Microchip Technology - PIC16C620T-201/SO 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"

Active

PIC

8-Bit

20MHz

Brown-out Detect/Reset, POR, WDT
13

896B (512 x 14)

OTP

80x8

3V ~ 6V

External

-40°C ~ 85°C (TA)

Surface Mount

18-SOIC (0.295", 7.50mm Width)
18-SOIC
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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 intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications. No
representation or warranty is given and no liability is assumed by
Microchip Technology Incorporated with respect to the accuracy
or use of such information, or infringement of patents or other
intellectual property rights arising from such use or otherwise.
Use of Microchip’s products as critical components in life
support systems is not authorized except with express written
approval by Microchip. No licenses are conveyed, implicitly or
otherwise, under any intellectual property rights.
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Microchip received QS-9000 quality system
certification for its worldwide headquarters,
design and wafer fabrication facilities in
Chandler and Tempe, Arizona in July 1999
and Mountain View, California in March 2002.
The Company’s quality system processes and
procedures are QS-9000 compliant for its
PICmicro® 8-bit MCUs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals,
non-volatile memory and analog products. In
addition, Microchip’s quality system for the
design and manufacture of development
systems is ISO 9001 certified.
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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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NOTES:
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PIC16C62X

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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PIC16C62X

4221 STATUS Register

The STATUS register, shown in Register 4-1, contains
the arithmetic status of the ALU, the RESET status and
the bank select bits for data memory.

The STATUS register can be the destination for any
instruction, like any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the
STATUS register as destination may be different than
intended.

For example, CLRF STATUS will clear the upper-three
bits and set the Z bit. This leaves the STATUS register
as 000uuluu (where u = unchanged).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOVWF instructions are used to alter the
STATUS register, because these instructions do not
affect any STATUS bit. For other instructions not
affecting any STATUS bits, see the “Instruction Set
Summary”.

Note 1: The IRP and RP1 bits (STATUS<7:6>)
are not used by the PIC16C62X and
should be programmed as ’0'. Use of
these bits as general purpose R/W bits is
NOT recommended, since this may affect
upward compatibility with future products.

2: The C and DC bits operate as a Borrow
and Digit Borrow out bit, respectively, in
subtraction. See the SUBLW and SUBWF

instructions for examples.

REGISTER 4-1: STATUS REGISTER (ADDRESS 03H OR 83H)
Reserved Reserved R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
IRP RP1_ | RPO TO [ PD | z DC C
bit 7 bit 0
bit 7 IRP: Register Bank Select bit (used for indirect addressing)
1 =Bank 2, 3 (100h - 1FFh)
0 = Bank 0, 1 (00h - FFh)
The IRP bit is reserved on the PIC16C62X; always maintain this bit clear.
bit 6-5 RP<1:0>: Register Bank Select bits (used for direct addressing)
01 = Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)
Each bank is 128 bytes. The RP1 bit is reserved on the PIC16C62X; always maintain this bit
clear.
bit 4 TO: Time-out bit
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred
bit 3 PD: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction
bit 2 Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero
bit 1 DC: Digit carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)(for borrow the polarity
is reversed)
1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result
bit 0 C: Carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

Note: For borrow the polarity is reversed. A subtraction is executed by adding the two’s
complement of the second operand. For rotate (RRF, RLF) instructions, this bit is
loaded with either the high or low order bit of the source register.

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

DS30235J-page 18
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NOTES:
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PIC16C62X

71 Comparator Configuration mode is changed, the comparator output level may not
be valid for the specified mode change delay shown

There are eight modes of operation for the in Table 12-2.

comparators. The CMCON register is used to select

Comparator interrupts should be disabled
during a Comparator mode change other-
wise a false interrupt may occur.

the mode. Figure 7-1 shows the eight possible modes. Note:
The TRISA register controls the data direction of the
comparator pins for each mode. If the Comparator

