26
Molded Package Width El 275 .285 .295 6.99 7.24 7.49
Overall Length D 1.345 1.365 1.385 34.16 34.67 35.18
Tip to Seating Plane L 125 .130 .135 3.18 3.30 3.43
Lead Thickness .008 .012 .015 0.20 0.29 0.38
Upper Lead Width B1 .040 .053 .065 1.02 1.33 1.65
Lower Lead Width B .016 .019 .022 0.41 0.48 0.56
Overall Row Spacing eB .320 .350 430 8.13 8.89 10.92
Mold Draft Angle Top o 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

* Controlling Parameter
§ Significant Characteristic
Notes:

Dimension D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed

JEDEC Equivalent: MO-095

Drawing No. C04-070

.010 (0.254mm) per side.
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TABLE 1-3: PIC18F4X2 PINOUT I/O DESCRI PTIONS (CONTINUED)

Pin Number

. Pin Buffer _
Pin Name T T Description
DIP |PLCC |TQFP | 'YP® ype
PORTB is a bi-directional 1/0 port. PORTB can be
software programmed for internal weak pull-ups on all
inputs.
RBO/INTO 33 36 8
RBO 1/0 TTL Digital 1/0.
INTO | ST External Interrupt 0.
RB1/INT1 34 37 9
RB1 1/0 TTL
INT1 | ST External Interrupt 1.
RB2/INT2 35 38 10
RB2 1/0 TTL Digital 1/0.
INT2 | ST External Interrupt 2.
RB3/CCP2 36 39 11
RB3 1/0 TTL Digital 1/0.
CCP2 110 ST Capture2 input, Compare2 output, PWM2 output.
RB4 37 41 14 I/0 TTL Digital 1/O. Interrupt-on-change pin.
RB5/PGM 38 42 15
RB5 110 TTL Digital I/O. Interrupt-on-change pin.
PGM 1/0 ST Low Voltage ICSP programming enable pin.
RB6/PGC 39 43 16
RB6 110 TTL Digital I/O. Interrupt-on-change pin.
PGC 110 ST In-Circuit Debugger and ICSP programming clock
pin.
RB7/PGD 40 44 17
RB7 110 TTL Digital I/O. Interrupt-on-change pin.
PGD 110 ST In-Circuit Debugger and ICSP programming data
pin.

Legend: TTL = TTL compatible input

ST = Schmitt Trigger input with CMOS levels

O = Output

OD = Open Drain (no P diode to VDD)

CMOS = CMOS compatible input or output
| = Input
P = Power
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