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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

3.5KB (2K x 14)

OTP

128 x 8

2.5V ~ 5.5V

External

-40°C ~ 125°C (TA)

Surface Mount
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MICROCHIP

PIC16C62X

EPROM-Based 8-Bit CMOS Microcontrollers

Devices included in this data sheet:
Referred to collectively as PIC16C62X.

+ PIC16C620 . PIC16C620A
+ PIC16C621 . PIC16C621A
+ PIC16C622 . PIC16C622A

+ PIC16CR620A
High Performance RISC CPU:

* Only 35 instructions to learn

« All single cycle instructions (200 ns), except for
program branches which are two-cycle

* Operating speed:
- DC - 40 MHz clock input
- DC - 100 ns instruction cycle

Pin Diagrams

PDIP, SOIC, Windowed CERDIP
RA2/AN2/VREF w—»[+1 — 180 -«—» RA1/AN1
RAS/AN3 «—» [ 2 = 170 - RAO/ANO
RA4/TOCKI -3 & 16[F <— OSCI/CLKIN
MCLRNVPP — ] 4 = 15[ — OSC2/CLKOUT
Vss—» 5 & 14 =<— VDD
RBO/INT - [ 6 & 130 <+ RB7
RB1 «»[] 7 X 12[] < RB6
RB2 «— [] 8 11[] <« RB5
RB3 «—» [ 9 100 <«—» RB4
SSOP
RA2/AN2/VREF <a—» []*1 20 [ -« RA1/AN1
RA3/AN3 <«—» [] 2 19 0 <« RAO/ANO
RA4/TOCKI «— [ 3 =© 18[] <—— OSCI1/CLKIN
MCLR/VPP — [ 4 © 17 g —* OSC2/CLKOUT
Vss —» [ 5 o 160 <+— VDD
Vss—»[6 © 15[ <— VDD
RBO/INT «—»[ 7 R 14[0 <> RB7
RB1 «»[]8 > 130 <> RB6
RB2 <« [ 9 120 <« RB5
RB3 < 010 110 <« RB4

Device Program Data
Memory Memory
PIC16C620 512 80
PIC16C620A 512 926
PIC16CR620A 512 96
PIC16C621 1K 80
PIC16C621A 1K 96
PIC16C622 2K 128
PIC16C622A 2K 128

* Interrupt capability

» 16 special function hardware registers

» 8-level deep hardware stack

 Direct, Indirect and Relative addressing modes

Peripheral Features:

* 13 1/0O pins with individual direction control
 High current sink/source for direct LED drive
» Analog comparator module with:

- Two analog comparators

- Programmable on-chip voltage reference
(VREF) module

- Programmable input multiplexing from device
inputs and internal voltage reference

- Comparator outputs can be output signals

» TimerQ: 8-bit timer/counter with 8-bit
programmable prescaler

Special Microcontroller Features:

Power-on Reset (POR)

Power-up Timer (PWRT) and Oscillator Start-up
Timer (OST)

Brown-out Reset

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

Programmable code protection

Power saving SLEEP mode

Selectable oscillator options

Serial in-circuit programming (via two pins)
Four user programmable ID locations

CMOS Technology:

Low power, high speed CMOS EPROM
technology

Fully static design
Wide operating range
- 25Vto 5.5V

Commercial, industrial and extended tempera-
ture range

Low power consumption

- <20mA @ 5.0V, 4.0 MHz

- 15 pA typical @ 3.0V, 32 kHz

- < 1.0 pA typical standby current @ 3.0V

© 2003 Microchip Technology Inc.
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2.0 PIC16C62X DEVICE VARIETIES

A variety of frequency ranges and packaging options
are available. Depending on application and production
requirements, the proper device option can be selected
using the information in the PIC16C62X Product
Identification System section at the end of this data
sheet. When placing orders, please use this page of
the data sheet to specify the correct part number.

2.1 UV Erasable Devices

The UV erasable version, offered in CERDIP package,
is optimal for prototype development and pilot
programs. This version can be erased and
reprogrammed to any of the Oscillator modes.

Microchip's ~ PICSTART® and  PRO MATE®
programmers both support programming of the
PIC16C62X.

Note: Microchip does not recommend code
protecting windowed devices.