FIGURE 7-1: COMPARATOR 1/0 OPERATING MODES
A VIN- [ D VIN- [
RAO/ANO ci Off RAO/ANO ci Off
RA3/AN3 A VIN*] (Read as '0") RA3/AN3 D VIN+| (Read as '0")
A VIN- [> D VIN- [
RA1/AN1 ‘ co Off RA1/AN1 co Off
RAZ/ANZ A VIN+ | (Read as '0") D D VIN+| (Read as '0")
CM<2:0> =000 N CM<2:0> = 111
Comparators Reset Comparators Off
A VN2 RAO/ANO Ao (oo
CIS=0 -
RAO/ANO R Ve ci C10UT R VIN- [
RAZ/AN3 + RAJ/AN3 -A—o Cis=1 y\,| ~ Cf c1ouT
RA1/ANT A UN- T -~ 20U RA1/ANT A CIS=0 |yi- >
RA/ANg A RA2/AN2 -A—ocis=1 |, . % c20uT
CM<2:0> =100 L—— From VREF Module
Two Independent Comparators Four Inputs Multiplexed to A
Two Comparators CM<2:0> =010
At RAD/ANO " \
RAO/ANO — ]
D VIN+| C1 c1out D VINH C1 »— C10UT
RA3/AN3 RA3/AN3 |
/ A - RAT/ANT — -
RA1/AN1
A VIN+ C2 c20uT A VNt C2 >—¢— C20UT
RA2/AN2 / RA2/AN2

RA4 Open Drain

CM<2:0> =011

Two Common Reference Comparators

CM<2:0> =110
Two Common Reference Comparators with Outputs

VIN- A CIS=0
RAO/ANO D B o1 Off RAO/ANO © TVIN-
VIN+ '0' A ClIS=1
RA3/ANS —> 1 (Read as 0) RA3/AN3 ——© vin+ |, C1>—— C10UT
/ A VIN- [
RA1/AN1 A VIN- >
A vine|, G2 C20uT RA1/AN1 > C20UT
RA2/AN2 A VIN+|
RA2/AN2
CM<2:0> =101 CM<2:0> = 001
One Independent Comparator Three Inputs Multiplexed to

Two Comparators

A = Analog Input, Port Reads Zeros Always
D = Digital Input
CIS = CMCON<3>, Comparator Input Switch

DS30235J-page 38 © 2003 Microchip Technology Inc.
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8.0 VOLTAGE REFERENCE

MODULE

The Voltage Reference is a 16-tap resistor ladder
network that provides a selectable voltage reference.
The resistor ladder is segmented to provide two ranges
of VREF values and has a power-down function to
conserve power when the reference is not being used.
The VRCON register controls the operation of the
reference as shown in Register 8-1. The block diagram
is given in Figure 8-1.

REGISTER 8-1:
R/W-0 R/W-0

8.1

The Voltage Reference can output 16 distinct voltage
levels for each range. The equations used to calculate
the output of the Voltage Reference are as follows:

if VRR = 1: VREF = (VR<3:0>/24) x VDD
if VRR = 0: VREF = (VDD x 1/4) + (VR<3:0>/32) x VDD

The setting time of the Voltage Reference must be
considered when changing the VREF output (Table 12-1).
Example 8-1 shows an example of how to configure the
Voltage Reference for an output voltage of 1.25V with VDD
=5.0V.

Configuring the Voltage Reference

VRCON REGISTER(ADDRESS 9Fh)
R/W-0

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

VREN ‘ VROE | VRR

VR3 VR2 VR1 VRO

bit 7

bit 7 VREN: VREF Enable

1 = VREF circuit powered on

0 = VREF circuit powered down,

bit 6 VROE: VREF Output Enable

1 = VREF is output on RA2 pin

bit 0

no IDD drain

0 = VREF is disconnected from RA2 pin

bit 5 VRR: VREF Range selection
1 = Low Range
0 = High Range
bit 4

bit 3-0

Unimplemented: Read as '0'

VR<3:0>: VREF value selection 0 < VR [3:0] < 15

when VRR = 1: VREF = (VR<3:0>/ 24) * VDD
when VRR = 0: VREF = 1/4 * VDD + (VR<3:0>/ 32) * VDD

Legend:
R = Readable bit
- n = Value at POR

W =
‘1’ = Bit is set

Writable bit U = Unimplemented bit, read as ‘0’

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

FIGURE 8-1:

VOLTAGE REFERENCE BLOCK DIAGRAM

16 Stages
NG

VREN—l>O—d

8R

- 000

8R — VRR

VREF =

VR3
(From VRCON<3:0>)
VRO

16-1 Analog Mux

Note: Ris defined in Table 12-2.

