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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"

Active
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8-Bit
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Brown-out Detect/Reset, POR, WDT
13

896B (512 x 14)

OTP

80x8

3V ~ 6V

External

-40°C ~ 85°C (TA)

Surface Mount

20-SSOP (0.209", 5.30mm Width)
20-SSOP
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PIC16C62X

Device Differences

Device

Voltage Range

Oscillator

Process Technology

(Microns)
PIC16C6207) 25-6.0 See Note 1 0.9
PIC16C621(3) 25-6.0 See Note 1 0.9
PIC16C62203) 25-6.0 See Note 1 0.9
PIC16C620A™) 27-55 See Note 1 0.7
PIC16CR620A®? 25-55 See Note 1 0.7
PIC16C621A™) 27-55 See Note 1 0.7
PIC16C622A™ 27-55 See Note 1 07

Note 1: If you change from this device to another device, please verify oscillator characteristics in your application.
2: For ROM parts, operation from 2.5V - 3.0V will require the PIC16LCR62X parts.
3: For OTP parts, operation from 2.5V - 3.0V will require the PIC16LC62X parts.
4: For OTP parts, operations from 2.7V - 3.0V will require the PIC16LC62XA parts.
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NOTES:
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4222 OPTION Register

The OPTION register is a readable and writable
register, which contains various control bits to configure
the TMRO/WDT prescaler, the external RBO/INT
interrupt, TMRO and the weak pull-ups on PORTB.

Note: To achieve a 1:1 prescaler assignment for
TMRO, assign the prescaler to the WDT
(PSA =1).

REGISTER 4-2: OPTION REGISTER (ADDRESS 81H)
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

\ RBPU | INTEDG | ToCS | TOSE | PSA | PS2 \ PS1 \ PSO \
bit 7 bit 0
bit 7 RBPU: PORTB Pull-up Enable bit

1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values
bit 6 INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of RBO/INT pin
0 = Interrupt on falling edge of RBO/INT pin
bit 5 TOCS: TMRO Clock Source Select bit
1 = Transition on RA4/TOCKI pin
0 = Internal instruction cycle clock (CLKOUT)
bit 4 TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on RA4/TOCKI pin
0 = Increment on low-to-high transition on RA4/TOCKI pin
bit 3 PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0O module
bit 2-0 PS<2:0>: Prescaler Rate Select bits

Bit Value TMRO Rate WDT Rate

000 1:2 1:1

001 1:4 1:2

010 1:8 1:4

011 1:16 1:8

100 1:32 1:16

101 1:64 1:32

110 1:128 1:64

111 1:256 1:128
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
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74 Comparator Response Time

Response time is the minimum time, after selecting a
new reference voltage or input source, before the
comparator output has a valid level. If the internal
reference is changed, the maximum delay of the
internal voltage reference must be considered when
using the comparator outputs. Otherwise the maximum
delay of the comparators should be used (Table 12-2).

7.5

The comparator outputs are read through the CMCON
register. These bits are read only. The comparator
outputs may also be directly output to the RA3 and RA4
I/0 pins. When the CM<2:0> = 110, multiplexors in the
output path of the RA3 and RA4 pins will switch and the
output of each pin will be the unsynchronized output of
the comparator. The uncertainty of each of the
comparators is related to the input offset voltage and the
response time given in the specifications. Figure 7-3
shows the comparator output block diagram.

Comparator Outputs

The TRISA bits will still function as an output enable/
disable for the RA3 and RA4 pins while in this mode.

Note 1: When reading the PORT register, all pins
configured as analog inputs will read as a
‘0’. Pins configured as digital inputs will
convert an analog input according to the
Schmitt Trigger input specification.
2: Analog levels on any pin that is defined as
a digital input may cause the input buffer
to consume more current than is
specified.
FIGURE 7-3: COMPARATOR OUTPUT BLOCK DIAGRAM
PORT PINS
MULTIPLEX
+ —
ToRA3or _
RA4 Pin  — |
Bus
Data Q b
RD CMCON EN
Set
CMIF Q D
Bit FROM
OTHER EN p
COMPARATOR
CL RD CMCON
NRESET
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7.6 Comparator Interrupts

The comparator interrupt flag is set whenever there is
a change in the output value of either comparator.
Software will need to maintain information about the
status of the output bits, as read from CMCON<7:6>, to
determine the actual change that has occurred. The
CMIF bit, PIR1<6>, is the comparator interrupt flag.
The CMIF bit must be RESET by clearing ‘0’. Since it is
also possible to write a '1' to this register, a simulated
interrupt may be initiated.