2.2 One-Time-Programmable (OTP)
Devices

The availability of OTP devices is especially useful for
customers who need the flexibility for frequent code
updates and small volume applications. In addition to
the program memory, the configuration bits must also
be programmed.

2.3 Quick-Turnaround-Production
(QTP) Devices

Microchip offers a QTP programming service for
factory production orders. This service is made
available for users who chose not to program a medium
to high quantity of units and whose code patterns have
stabilized. The devices are identical to the OTP
devices, but with all EPROM locations and configura-
tion options already programmed by the factory.
Certain code and prototype verification procedures
apply before production shipments are available.
Please contact your Microchip Technology sales office
for more details.

24 Serialized Quick-Turnaround-
Productions (SQTPsV) Devices

Microchip offers a unique programming service where
a few user-defined locations in each device are
programmed with different serial numbers. The serial
numbers may be random, pseudo-random or
sequential.

Serial programming allows each device to have a
unique number, which can serve as an entry-code,
password or ID number.

© 2003 Microchip Technology Inc.
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4226

PCON Register

The PCON register contains flag bits to differentiate
between a Power-on Reset, an external MCLR Reset,
WDT Reset or a Brown-out Reset.

Note:

BOR is unknown on Power-on Reset. It
must then be set by the user and checked
on subsequent RESETS to see if BOR is
cleared, indicating a brown-out has
occurred. The BOR STATUS bit is a "don't
care" and is not necessarily predictable if
the brown-out circuit is disabled (by
programming BODEN bit in the

Configuration word).

REGISTER 4-6:

u-0 u-0 u-0

PCON REGISTER (ADDRESS 8Eh)

uU-0

u-0 u-0 R/W-0 R/W-0

L =1 = [ =

= = POR BOR

bit 7

bit 7-2 Unimplemented: Read as '0'

bit 1

bit 0

POR: Power-on Reset STATUS bit
1 = No Power-on Reset occurred

bit 0

0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)

BOR: Brown-out Reset STATUS bit
1 = No Brown-out Reset occurred

0 = A Brown-out Reset occurred (must be set in software after a Brown-out Reset occurs)

Legend:
R = Readable bit W = Writable bit
- n = Value at POR ‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

'0’ = Bit is cleared x = Bit is unknown

DS30235J-page 22
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6.3.1 SWITCHING PRESCALER

ASSIGNMENT

The prescaler assignment is fully under software
control (i.e., it can be changed “on-the-fly” during

To change prescaler from the WDT to the TMRO
module, use the sequence shown in Example 6-2. This
precaution must be taken even if the WDT is disabled.

. ) ) , EXAMPLE 6-2: CHANGING PRESCALER
program execution). To avoid an unintended device (WDT—TIMERO)
RESET, the following instruction sequence
(Example 6-1) must be executed when changing the CLRWDT gizzaﬁf and
prescaler assignment from Timer0 to WDT.) BSF STATUS, RPO '
MOVLW b'xxxx0xxx"' ;Select TMRO, new
; 1 1 d
EXAMPLE 6-1:  CHANGING PRESCALER Jelock source
(TlMERO_>WDT) MOVWFE OPTION_REG
BCF STATUS, RPO
1.BCF STATUS, RPO ;Skip if already in
;Bank 0
2 .CLRWDT ;Clear WDT
3.CLRF TMRO ;Clear TMRO & Prescaler
4 .BSF STATUS, RPO ;Bank 1
5.MOVLW '00101111"b; ;These 3 lines (5, 6, 7)
6 .MOVWF OPTION ;are required only if
;desired PS<2:0> are
7.CLRWDT ;000 or 001
8 .MOVLW '00101xxx"b ;Set Postscaler to
9.MOVWFE OPTION ;desired WDT rate
10.BCF STATUS, RPO ;Return to Bank 0
TABLE 6-1: REGISTERS ASSOCIATED WITH TIMERO
Value on
. . . . . . . . Value on
Address |[Name |Bit7 |Bit6 Bit5 |Bit4 Bit 3 Bit 2 Bit 1 Bit 0 POR All Other
RESETS
01h TMRO TimerO module register XXXX XXXX |uuuu uuuu
0Bh/8Bh | INTCON | GIE PEIE | TOIE | INTE | RBIE | TOIF INTF | RBIF [0000 000x |0000 000u
81h OPTION | RBPU | INTEDG | TOCS | TOSE PSA PS2 PS1 pso |1111 1111|1111 1111
85h TRISA — — — | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | ——-1 1111 |---1 1111
Legend: — = Unimplemented locations, read as ‘0’, u = unchanged, x = unknown
Note: Shaded bits are not used by TMRO module.