© 2003 Microchip Technology Inc.
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9.4 Power-on Reset (POR), Power-up
Timer (PWRT), Oscillator Start-up
Timer (OST) and Brown-out Reset
(BOR)

9.41 POWER-ON RESET (POR)

The on-chip POR circuit holds the chip in RESET until
VDD has reached a high enough level for proper
operation. To take advantage of the POR, just tie the
MCLR pin through a resistor to VDD. This will eliminate
external RC components usually needed to create
Power-on Reset. A maximum rise time for VDD is
required. See Electrical Specifications for details.

The POR circuit does not produce an internal RESET
when VDD declines.

When the device starts normal operation (exits the
RESET condition), device operating parameters (volt-
age, frequency, temperature, etc.) must be met to
ensure operation. If these conditions are not met, the
device must be held in RESET until the operating
conditions are met.

For additional information, refer to Application Note
ANG607, “Power-up Trouble Shooting”.

9.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal)
time-out on power-up only, from POR or Brown-out
Reset. The Power-up Timer operates on an internal RC
oscillator. The chip is kept in RESET as long as PWRT
is active. The PWRT delay allows the VDD to rise to an
acceptable level. A configuration bit, PWRTE can
disable (if set) or enable (if cleared or programmed) the
Power-up Timer. The Power-up Timer should always
be enabled when Brown-out Reset is enabled.

The Power-up Time delay will vary from chip-to-chip
and due to VDD, temperature and process variation.
See DC parameters for details.

9.4.3 OSCILLATOR START-UP TIMER
(OST)

The Oscillator Start-Up Timer (OST) provides a 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal
oscillator or resonator has started and stabilized.

The OST time-out is invoked only for XT, LP and HS
modes and only on Power-on Reset or wake-up from
SLEEP.

9.4.4 BROWN-OUT RESET (BOR)

The PIC16C62X members have on-chip Brown-out
Reset circuitry. A configuration bit, BODEN, can
disable (if clear/programmed) or enable (if set) the
Brown-out Reset circuitry. If VDD falls below 4.0V refer
to VBOR parameter D005 (VBOR) for greater than
parameter (TBOR) in Table 12-5. The brown-out situa-
tion will RESET the chip. A RESET won’t occur if VDD
falls below 4.0V for less than parameter (TBOR).

On any RESET (Power-on, Brown-out, Watchdog, etc.)
the chip will remain in RESET until VDD rises above
BVDD. The Power-up Timer will now be invoked and will
keep the chip in RESET an additional 72 ms.

If VDD drops below BVDD while the Power-up Timer is
running, the chip will go back into a Brown-out Reset
and the Power-up Timer will be re-initialized. Once VDD
rises above BVDD, the Power-Up Timer will execute a
72 ms RESET. The Power-up Timer should always be
enabled when Brown-out Reset is enabled. Figure 9-7
shows typical Brown-out situations.

FIGURE 9-7: BROWN-OUT SITUATIONS
VDD
______________ N/  _ _ _ _ _ _ _______ BV
o -
|
INTERNAL | —
RESET 72ms
Voo -____________W _____________ BVbD
NS N\
|
INTERNAL <oms #¥—A
RESET 72ms
VDD
_________________________________ BVDD
X A
I
INTERNAL pu—
RESET 72ms

DS30235J-page 50
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945 TIME-OUT SEQUENCE

On power-up the time-out sequence is as follows: First
PWRT time-out is invoked after POR has expired. Then
OST is activated. The total time-out will vary based on
oscillator configuration and PWRTE bit status. For
example, in RC mode with PWRTE bit erased (PWRT
disabled), there will be no time-out at all. Figure 9-8,
Figure 9-9 and Figure 9-10 depict time-out sequences.