The CMIE bit (PIE1<6>) and the PEIE bit
(INTCON<6>) must be set to enable the interrupt. In
addition, the GIE bit must also be set. If any of these
bits are clear, the interrupt is not enabled, though the
CMIF bit will still be set if an interrupt condition occurs.

Note: If a change in the CMCON register
(C10UT or C20UT) should occur when a
read operation is being executed (start of
the Q2 cycle), then the CMIF (PIR1<6>)

interrupt flag may not get set.

The user, in the interrupt service routine, can clear the
interrupt in the following manner:

a) Any read or write of CMCON. This will end the
mismatch condition.

b) Clear flag bit CMIF.

A mismatch condition will continue to set flag bit CMIF.

Reading CMCON will end the mismatch condition and
allow flag bit CMIF to be cleared.

7.7 Comparator Operation During
SLEEP

When a comparator is active and the device is placed
in SLEEP mode, the comparator remains active and
the interrupt is functional if enabled. This interrupt will

FIGURE 7-4: ANALOG INPUT MODEL

wake up the device from SLEEP mode when enabled.
While the comparator is powered-up, higher SLEEP
currents than shown in the power-down current
specification will occur. Each comparator that is
operational will consume additional current as shown in
the comparator specifications. To minimize power
consumption while in SLEEP mode, turn off the
comparators, CM<2:0> = 111, before entering SLEEP.
If the device wakes up from SLEEP, the contents of the
CMCON register are not affected.

7.8 Effects of a RESET

A device RESET forces the CMCON register to its
RESET state. This forces the comparator module to be
in the comparator RESET mode, CM<2:0> = 000. This
ensures that all potential inputs are analog inputs.
Device current is minimized when analog inputs are
present at RESET time. The comparators will be
powered-down during the RESET interval.

7.9 Analog Input Connection
Considerations

A simplified circuit for an analog input is shown in
Figure 7-4. Since the analog pins are connected to a
digital output, they have reverse biased diodes to VDD
and Vss. The analog input therefore, must be between
Vss and VDD. If the input voltage deviates from this
range by more than 0.6V in either direction, one of the
diodes is forward biased and a latchup may occur. A
maximum  source impedance of 10kQ s
recommended for the analog sources. Any external
component connected to an analog input pin, such as
a capacitor or a Zener diode, should have very little
leakage current.

VDD

VT = 0.6V Ric

i
T

Legend CPIN
VT
ILEAKAGE
Ric
Rs
VA

’ NN
ILEAKAGE

VT =0.6V +500 nA
i L
Input Capacitance
Threshold Voltage
Leakage Current at the pin due to various junctions
Interconnect Resistance

Source Impedance
Analog Voltage

Vss
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9.3 RESET

The PIC16C62X differentiates between various kinds
of RESET:

a) Power-on Reset (POR)

b) MCLR Reset during normal operation

c) MCLR Reset during SLEEP

d) WDT Reset (normal operation)

e) WDT wake-up (SLEEP)

f)  Brown-out Reset (BOR)

Some registers are not affected in any RESET
condition Their status is unknown on POR and

unchanged in any other RESET. Most other registers
are reset to a “RESET state” on Power-on Reset,

MCLR Reset, WDT Reset and MCLR Reset during
SLEEP. They are not affected by a WDT wake-up,
since this is viewed as the resumption of normal
operation. TO and PD bits are set or cleared differently
in different RESET situations as indicated in Table 9-2.
These bits are used in software to determine the nature
of the RESET. See Table 9-5 for a full description of
RESET states of all registers.

A simplified block diagram of the on-chip RESET circuit
is shown in Figure 9-6.

The MCLR Reset path has a noise filter to detect and
ignore small pulses. See Table 12-5 for pulse width
specification.

FIGURE 9-6: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT
External
RESET
7
MCLR/
VPP Pin SLEEP
WDT |WDT ——
Module Time-out
Reset
/DD rise
detect S
VoD Power-on Reset
Brown-out 4_‘ )
Reset BODEN S Q
OST/PWRT
osT Chip_Reset
10-bit Ripple—counter} ) R QF——
OSC1/
CLKIN
Pin PWRT

_chipM
O;chgc _|> 10-bit Ripple-counter I_

Enable PWRT

Enable OST

See Table 9-1 for time-out situations.

Note 1: This is a separate oscillator from the RC oscillator of the CLKIN pin.