© 2003 Microchip Technology Inc.
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7.0 COMPARATOR MODULE The CMCON register, shown in Register 7-1, controls
. the comparator input and output multiplexers. A block
The comparator module contains two analog diagram of the comparator is shown in Figure 7-1.

comparators. The inputs to the comparators are
multiplexed with the RAO through RA3 pins. The On-
Chip Voltage Reference (Section 8.0) can also be an
input to the comparators.

REGISTER 7-1: CMCON REGISTER (ADDRESS 1Fh)

R-0 R-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
coout [ ctour | — | — | cs oMz | om1 | cmo
bit 7 bit 0
bit 7 C20UT: Comparator 2 output

1 =C2 VIN+ > C2 VIN-
0 = C2 VIN+ < C2 VIN-

bit 6 C10UT: Comparator 1 output

1 =C1 VIN+ > C1 VIN-
0 =C1 VIN+ < C1 VIN-
bit 5-4 Unimplemented: Read as ‘0’
bit 3 CIS: Comparator Input Switch
When CM<2:0>: = 001:
1 = C1 VIN- connects to RA3
0 = C1 VIN- connects to RAO
When CM<2:0> = 010:
1 = C1 VIN- connects to RA3
C2 VIN- connects to RA2
0 = C1 VIN- connects to RAO
C2 VIN- connects to RA1

bit 2-0 CM<2:0>: Comparator mode.
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

© 2003 Microchip Technology Inc. DS30235J-page 37
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TABLE 7-1: REGISTERS ASSOCIATED WITH COMPARATOR MODULE

. . . . . . . . Value on Value on

Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR All Other
RESETS
1Fh CMCON | C20UT | C10UT — — CIS CM2 CM1 CMO | 00-- 0000 |00-- 0000
9Fh VRCON | VREN | VROE VRR — VR3 VR2 VR1 VRO | 000- 0000 |000- 0000
0Bh INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
0Ch PIR1 — CMIF — — — — — — -0-- ----|-0-- ----
8Ch PIE1 — CMIE — — — — — — -0-- ----|-0-- ----
85h TRISA — — — TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | ---1 1111 |---1 1111

Legend: x = unknown, u = unchanged, - = unimplemented, read as "0"

DS30235J-page 42
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9.7 Watchdog Timer (WDT)

The Watchdog Timer is a free running on-chip RC oscil-
lator which does not require any external components.
This RC oscillator is separate from the RC oscillator of
the CLKIN pin. That means that the WDT will run, even
if the clock on the OSC1 and OSC2 pins of the device
has been stopped, for example, by execution of a
SLEEP instruction. During normal operation, a WDT
time-out generates a device RESET. If the device is in
SLEEP mode, a WDT time-out causes the device to
wake-up and continue with normal operation. The WDT
can be permanently disabled by programming the
configuration bit WDTE as clear (Section 9.1).

9.71 WDT PERIOD

The WDT has a nominal time-out period of 18 ms, (with
no prescaler). The time-out periods vary with tempera-
ture, VDD and process variations from part to part (see

DC specs). If longer time-out periods are desired, a
prescaler with a division ratio of up to 1:128 can be
assigned to the WDT under software control by writing
to the OPTION register. Thus, time-out periods up to
2.3 seconds can be realized.

The CLRWDT and SLEEP instructions clear the WDT
and the postscaler, if assigned to the WDT, and prevent
it from timing out and generating a device RESET.

The TO bit in the STATUS register will be cleared upon
a Watchdog Timer time-out.

9.7.2 WDT PROGRAMMING

CONSIDERATIONS

It should also be taken in account that under worst case
conditions (VDD = Min., Temperature = Max., max.
WDT prescaler) it may take several seconds before a
WDT time-out occurs.