Since the time-outs occur from the POR pulse, if MCLR
is kept low long enough, the time-outs will expire. Then
bringing MCLR high will begin execution immediately
(see Figure 9-9). This is useful for testing purposes or
to synchronize more than one PIC16C62X device
operating in parallel.

Table 9-4 shows the RESET conditions for some
special registers, while Table 9-5 shows the RESET
conditions for all the registers.

9.4.6 POWER CONTROL (PCON)/

STATUS REGISTER

The power control/STATUS register, PCON (address
8Eh), has two bits.

Bit0 is BOR (Brown-out). BOR is unknown on Power-
on Reset. It must then be set by the user and checked
on subsequent RESETS to see if BOR = 0, indicating
that 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 setting BODEN bit = 0
in the Configuration word).

Bit1 is POR (Power-on Reset). It is a ‘0’ on Power-on
Reset and unaffected otherwise. The user must write a
‘1" to this bit following a Power-on Reset. On a
subsequent RESET, if POR is ‘0’, it will indicate that a
Power-on Reset must have occurred (VDD may have
gone too low).

TABLE 9-1: TIME-OUT IN VARIOUS SITUATIONS
Oscillator Configuration Power-up Brown-out Reset fr(‘:\ﬁl(sel:lé‘ép
PWRTE =0 PWRTE =1
XT, HS, LP 72 ms + 1024 Tosc 1024 Tosc 72 ms + 1024 Tosc 1024 Tosc
RC 72 ms — 72 ms —
TABLE 9-2: STATUS/PCON BITS AND THEIR SIGNIFICANCE
POR BOR TO PD
0 X 1 1 Power-on Reset
0 X 0 X lllegal, TO is set on POR
0 X X 0 lllegal, PD is set on POR
1 0 X X Brown-out Reset
1 1 0 u WDT Reset
1 1 0 0 WDT Wake-up
1 1 u u MCLR Reset during normal operation
1 1 1 0 MCLR Reset during SLEEP
Legend: u = unchanged, x = unknown
TABLE 9-3: SUMMARY OF REGISTERS ASSOCIATED WITH BROWN-OUT
. . . . . . . . Value on Value on all
Address [Name |Bit7 |Bit6 |[Bit5 |Bit4 |Bit3 |Bit2 |Bit1 Bit 0 POR Reset other "
RESETS
83h STATUS TO | PD 0001 1xxx|000g quuu
8Eh PCON — — — — — — POR | BOR |---- -- 0x | ——-- -- uq

Legend: u = unchanged, x = unknown, - = unimplemented bit, reads as ‘0’, q = value depends on condition.
Note 1: Other (non Power-up) Resets include MCLR Reset, Brown-out Reset and Watchdog Timer Reset during

normal operation.

© 2003 Microchip Technology Inc.
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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
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12.0 ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings t