© 2003 Microchip Technology Inc.
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FIGURE 9-11: EXTERNAL POWER-ON FIGURE 9-13: EXTERNAL BROWN-OUT
RESET CIRCUIT (FOR PROTECTION CIRCUIT 2
SLOW Vbb POWER-UP) DD . .
VDD
VDD VDD R1 J
Q1 _
R D MCLR
R2
R1 40k | pic1ece2x
L . ANNM~— MCLR
I c PIC16C62X =
Note 1: External Power-on Reset circuit is Note 1: This brown-out circuit is less expen-
required only if VDD power-up slope is sive, albeit less accurate. Transistor
too slow. The diode D helps discharge Q1 turns off when VDD is below a
the capacitor quickly when VDD powers certain level such that:
down. R1 - 07V
2: <40 kQ is recommended to make sure VDX =R :
that voltage drop across R does not
violate the device’s electrical specifica- 2: Internal Brown-out Reset should be
tion. disabled when using this circuit.
3: R1=100Q to 1 kQ will limit any current 3: Resistors should be adjusted for the
flowing into MCLR from external capaci- characteristics of the transistor.
tor C in the event of MCLR/VPP pin
breakdown due to Electrostatic
Discharge (ESD) or Electrical Over- FIGURE 9-14: EXTERNAL BROWN-OUT
stress (EOS). PROTECTION CIRCUIT 3
VDD
FIGURE 9-12: EXTERNAL BROWN-OUT MCP809 Voo
PROTECTION CIRCUIT 1 Ve caphater
VDD . > VDD 1 L |Jvoo 1
RST -
33k J MCLR
10k VCLR PIC16C62X
7AN 40k PIC16C62X This brown-out protection circuit employs
Microchip Technology’s MCP809 microcontroller
= supervisor. The MCP8XX and MCP1XX families
. T . of supervisors provide push-pull and open
Note 1: ;I'/hls C|rCU|twa|II acillvaieOR;i/SE'l;]when collector outputs with both high and low active
VDtigZoes e OI\tN (Vz +0.7V) where RESET pins. There are 7 different trip point
Z = cener voltage. o selections to accommodate 5V and 3V systems.
2: Internal Brown-out Reset circuitry should
be disabled when using this circuit.
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RLF Rotate Left f through Carry RRF Rotate Right f through Carry
Syntax: [label] RLF fd Syntax: [label] RRF fd
Operands: 0<f<127 Operands: 0<f<127
d e [0,1] d e [0,1]
Operation: See description below Operation: See description below
Status Affected: C Status Affected: C
Encoding: ‘ 00 | 1101 ‘ dfff | ffff ‘ Encoding: ‘ 00 l 1100 | dfff l fEff ‘
Description: The contents of register 'f' are Description: The contents of register 'f' are
rotated one bit to the left through rotated one bit to the right through
the Carry Flag. If 'd" is O, the result the Carry Flag. If 'd" is 0, the result
is placed in the W register. If 'd' is is placed in the W register. If 'd' is
1, the result is stored back in 1, the result is placed back in
register 'f'. register 'f'.
—{c+
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example RLF REG1, 0 Example RRF REGH1,
Before Instruction 0
REG1 = 1110 0110 Before Instruction
c = 0 REG1 = 1110 0110
After Instruction c - 0
REG1 = 1110 o110 After Instruction
W = 1100 1100 REG1 = 1110 0110
c = 1 W = 0111 0011
c = 0
SLEEP
Syntax: [ label SLEEP
]
Operands: None
Operation: 00h — WDT,
0 — WDT prescaler,
15710,
0—>PD
Status Affected: TO, PD
Encoding: ‘ 00 ‘ 0000 | 0110 | 0011 ‘
Description: The power-down STATUS bit,

PD is cleared. Time-out
STATUS bit, TO is set. Watch-
dog Timer and its prescaler are
cleared.

The processor is putinto SLEEP
mode with the oscillator
stopped. See Section 9.8 for

more details.
Words: 1
Cycles: 1
Example: SLEEP

© 2003 Microchip Technology Inc. DS30235J-page 71
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11.3 MPLAB C17 and MPLAB C18
C Compilers

The MPLAB C17 and MPLAB C18 Code Development
Systems are complete ANSI C compilers for
Microchip’s PIC17CXXX and PIC18CXXX family of
microcontrollers. These compilers provide powerful
integration capabilities, superior code optimization and
ease of use not found with other compilers.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

11.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK object linker combines relocatable
objects created by the MPASM assembler and the
MPLAB C17 and MPLAB C18 C compilers. It can link
relocatable objects from pre-compiled libraries, using
directives from a linker script.

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

The object linker/library features include:

« Efficient linking of single libraries instead of many
smaller files

* Enhanced code maintainability by grouping
related modules together

* Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

11.5 MPLAB C30 C Compiler

The MPLAB C30 C compiler is a full-featured, ANSI
compliant, optimizing compiler that translates standard
ANSI C programs into dsPIC30F assembly language
source. The compiler also supports many command-
line options and language extensions to take full
advantage of the dsPIC30F device hardware capabili-
ties, and afford fine control of the compiler code
generator.