FIGURE 9-17: WATCHDOG TIMER BLOCK DIAGRAM
From TMRO Clock Source
(Figure 6-6)
b M
— Postscaler
Watchdog 1 u
Timer X 8
Y
% % 8-t0-1 MUX |-=— PS<2:0>
WDT PSA
Enable Bit
+——m= To TMRO (Figure 6-6)
0 1
Ty
MUX -«— PSA
WDT
Time-out
Note: TOSE, TOCS, PSA, PS<2:0> are bits in the OPTION register.

TABLE 9-7: SUMMARY OF WATCHDOG TIMER REGISTERS
Value on Value on all
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 2 Bit 1 Bit 0 POR Reset other
RESETS
2007h Config. bits | — BODEN |CP1 CPO PWRTE |WDTE |FOSC1 |FOSCO |— —
81h OPTION RBPU |[INTEDG [TOCS |TOSE |PSA PS2 PS1 PS0O 1111 1111 1111 1111

Legend: Shaded cells are not used by the Watchdog Timer.

Note:

- = Unimplemented location, read as “0”

+ = Reserved for future use

DS30235J-page 58
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9.9 Code Protection

If the code protection bit(s) have not been
programmed, the on-chip program memory can be
read out for verification purposes.

Note: Microchip does not recommend code
protecting windowed devices.

9.10 ID Locations

Four memory locations (2000h-2003h) are designated
as ID locations where the user can store checksum or
other code identification numbers. These locations are
not accessible during normal execution, but are
readable and writable during Program/Verify. Only the
Least Significant 4 bits of the ID locations are used.

9.11 In-Circuit Serial Programming™

The PIC16C62X microcontrollers can be serially
programmed while in the end application circuit. This is
simply done with two lines for clock and data and three
other lines for power, ground and the programming
voltage. This allows customers to manufacture boards
with unprogrammed devices and then program the
microcontroller just before shipping the product. This
also allows the most recent firmware or a custom
firmware to be programmed.

The device is placed into a Program/Verify mode by
holding the RB6 and RB7 pins low, while raising the
MCLR (VPP) pin from VIL to VIHH (see programming
specification). RB6 becomes the programming clock
and RB7 becomes the programming data. Both RB6
and RB7 are Schmitt Trigger inputs in this mode.

After RESET, to place the device into Programming/
Verify mode, the program counter (PC) is at location
00h. A 6-bit command is then supplied to the device.
Depending on the command, 14-bits of program data
are then supplied to or from the device, depending if
the command was a load or a read. For complete
details of serial programming, please refer to the
PIC16CBX/7X/9XX Programming Specification
(DS30228).

A typical In-Circuit Serial Programming connection is
shown in Figure 9-19.

FIGURE 9-19: TYPICAL IN-CIRCUIT
SERIAL PROGRAMMING
CONNECTION
: To Normal
External Connections
Connector J PIC16C62X
Signals X
+5V|— VoD
ov , Vss
VPP : MCLR/VPP
CLK T RB6
Data I/O : RB7
: VDD
: To Normal
. Connections

DS30235J-page 60
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TABLE 10-2: PIC16C62X INSTRUCTION SET

Mnemonic, Description Cycles 14-Bit Opcode Status Notes
Operands MSb Lsp |Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS

ADDWF f,d |AddWandf 1 00 0111 dfff ffff |C,DC,Z 1,2
ANDWF f,d | AND W with f 1 00 0101 dJdfff ffff |Z 1,2
CLRF f Clear f 1 00 0001 1fff ffff |Z 2
CLRW - Clear W 1 00 0001 0000 0011 |Z

COMF f,d |Complement f 1 00 1001 dfff ffff |Z 1,2
DECF f,d |Decrementf 1 00 0011 dfff ffff |Z 1,2
DECFSz f,d | Decrement f, Skip if 0 12) (oo 1011 dfff ffff 1,2,3
INCF f,d |Incrementf 1 00 1010 dfff ffff |Z 1,2
INCFSZ f,d |Increment f, Skip if 0 12) |oo 1111 dfff ffff 1,2,3
IORWF f,d |Inclusive OR W with f 1 00 0100 dfff ffff |Z 1,2
MOVF f,d |Move f 1 00 1000 dfff ffff |Z 1,2
MOVWF f Move W to f 1 00 0000 1fff ffff