Ambient Temperature UNAEr DIAs ...t e e e e e e e e e e e e e ee s e e s s sennsnenrnnees -40° to +125°C
StOrage TEMPEIALUIE ......cooiiiiiiti ettt sn et e e et e e et e s ne e e sn e e e eaneeennes -65° to +150°C
Voltage on any pin with respect to Vss (except VDD and m) ....................................................... -0.6V to VDD +0.6V
Voltage on VDD With re@SPECE 10 VSS ....ciiiiiiiiiie ittt st et e e e e e b e e 0to +7.5V
Voltage on MCLR With reSPect t0 VS (NOLE 2) ............o.iveieeeeeeeeeeeeeeeeeeee oo, 0 to +14V
Voltage on RA4 With reSPECE 10 VSS.....ci it e b e et e e st e ennee s 8.5V
Total power DisSipation (NOTE 1) ... ..o ittt e et e e et e e et e e e e e e e ante e e smneeeeseeeeaneeeeenneas 1.0W
Maximum Current OUL OF VSS PN .....coiiiiiiiiii ettt e et e e et e e e b e e e e nnnes 300 mA
Maximum CUITENt INTO VDD PIN .....veiiiiiiiiiiee ettt e e e e e e et e e e e e s et beeeeeeeasasaeeaeeasastaeeeessasssnseaesaanssenaeans 250 mA
Input Clamp Current, lIK (V1 SO OF VIZ VDD) .....oouiiiiiieiiicieteee ettt b et e b e st s s st ese s essenens +20 mA
Output Clamp Current, IOK (VO <O OF VOSVDD).....c.cvoieieieiiiieieiiieieteiesieeeietet sttt ettt s ettt esessss s esesessesesesasesesenas +20 mA
Maximum Output Current sUNK By @ny 1/O PN ......c.eeiiiiiiiie e 25 mA
Maximum Output Current sourced by any /O PiN........c..oeiiiiiiiiiie e ee e e e e e e e e e seeeeenes 25 mA
Maximum Current sunk by PORTA and PORTB .......coiiiiiiiiii ettt 200 mA
Maximum Current sourced by PORTA and PORTB.........cooo ittt e et e e e e e e e 200 mA

Note 1: Power dissipation is calculated as follows: Pois = VDD x {IDD - ¥ IoH} + X {(VDD-VOH) x I0H} + > (VoI x IoL).

2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latchup. Thus,
a series resistor of 50-100Q2 should be used when applying a "low" level to the MCLR pin rather than pulling
this pin directly to Vss.

T NOTICE: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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121 DC Characteristics: PIC16C62X-04 (Commercial, Industrial, Extended)
PIC16C62X-20 (Commercial, Industrial, Extended)
PIC16LC62X-04 (Commercial, Industrial, Extended) (CONT.)
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.
D022  [AlwpT |WDT Current(® — | 60 | 20 | pA |VDD=4.0V
25 pA | (125°C)
D022A | AIBOR | Brown-out Reset Current(®) — 350 | 425 pA | BOD enabled, VbD = 5.0V
D023 Alcom | Comparator Current for each _ — 100 pA | VDD = 4.0V
P Comparator(®
D023A VREF Current(® _ — | 300 pA | VDD = 4.0V
AIVREF
D022 | AlwpT WDT Current(®) — | 60 | 15 | pA |VDD=3.0V
D022A | AlBOR Brown-out Reset Current(5) — | 350 | 425 | pA |BOD enabled, VDD = 5.0V
D023 Alcom Comparator Current for each — — 100 pA | VDD = 3.0V
P Comparator(5)
D023A VREF Current(® — | — | 300 | pA |VbD=3.0V
AIVREF
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.

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 /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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12.4 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) (Commercial)

PIC16CR620A-40'7) (Commerecial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)