MPLAB C30 is distributed with a complete ANSI C
standard library. All library functions have been
validated and conform to the ANSI C library standard.
The library includes functions for string manipulation,
dynamic memory allocation, data conversion, time-
keeping, and math functions (trigonometric, exponen-
tial and hyperbolic). The compiler provides symbolic
information for high level source debugging with the
MPLAB IDE.

11.6 MPLAB ASM30 Assembler, Linker,
and Librarian

MPLAB ASM30 assembler produces relocatable
machine code from symbolic assembly language for
dsPIC30F devices. MPLAB C30 compiler uses the
assembler to produce it's object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

» Support for the entire dsPIC30F instruction set
 Support for fixed-point and floating-point data
+ Command line interface

* Rich directive set

+ Flexible macro language

* MPLAB IDE compatibility

11.7 MPLAB SIM Software Simulator

The MPLAB SIM software simulator allows code devel-
opment in a PC hosted 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 pin. The execu-
tion can be performed in Single-Step, Execute Until
Break, or Trace mode.

The MPLAB SIM simulator fully supports symbolic
debugging using the MPLAB C17 and MPLAB C18
C Compilers, as well as the MPASM assembler. The
software simulator offers the flexibility to develop and
debug code outside of the laboratory environment,
making it an excellent, economical software
development tool.

11.8 MPLAB SIM30 Software Simulator

The MPLAB SIM30 software simulator allows code
development in a PC hosted environment by simulating
the dsPIC30F 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 MPLAB SIM30 simulator fully supports symbolic
debugging using the MPLAB C30 C Compiler and
MPLAB ASM30 assembler. The simulator runs in either
a Command Line mode for automated tasks, or from
MPLAB IDE. This high speed simulator is designed to
debug, analyze and optimize time intensive DSP
routines.
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11.9 MPLAB ICE 2000
High Performance Universal
In-Circuit Emulator

The MPLAB ICE 2000 universal in-circuit emulator is
intended to provide the product development engineer
with a complete microcontroller design tool set for
PICmicro microcontrollers. Software control of the
MPLAB ICE 2000 in-circuit emulator is advanced by
the MPLAB Integrated Development Environment,
which allows editing, building, downloading and source
debugging from a single environment.

The MPLAB ICE 2000 is a full-featured emulator
system with enhanced trace, trigger and data monitor-
ing features. Interchangeable processor modules allow
the system to be easily reconfigured for emulation of
different processors. The universal architecture of the
MPLAB ICE in-circuit emulator allows expansion to
support new PICmicro microcontrollers.

The MPLAB ICE 2000 in-circuit emulator system has
been designed as a real-time emulation system with
advanced features that are typically found on more
expensive development tools. The PC platform and
Microsoft® Windows 32-bit operating system were
chosen to best make these features available in a
simple, unified application.

11.10 MPLAB ICE 4000
High Performance Universal
In-Circuit Emulator

The MPLAB ICE 4000 universal in-circuit emulator is
intended to provide the product development engineer
with a complete microcontroller design tool set for high-
end PICmicro microcontrollers. Software control of the
MPLAB ICE in-circuit emulator is provided by the
MPLAB Integrated Development Environment, which
allows editing, building, downloading and source
debugging from a single environment.

The MPLAB ICD 4000 is a premium emulator system,
providing the features of MPLAB ICE 2000, but with
increased emulation memory and high speed perfor-
mance for dsPIC30F and PIC18XXXX devices. Its
advanced emulator features include complex triggering
and timing, up to 2 Mb of emulation memory, and the
ability to view variables in real-time.

The MPLAB ICE 4000 in-circuit emulator system has
been designed as a real-time emulation system with
advanced features that are typically found on more
expensive development tools. The PC platform and
Microsoft Windows 32-bit operating system were
chosen to best make these features available in a
simple, unified application.

11.11 MPLAB ICD 2 In-Circuit Debugger

Microchip’s In-Circuit Debugger, MPLAB ICD 2, is a
powerful, low cost, run-time development tool,
connecting to the host PC via an RS-232 or high speed
USB interface. This tool is based on the FLASH
PICmicro MCUs and can be used to develop for these
and other PICmicro microcontrollers. The MPLAB
ICD 2 utilizes the in-circuit debugging capability built
into the FLASH devices. This feature, along with
Microchip’s In-Circuit Serial Programming™ (ICSP™)
protocol, offers cost effective in-circuit FLASH debug-
ging from the graphical user interface of the MPLAB
Integrated Development Environment. This enables a
designer to develop and debug source code by setting
breakpoints, single-stepping and watching variables,
CPU status and peripheral registers. Running at full
speed enables testing hardware and applications in
real-time. MPLAB ICD 2 also serves as a development
programmer for selected PICmicro devices.