NOP - No Operation 1 00 0000 0xx0 0000

RLF f,d | Rotate Left f through Carry 1 00 1101 dfff ffff |C 1,2
RRF f,d | Rotate Right f through Carry 1 00 1100 dfff ffff |C 1,2
SUBWF f,d | Subtract W from f 1 00 0010 dfff ffff |C,DC,Z 1,2
SWAPF f,d | Swap nibbles in f 1 00 1110 dfff ffff 1,2
XORWF f,d | Exclusive OR W with f 1 00 0110 dfff ffff |Z 1,2
BIT-ORIENTED FILE REGISTER OPERATIONS

BCF f,b |BitClearf 1 01 00bb bfff ffff 1,2
BSF f,b |BitSetf 1 01 0lbb bfff ffff 1,2
BTFSC f,b | Bit Test f, Skip if Clear 1(2) |o1 10bb bfff ffff 3
BTFSS f,b | Bit Test f, Skip if Set 1(2) |o1 11bb bfff ffff 3
LITERAL AND CONTROL OPERATIONS

ADDLW k Add literal and W 1 11 111x kkkk kkkk | C,DC,Z
ANDLW k AND literal with W 1 11 1001 kkkk kkkk | Z

CALL k Call subroutine 2 10 Okkk kkkk kkkk |
CLRWDT - Clear Watchdog Timer 1 00 0000 0110 0100 | TO,PD

GOTO k Go to address 2 10 1kkk kkkk kkkk

IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk | Z

MOVLW k Move literal to W 1 11 00xx kkkk kkkk

RETFIE - Return from interrupt 2 00 0000 0000 1001

RETLW k Return with literal in W 2 11 01xx kkkk kkkk

RETURN - Return from Subroutine 2 00 0000 0000 1000 |

SLEEP - Go into Standby mode 1 00 0000 0110 o011 | TO,PD
SUBLW k Subtract W from literal 1 11 110x kkkk kkkk | C,DC,Z
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk | Z

Note 1: When an I/O register is modified as a function of itself ( e.g., MOVF PORTB, 1), the value used will be that
value present on the pins themselves. For example, if the data latch is '1' for a pin configured as input and
is driven low by an external device, the data will be written back with a '0".
2: If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be
cleared if assigned to the TimerO Module.
3: If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The
second cycle is executed as a NOP.

DS30235J-page 62 © 2003 Microchip Technology Inc.
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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.

DS30235J-page 76
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11.20 PICDEM 18R PIC18C601/801
Demonstration Board

The PICDEM 18R demonstration board serves to assist
development of the PIC18C601/801 family of Microchip
microcontrollers. It provides hardware implementation
of both 8-bit Multiplexed/De-multiplexed and 16-bit
Memory modes. The board includes 2 Mb external
FLASH memory and 128 Kb SRAM memory, as well as
serial EEPROM, allowing access to the wide range of
memory types supported by the PIC18C601/801.

11.21 PICDEM LIN PIC16C43X
Demonstration Board

The powerful LIN hardware and software kit includes a
series of boards and three PICmicro microcontrollers.
The small footprint PIC16C432 and PIC16C433 are
used as slaves in the LIN communication and feature
on-board LIN transceivers. A PIC16F874 FLASH
microcontroller serves as the master. All three micro-
controllers are programmed with firmware to provide
LIN bus communication.

11.22 PICkit™ 1 FLASH Starter Kit

A complete "development system in a box", the PICkit
FLASH Starter Kit includes a convenient multi-section
board for programming, evaluation, and development
of 8/14-pin FLASH PIC® microcontrollers. Powered via
USB, the board operates under a simple Windows GUI.
The PICkit 1 Starter Kit includes the user's guide (on
CD ROM), PICkit 1 tutorial software and code for vari-
ous applications. Also included are MPLAB® IDE
(Integrated Development Environment) software, soft-
ware and hardware "Tips 'n Tricks for 8-pin FLASH
PIC® Microcontrollers" Handbook and a USB Interface
Cable. Supports all current 8/14-pin FLASH PIC
microcontrollers, as well as many future planned
devices.

11.23 PICDEM USB PIC16C7X5
Demonstration Board

The PICDEM USB Demonstration Board shows off the
capabilities of the PIC16C745 and PIC16C765 USB
microcontrollers. This board provides the basis for
future USB products.