Operating temperature 0°C < TA <+70°C for commercial

Param

No. Sym Characteristic Min Typt Max Unit Conditions
ViL Input Low Voltage
1/0 ports
D030 with TTL buffer Vss — 0.8V V | VDD =4.5V to 5.5V, otherwise
0.15VDD
D031 with Schmitt Trigger input Vss 0.2VDD \%
D032 MCLR, RA4/TOCKI, OSC1 Vss — 0.2VDD V |(Note 1)
(in RC mode)
D033 OSCH1 (in XT and HS) Vss — 0.3VDD Y
OSC1 (in LP) Vss — | 06VDD-1.0| V
VIH Input High Voltage
1/0 ports
D040 with TTL buffer 2.0V — VDD V |VDD = 4.5V to 5.5V, otherwise
0.25VbD +0.8 VDD
D041 with Schmitt Trigger input 0.8 VbD VDD
D042 MCLR RA4/TOCKI 0.8 VbD — VDD Y
D043 OSC1 (XT, HS and LP) 0.7 Vbp — VDD \Y
DO043A OSC1 (in RC mode) 0.9 Vbp (Note 1)
D070 |lPurRe |PORTB Weak Pull-up Current 50 200 400 pA | VDD = 5.0V, VPIN = Vss
I Input Leakage Current'? 3)
1/0 ports (except PORTA) +1.0 pA |Vss < VPIN < VDD, pin at hi-impedance
D060 PORTA —_ - +0.5 pA |Vss < VPIN < VDD, pin at hi-impedance
D061 RA4/TOCKI — — +1.0 pA [Vss < VPIN < VDD
D063 0OSC1, MCLR — — +5.0 pA [Vss <VPIN < VDD, XT, HS and LP osc con-
figuration
VoL Output Low Voltage
D080 1/0 ports — — 0.6 V |loL=8.5mA, VDD = 4.5V, -40° to +85°C
— — 0.6 V |loL=7.0 mA, VDD = 4.5V, +125°C
D083 OSC2/CLKOUT (RC only) — — 0.6 V |[loL=1.6 mA, VDD = 4.5V, -40° to +85°C
— — 0.6 V |loL=1.2mA, VDD = 4.5V, +125°C
VOH Output High Voltage®)
D090 1/0 ports (except RA4) VbD-0.7 — — V |loH =-3.0 mA, VDD = 4.5V, -40° to +85°C
VDD-0.7 — — V [loH =-2.5 mA, VDD = 4.5V, +125°C
D092 OSC2/CLKOUT (RC only) VDD-0.7 — — V |loH =-1.3 mA, VDD = 4.5V, -40° to +85°C
VDD-0.7 — — V [loH =-1.0 mA, VDD = 4.5V, +125°C
*D150 |Vob Open Drain High Voltage 8.5 V |RA4 pin
Capacitive Loading Specs on
Output Pins
D100 |Cosc2 |OSC2 pin 15 pF [In XT, HS and LP modes when external
clock used to drive OSC1.
D101 |Cio All'l/O pins/OSC2 (in RC mode) 50 pF

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
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 I/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 Vbpb, 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 I/O pins in hi-impedance state and tied to VDD or Vss.
For RC osc configuration, current through REXT is not included. The current through the resistor can be estimated by the formula Ir = VDD/
2REXT (mA) with REXT in kQ.
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.

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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12.6  DC Characteristics:  PIC16C620A/C621A/C622A-401) (Commercial)
PIC16CR620A-403) (Commercial)
DC CHARACTERISTICS Standard Operating Conditions (unless otherwise stated)
Power Supply Pins Operating temperature  0°C < TA < +70°C for commercial
Characteristic Sym Min Typ“) Max | Units Conditions

Supply Voltage VDD 4.5 — 5.5 V  |HS Option from 20 - 40 MHz

Supply Current(® IDD — 55 | 11.5 | mA |Fosc =40 MHz, VDD = 4.5V, HS mode
— 7.7 16 mA |Fosc =40 MHz, VDD = 5.5V, HS mode

HS Oscillator Operating Fosc 20 — 40 MHz |OSC1 pin is externally driven,

Frequency OSC2 pin not connected

Input Low Voltage OSC1 ViL Vss — 10.2vpD| V |HS mode, OSC1 externally driven

Input High Voltage OSC1 ViH |0.8VDD| — VDD V  |HS mode, OSC1 externally driven

* These parameters are characterized but not tested.

Note 1:

2:

12.7

Data in the Typical (“Typ”) column is based on characterization results at 25°C. This data is for design guidance only and is
not tested.
The supply current is mainly a function of the operating voltage and frequency. Other factors such as bus loading, oscillator
type, bus rate, internal code execution pattern, and temperature also have an impact on the current consumption.
a) 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 Vss,

TOCKI = VbD, MCLR = VDD; WDT disabled, HS mode with OSC2 not connected.
For device operation between DC and 20 MHz. See Table 12-1 and Table 12-2.