11.12 PRO MATE Il Universal Device
Programmer

The PRO MATE Il is a universal, CE compliant device
programmer with programmable voltage verification at
VDDMIN and VDDMAX for maximum reliability. It features
an LCD display for instructions and error messages
and a modular detachable socket assembly to support
various package types. In Stand-Alone mode, the
PRO MATE Il device programmer can read, verify, and
program PICmicro devices without a PC connection. It
can also set code protection in this mode.

11.13 PICSTART Plus Development
Programmer

The PICSTART Plus development programmer is an
easy-to-use, low cost, prototype programmer. It
connects to the PC via a COM (RS-232) port. MPLAB
Integrated Development Environment software makes
using the programmer simple and efficient. The
PICSTART Plus development programmer supports
most PICmicro devices up to 40 pins. Larger pin count
devices, such as the PIC16C92X and PIC17C76X,
may be supported with an adapter socket. The
PICSTART Plus development programmer is CE
compliant.

© 2003 Microchip Technology Inc.
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FIGURE 12-1: PIC16C62X VOLTAGE-FREQUENCY GRAPH, -40°C < TA < +125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.
Please reference the Product Identification System section for the maximum rated speed of the parts.

FIGURE 12-2: PIC16LC62X VOLTAGE-FREQUENCY GRAPH, -40°C < TA < +125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.
Please reference the Product Identification System section for the maximum rated speed of the parts.
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FIGURE 12-7: PIC16CR62XA VOLTAGE-FREQUENCY GRAPH, 0°C < TA < +70°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.
Please reference the Product Identification System section for the maximum rated speed of the parts.

FIGURE 12-8: PIC16CR62XA VOLTAGE-FREQUENCY GRAPH, -40°C < TA < 0°C,
+70°C < TA<+125°C
6.0
5.5
5.0
VDD 4.5
Volts
( ) 4.0
3.5
3.0
25
2.0
0 4 10 20 25
Frequency (MHz)
Note 1: The shaded region indicates the permissible combinations of voltage and frequency.
2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.
Please reference the Product Identification System section for the maximum rated speed of the parts.
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FIGURE 12-9: PIC16LCR62XA VOLTAGE-FREQUENCY GRAPH, -40°C < TA <+125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.
2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.
Please reference the Product Identification System section for the maximum rated speed of the parts.
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121 DC Characteristics: PIC16C62X-04 (Commercial, Industrial, Extended)
PIC16C62X-20 (Commercial, Industrial, Extended)
PIC16LC62X-04 (Commercial, Industrial, Extended)
Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial and
PIC16C62X 0°C < TA <+70°C for commercial and
-40°C < TA < +125°C for extended
Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial and
PIC16LC62X 0°C < TA < +70°C for commercial and
-40°C < TA < +125°C for extended
Operating voltage VDD range is the PIC16C62X range.
Param.| Sym Characteristic Min | Typt | Max | Units Conditions
No.
D001 VDD | Supply Voltage 3.0 — 6.0 \ See Figures 12-1, 12-2, 12-3, 12-4, and 12-5
D001 VDD | Supply Voltage 2.5 — 6.0 \% See Figures 12-1, 12-2, 12-3, 12-4, and 12-5
D002 VDR | RAM Data Retention Voltage!” | — | 1.5" | — \ Device in SLEEP mode
D002 |VDR |RAM Data Retention Voltage™® | — | 1.5* | — V | Device in SLEEP mode
D003 VPOR | VDD start voltage to ensure — | Vss — \% See section on Power-on Reset for details
Power-on Reset
D003 VPOR | VDD start voltage to — Vss — \% See section on Power-on Reset for details
ensure Power-on Reset
D004 SvDbD | VDD rise rate to ensure 0.05*| — — | V/Ims | See section on Power-on Reset for details
Power-on Reset
D004 SvbD | VDD rise rate to ensure 0.05*| — — V/ms | See section on Power-on Reset for details
Power-on Reset
D005 VBOR | Brown-out Detect Voltage 3.7 4.0 4.3 \% BOREN configuration bit is cleared
D005 VBOR | Brown-out Detect Voltage 3.7 | 4.0 4.3 Y BOREN configuration bit is cleared
D010 IDD Supply Current(® — 1.8 3.3 mA | Fosc =4 MHz, Vbp = 5.5V, WDT disabled, XT
mode, (Note 4)*
— 35 70 pA | Fosc = 32 kHz, VbD = 4.0V, WDT disabled, LP
mode
_ 9.0 20 mA | Fosc =20 MHz, VDD = 5.5V, WDT disabled, HS
mode
D010 IDD Supply Current@ = 14 | 25 mA | Fosc = 2.0 MHz, VbD = 3.0V, WDT disabled, XT
mode, (Note 4)
— 26 53 pA [ Fosc = 32 kHz, Vbp = 3.0V, WDT disabled, LP
mode
D020 IPD Power-down Current(® — 10 | 25 pA | VDD=4.0V, WDT disabled
15 pA [ (125°C)
D020 |IpD Power-down Current(® — | 07 2 pA | VDD=3.0V, WDT disabled

*  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: This is the limit to which VDD can be lowered without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin loading and
switching rate, oscillator type, internal code execution pattern, and temperature also have an impact on the current
consumption.