11.24 Evaluation and
Programming Tools

In addition to the PICDEM series of circuits, Microchip

has a line of evaluation kits and demonstration software

for these products.

» KeeLoq evaluation and programming tools for
Microchip’s HCS Secure Data Products

» CAN developers kit for automotive network
applications

» Analog design boards and filter design software

» PowerSmart battery charging evaluation/
calibration kits

+ IrDA® development kit

* microlD development and rfLab™ development
software

+ SEEVAL® designer kit for memory evaluation and
endurance calculations

+ PICDEM MSC demo boards for Switching mode
power supply, high power IR driver, delta sigma
ADC, and flow rate sensor

Check the Microchip web page and the latest Product
Line Card for the complete list of demonstration and
evaluation kits.
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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
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25
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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 12-9: 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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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 12-13: CLKOUT AND I/0 TIMING
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TABLE 12-4:

CLKOUT AND I/0 TIMING REQUIREMENTS

Parameter

No. Sym

Characteristic

Min

Typt

Max

Units

Conditions

10* TosH2ckL

0SC1T to CLKOUTLM

75

200
400

ns
ns

PIC16C62X(A)
PIC16LCB2X(A)
PIC16CR62XA
PIC16LCR62XA

11* TosH2ck
H

0Sc17 to cLKOUT™

75

200
400

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA
PIC16LCR62XA

12* TckR

CLKOUT rise time("

35

100
200

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA
PIC16LCR62XA

13* TckF

CLKOUT fall time("

35

100
200

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA

PIC16LCR62XA

14* TekL2ioV

CLKOUT { to Port out valid®

20

ns

15* TioV2ckH

Port in valid before CLKOUT (1)

Tosc +200
ns
Tosc +400
ns

ns
ns

PIC16C62X(A)
PIC16LCB2X(A)
PIC16CR62XA
PIC16LCR62XA

16* TckH2iol

Port in hold after CLKOUT ()

0

ns

17* TosH2ioV

0OSC17T (Q1 cycle) to Port out valid

50

150
300

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA

PIC16LCR62XA

18* TosH2iol

0SC17 (Q2 cycle) to Port input
invalid (1/O in hold time)

100
200

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA
PIC16LCR62XA

19* TioV20sH

Port input valid to OSC17 (I/O in
setup time)

ns

20* TioR

Port output rise time

10

40
80

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA

PIC16LCR62XA

21* TioF

Port output fall time

10

40
80

ns
ns

PIC16C62X(A)
PIC16LCB2X(A)
PIC16CR62XA

PIC16LCR62XA

22* Tinp

RBO/INT pin high or low time

25
40

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA
PIC16LCR62XA

23 Trbp

RB<7:4> change interrupt high or
low time

Tey

ns

* These parameters are characterized but not tested.
T Data in "Typ" column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.
Note 1:

Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
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FIGURE 12-14: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING

. ¢
. )
VDD /
i ¢
. »
MCLR / \ /
Internal H ! 30—
POR ' o
; : )
'«— 33— . {(
PWRT : ! ”
Timeout ' 32 . :
_ S . K
0sC - ' ”?
Timeout !
: «
Internal : . 7
RESET #
Watchdog ' ' ()()
Timer : : .
RESET . . . U
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FIGURE 12-15: BROWN-OUT RESET TIMING
VDD BVDD- - - - - ‘—‘
‘- 35—

TABLE 12-5: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER REQUIREMENTS

Par;r:eter Sym Characteristic Min Typt Max | Units Conditions
30 TmcL MCLR Pulse Width (low) 2000 — — ns |-40°to +85°C
31 Twdt Watchdog Timer Time-out Period 7 18 33* ms | VDD = 5.0V, -40° to +85°C
(No Prescaler)

32 Tost Oscillation Start-up Timer Period — 1024 Tosc — — | Tosc = OSC1 period
33 Tpwrt Power-up Timer Period 28* 72 132* ms | VDD = 5.0V, -40° to +85°C
34 Tioz I/ hi-impedance from MCLR low — 2.0 us
35 TBOR Brown-out Reset Pulse Width 100* — — pus |3.7V <VDD <4.3V

* These parameters are characterized but not tested.

T 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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NOTES:
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