AC Characteristics: PIC16C620A/C621A/C622A-40(2) (Commercial)
PIC16CR620A-402) (Commercial)

AC CHARACTERISTICS Standard Operating Conditions (unless otherwise stated)
All Pins Except Power Supply Pins Operating temperature ~ 0°C < TA < +70°C for commerecial

Characteristic Sym Min | Typ("'| Max |Units Conditions

External CLKIN Frequency Fosc 20 — 40 | MHz |HS mode, OSC1 externally driven

External CLKIN Period Tosc 25 — 50 ns |HS mode (40), OSC1 externally driven

Clock in (OSC1) Low or High Time |TosL, TosH| 6 — — ns |HS mode, OSC1 externally driven

Clock in (OSC1) Rise or Fall Time |TosR, TosF| — — 6.5 ns [HS mode, OSC1 externally driven

OSC11 (Q1 cycle) to Port out valid | TosH2I0V | — — 100 | ns |—

OSC11 (Q2 cycle) to Port input TosH2i0l | 50 | — — ns |—

invalid (I/O in hold time)

Note 1:

2:

Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
For device operation between DC and 20 MHz. See Table 12-1 and Table 12-2.
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20-Lead Plastic Shrink Small Outline (SS) — 209 mil, 5.30 mm (SSOP)

I
JIUTOOTooL

NN

! l
AL A2
!

B‘

Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 20 20

Pitch p .026 0.65

Overall Height A .068 .073 .078 1.73 1.85 1.98
Molded Package Thickness A2 .064 .068 .072 1.63 1.73 1.83
Standoff § A1 .002 .006 .010 0.05 0.15 0.25
Overall Width E .299 .309 .322 7.59 7.85 8.18
Molded Package Width E1 .201 .207 212 5.11 5.25 5.38
Overall Length D 278 .284 .289 7.06 7.20 7.34
Foot Length L .022 .030 .037 0.56 0.75 0.94
Lead Thickness c .004 .007 .010 0.10 0.18 0.25
Foot Angle ¢ 0 4 8 0.00 101.60 203.20
Lead Width B .010 .013 .015 0.25 0.32 0.38
Mold Draft Angle Top o 0 5 10 0 5 10
Mold Draft Angle Bottom B 0 5 10 0 5 10

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MO-150

Drawing No. C04-072
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NOTES:
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. XX X IXX XXX
'|' —|— —|— Examples:
Device Frequency Temperature Package Pattern a) PIC16C621A - 04/P 301 = Commercial temp.,
Range Range PDIP package, 4 MHz, normal VDD limits, QTP

pattern #301.

b)  PIC16LC622- 041/SO = Industrial temp., SOIC
Device PIC16C62X: VDD range 3.0V to 6.0V package, 200 kHz, extended VDD limits.
PIC16C62XT: VDD range 3.0V to 6.0V (Tape and Reel)
PIC16C62XA: VDD range 3.0V to 5.5V
PIC16C62XAT: VDD range 3.0V to 5.5V (Tape and Reel)
PIC16LC62X: VDD range 2.5V to 6.0V
PIC16LC62XT: VDD range 2.5V to 6.0V (Tape and Reel)
PIC16LC62XA: VDD range 2.5V to 5.5V
PIC16LC62XAT: VDD range 2.5V to 5.5V (Tape and Reel)
PIC16CR620A: VDD range 2.5V to 5.5V
PIC16CR620AT: VDD range 2.5V to 5.5V (Tape and Reel)
PIC16LCR620A: VDD range 2.0V to 5.5V
PIC16LCR620AT: VDD range 2.0V to 5.5V (Tape and Reel)

Frequency Range 04 200 kHz (LP osc)
04 4 MHz (XT and RC osc)
20 20 MHz (HS osc)

0°C to +70°C
-40°C to +85°C

Temperature Range -

E -40°C to +125°C
Package P = PDIP
SO = SOIC (Gull Wing, 300 mil body)
SS = SSOP (209 mil)
JW* = Windowed CERDIP
Pattern 3-Digit Pattern Code for QTP (blank otherwise)

* JW Devices are UV erasable and can be programmed to any device configuration. JW Devices meet the electrical requirement of
each oscillator type.

Sales and Support

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

1. Your local Microchip sales office
2. The Microchip Corporate Literature Center U.S. FAX: (480) 792-7277
3. The Microchip Worldwide Site (www.microchip.com)

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

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