The test conditions for all IDD measurements in Active Operation mode are:
OSC1 = external square wave, from rail to rail; all I/O pins tri-stated, pulled to VDD,
MCLR = VbD; WDT enabled/disabled as specified.

3: 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.

4: 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 kQ.

5: The A current is the additional current consumed when this peripheral is enabled. This current should be added to the

base IDD or IPD measurement.
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12.3 DC CHARACTERISTICS: PIC16CR62XA-04 (Commercial, Industrial, Extended)
PIC16CR62XA-20 (Commercial, Industrial, Extended)
PIC16LCR62XA-04 (Commercial, Industrial, Extended)
(CONT))
Standard Operating Conditions (unless otherwise stated)
PIC16CR62XA-04 Operating temperature -40°C < TA < +85°C for industrial and
PIC16CR62XA-20 0°C < TA < +70°C for commercial and

-40°C < TA < +125°C for extended

PIC16LCR62XA-04

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA <+70°C for commercial and
-40°C < TA < +125°C for extended

Param.| Sym Characteristic Min | Typt | Max | Units Conditions
No.
D020 IPD Power-down Current®) —_ 200 950 nA VDD = 3.0V
— 0.400 | 1.8 pA | VDD = 4.5v*
— 0.600 | 2.2 pA | VDD = 5.5V
— 5.0 9.0 pA | VDD = 5.5V Extended Temp.
D020 IPD Power-down Current® — 200 | 850 nA | VDD = 2.5V
— 200 | 950 nA |VDD = 3.0V*
— 0.600 | 2.2 pA | VDD = 5.5V
— 5.0 9.0 pA | VDD = 5.5V Extended
D022 | AlwDT WDT Current® — 6.0 | 10 | pA |[VDD=4.0V
12 pA | (125°C)
D022A | AIBOR Brown-out Reset Current(® — 75 | 125 | pA |BOD enabled, VDD = 5.0V
D023 Alcomp Comparator Current for each — 30 60 pA [ VDD =4.0V
Comparator(®)
D023A | AIVREF VREF Current® — 80 | 135 | pA |VDD=4.0v
D022 | AlwpT WDT Current® — 6.0 | 10 | pA [vbp=4.0v
12 pA | (125°C)
D022A | AlBOR Brown-out Reset Current(® — 75 | 125 | pA |BOD enabled, VDD = 5.0V
D023 Alcomp Comparator Current for each — 30 60 pA [ VDD = 4.0V
Comparator(5)
D023A | AIVREF VREF Current®) — 80 | 135 | pA |VbD=4.0V
1A Fosc | LP Oscillator Operating Frequency 0 — 200 | kHz | All temperatures
RC Oscillator Operating Frequency 0 — 4 MHz | All temperatures
XT Oscillator Operating Frequency 0 — 4 MHz | All temperatures
HS Oscillator Operating Frequency 0 — 20 | MHz | All temperatures
1A Fosc | LP Oscillator Operating Frequency 0 — 200 | kHz | All temperatures
RC Oscillator Operating Frequency 0 — 4 MHz | All temperatures
XT Oscillator Operating Frequency 0 — 4 MHz | All temperatures
HS Oscillator Operating Frequency 0 — 20 | MHz | All temperatures

*  These parameters are characterized but not tested.

1 Datain "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

Note 1: This is the limit to which VDD can be lowered without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin loading and
switching rate, oscillator type, internal code execution pattern, and temperature also have an impact on the current
consumption.

The test conditions for all IDD measurements in Active Operation mode are:
OSC1 = external square wave, from rail to rail; all /0 pins tri-stated, pulled to VDD,
MCLR = VbD; WDT enabled/disabled as specified.

3: 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.

4: 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 kQ.

5: The A current is the additional current consumed when this peripheral is enabled. This current should be added to the
base IDD or IPD measurement.

6: Commercial temperature range only.

© 2003 Microchip Technology Inc. DS30235J-page 95




PIC16C62X

12.4 DC Characteristics: PIC16C62X/C62XA/CR62XA (Commercial, Industrial, Extended)
PIC16LC62X/LC62XA/LCR62XA (Commercial, Industrial, Extended) (CONT.)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA <+70°C for commercial and
-40°C < TA < +125°C for extended

PIC16C62X/C62XA/CR62XA

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA < +70°C for commercial and
-40°C < TA < +125°C for extended

PIC16LC62X/LC62XA/LCR62XA

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

VoL Output Low Voltage

D080 1/0 ports — — 0.6 Y loL = 8.5 mA, VDD = 4.5V, -40° to +85°C
— — 06 \Y loL=7.0 mA, VDD = 4.5V, +125°C
D083 OSC2/CLKOUT (RC only) — — 0.6 Y loL = 1.6 mA, VDD = 4.5V, -40° to +85°C
— — 0.6 \ loL=1.2 mA, VDD = 4.5V, +125°C
VoH Output High Voltagem
D090 1/0 ports (Except RA4) Vop-0.7 | — — \Y lIoH =-3.0 mA, VDD = 4.5V, -40° to +85°C
Vop-0.7 | — — \Y IoH = -2.5 mA, VDD = 4.5V, +125°C
D092 OSC2/CLKOUT (RC only) Vop-0.7 | — — \Y IoH =-1.3 mA, VDD = 4.5V, -40° to +85°C
Vop-0.7 | — — \Y loH =-1.0 mA, VDD = 4.5V, +125°C
VOH Output High Voltage(®)
D090 1/0 ports (Except RA4) Vbp-0.7 | — — Y IoH = -3.0 mA, VDD = 4.5V, -40° to +85°C
Vbp-0.7 | — — Y IoH = -2.5 mA, VDD = 4.5V, +125°C
D092 OSC2/CLKOUT (RC only) Vbp-0.7 | — — \Y IoH =-1.3 mA, VDD = 4.5V, -40° to +85°C
VbD-0.7 — — \Y loH =-1.0 mA, VDD = 4.5V, +125°C
*D150 Vob Open-Drain High Voltage 10* \% RA4 pin PIC16C62X, PIC16LC62X
8.5* RA4 pin PIC16C62XA, PIC16LC62XA,
PIC16CR62XA, PIC16LCR62XA
*D150 Vob Open-Drain High Voltage 10* \ RA4 pin PIC16C62X, PIC16LC62X
8.5* RA4 pin PIC16C62XA, PIC16LC62XA,

PIC16CR62XA, PIC16LCR62XA

Capacitive Loading Specs on
Output Pins

D100 COSC | OSC2 pin pF In XT, HS and LP modes when external
2 15 clock used to drive OSC1.

D101 Cio All'l/O pins/OSC2 (in RC mode) 50 pF

Capacitive Loading Specs on
Output Pins

D100 COSC | OSC2 pin pF In XT, HS and LP modes when external
2 15 clock used to drive OSC1.
D101 cio All /O pins/OSC2 (in RC mode) 50 pF

These parameters are characterized but not tested.
1 Datain "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: In RC oscillator configuration, the OSC1 pin is a Schmitt Trigger input. It is not recommended that the PIC16C62X(A) be driven
with external clock in RC mode.
2: The leakage current on the MCLR pin is strongly dependent on 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 coming out of the pin.
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12.5

DC CHARACTERISTICS: PIC16C620A/C621A/C622A-40(7) (Commerecial)
PIC16CR620A-40'7) (Commerecial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
Operating temperature  0°C < TA < +70°C for commercial

P:':.m Sym Characteristic Min | Typt | Max | Units Conditions
D001 | VDD Supply Voltage 3.0 — 5.5 V |Fosc =DC to 20 MHz
D002 |VDR RAM Data Retention Voltage(" — | 15| — | V |Devicein SLEEP mode
D003 |VPOR VDD start voltage to ensure — | Vss | — V | See section on Power-on Reset for details
Power-on Reset
D004 | SvbD VDD rise rate to ensure Power-on 0.05| — — | VIms | See section on Power-on Reset for details
Reset *
D005 |VBOR Brown-out Detect Voltage 3.65| 4.0 |435| V |BOREN configuration bit is cleared
D010 |Ibb Supply Current(4) — | 1.2 | 2.0 | mA |Fosc =4 MHz, Vbp = 5.5V, WDT disabled,
XT Osc mode, (Note 4)*
— | 04 | 1.2 | mA |Fosc =4 MHz, Vbp = 3.0V, WDT disabled,
XT Osc mode, (Note 4)
— | 1.0 | 2.0 | mA |Fosc =10 MHz, Vbp = 3.0V, WDT disabled,
HS Osc mode, (Note 6)
— | 40 | 6.0 | mA |Fosc =20 MHz, Vbp = 4.5V, WDT disabled,
HS Osc mode
— | 40 | 7.0 | mA |Fosc=20MHz, Vbop =5.5V, WDT disabled*,
HS Osc mode
— 35 | 70 pA | Fosc = 32 kHz, Vbp = 3.0V, WDT disabled,
LP Osc mode
D020 |IPD Power Down Current(® — | — | 22| pA |VDD=3.0V
— — | 50 | pA |VDD=4.5V*
— — 9.0 pA | VDD =5.5V
— — 15 pA | VDD = 5.5V Extended
D022 | AlwDT WDT Current(® — | 60| 10 | pA |VDD=4.0V
12 pA | (125°C)
D022A | AlBOR Brown-out Reset Current(®) — | 75 | 125 | pA |BOD enabled, Vbb = 5.0V
D023 | AlcompP Comparator Current for each — 30 60 pA | VDD = 4.0V
Comparator{%)
D023A | AIVREF VREF Current(5) — | 80 | 135 | pA |VDD=4.0V
AIEE Write | Operating Current — 3 mA | Vcc =5.5V, SCL =400 kHz
AIEE Read | Operating Current — 1 mA
AlEE Standby Current — 30 pA | Vcc = 3.0V, EE VbD = Vcc
AlEE Standby Current — 100 | pA |Vcc =3.0V, EE VDD = Vcc
1A Fosc LP Oscillator Operating Frequency 0 — | 200 | kHz | All temperatures
RC Oscillator Operating Frequency | 0 — 4 MHz | All temperatures
XT Oscillator Operating Frequency 0 — 4 MHz | All temperatures
HS Oscillator Operating Frequency | 0 — 20 | MHz | All temperatures

Note 1

2:

* These parameters are characterized but not tested.

1 Data in "Typ" column is at 5.0V, 25°C, unless otherwise stated. These parameters are for design guidance only and are

Ne

not tested.

This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin loading and switching rate,
oscillator type, internal code execution pattern, and temperature also have an impact on the current consumption.

The test conditions for all IDD measurements in Active Operation mode are:
OSC1 = external square wave, from rail-to-rail; all /O pins tri-stated, pulled to VDD, MCLR = VDD; WDT enabled/disabled as specified.
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 /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 kQ.

The A current is the additional current consumed when this peripheral is enabled. This current should be added to the base IbD or IPD

measurement.
Commercial temperature range only.

See Section 12.1 and Section 12.3 for 16C62X and 16CR62X devices for operation between 20 MHz and 40 MHz for valid modified

characteristics.
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12.8 Timing Parameter Symbology

The timing parameter symbols have been created with one of the following formats:

1. TppS2ppS

2. TppS

T
F Frequency T Time
Lowercase subscripts (pp) and their meanings:

pPp
ck CLKOUT osc OSC1
io 1/O port t0 TOCKI
mc MCLR
Uppercase letters and their meanings:

S
F Fall P Period
H High R Rise
| Invalid (Hi-impedance) \Y, Valid
L Low VA Hi-Impedance

FIGURE 12-11: LOAD CONDITIONS

Load condition 1

VDD/2

RL

Pin T

4640

RL
CL

50 pF  for all pins except OSC2
15 pF  for OSC2 output

Load condition 2

Pin T

CL

Vss
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FIGURE 12-16: TIMERO CLOCK TIMING

|
RA4/TOCKI A R |
|

|
| |
40 o 41 7|
|
|

TMRO
X

TABLE 12-6: TIMERO CLOCK REQUIREMENTS

Par;r:eter Sym Characteristic Min Typt | Max | Units Conditions
40 TtOH | TOCKI High Pulse Width No Prescaler 0.5Tcy + 20* | — — ns
With Prescaler | 10* — — ns
41 TtOL | TOCKI Low Pulse Width No Prescaler 0.5 Tey +20* | — — ns
With Prescaler | 10* — — ns
42 TtOP | TOCKI Period Tcy +40* — — ns N = prescale value
N 1,2, 4, ..., 256)
* These parameters are characterized but not tested.
1 Data in "Typ" column is at 5.0V, 25°C, unless otherwise stated. These parameters are for design guidance only and are
not tested.
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ON-LINE SUPPORT

Microchip provides on-line support on the Microchip
World Wide Web 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®
Internet Explorer. Files are also available for FTP
download from our FTP site.

Connecting to the Microchip Internet Web
Site
The Microchip web site is available at the following
URL:

www.microchip.com

The file transfer site is available by using an FTP
service to connect to:

ftp://iftp.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
variety 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 Systems,
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 the most current upgrade kits.The Hot Line
Numbers are:

1-800-755-2345 for U.S. and most of Canada, and
1-480-792-7302 for the rest of the world.

092002
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