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"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
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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.
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PIC16C62B/72A

Pin Diagrams

SDIP, SOIC, SSOP, Windowed CERDIP

MCLRVPP—=[Je1 ~ 28[]<—» RB7

RAQ -—»[]2 27 []<— RB6

RA1 < 13 26[]<—> RB5

RA2 «— [J4 25[] <—» RB4

RA3«+—([5 @ 240« RB3

RA4/TOCK| =— [ 6 © 23[]=— RB2

RA5/SS<——[7 QO 22[0<— RB1

Vss—=[]8 @  210<— RBO/INT

OSC1/CLKN —=[]9 ¢ 20[J=— VoD

OSC2/CLKOUT =—— [{10 &  19[]=— Vss

RCO/T10SO/T1CKI <—» [] 11 18] <— RC7

RC1/T10S| =—»[] 12 17 []<—> RC6
RC2/CCP1 < []13 16 [] <—» RC5/SDO

RC3/SCK/SCL <—» []14 15 ] <—» RC4/SDI/SDA

Key Features
PIC® Mid-Range Reference Manual (DS33023)

PIC16C62B

PIC16C72A

Operating Frequency

DC - 20 MHz

DC - 20 MHz

Resets (and Delays)

POR, BOR (PWRT, OST)

POR, BOR (PWRT, OST)

Program Memory (14-bit words)

2K

2K

Data Memory (bytes) 128 128
Interrupts 7 8

1/0 Ports Ports A,B,C Ports A,B,C
Timers 3 3
Capture/Compare/PWM modules 1 1

Serial Communications SSP SSP

8-bit Analog-to-Digital Module

5 input channels
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2222

The OPTION_REG register is a readable and writable
register, which contains various control bits to configure
the TMRO prescaler/WDT postscaler (single assign-

OPTION_REG REGISTER

Note:

To achieve a 1:1 prescaler assignment for
the TMRO register, assign the prescaler to
the Watchdog Timer.

able register known as the prescaler), the External INT
Interrupt, TMRO and the weak pull-ups on PORTB.

REGISTER 2-2: OPTION_REG REGISTER (ADDRESS 81h)

bit 6:

bit 5:

bit 4:

bit 3:

bit 2-0:

1 = PORTB pull-ups are disabled

0 = PORTB pull-ups are enabled for all PORTB inputs
INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of RBO/INT pin

0 = Interrupt on falling edge of RBO/INT pin

TOCS: TMRO Clock Source Select bit

1 = Transition on RA4/TOCKI pin

0 = Internal instruction cycle clock (CLKOUT)

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
PSA: Prescaler Assignment bit

1 = Prescaler is assigned to the WDT

0 = Prescaler is assigned to the Timer0 module
PS2:PS0: 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

RW-1  RW-1  RW-1  RW-1 RW-1  RW-1 RMW-1  RM-
| RBPU | INTEDG | Tocs | TosE | PsA | pPs2 | pPst | Pso | [R =Readable bit
bit7 bito |W = Writable bit
-n = Value at POR reset
bit 7: RBPU: PORTB Pull-up Enable bit

DS35008C-page 12 Preliminary
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PIC16C62B/72A

2225 PIR1 REGISTER

Note: Interrupt flag bits are set when an interrupt
This register contains the individual flag bits for the condition occurs, regardless of the state of
Peripheral interrupts. its corresponding enable bit or the global
enable bit, GIE (INTCON<7>). User soft-
ware should ensure the appropriate inter-
rupt flag bits are clear prior to enabling an

interrupt.
REGISTER 2-5: PIR1 REGISTER (ADDRESS 0Ch)
U0  RMW-0 U0 U0  RW-0  RW-0  RMW-0 _ RMW-0
| — Jaor®™ [ — | — | sspIF | ccPiiF | TMR2IF [ TMR1IF | |R = Readable bit
bit7 pito |W = Writable bit
U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

bit 7: Unimplemented: Read as ‘0’

bit 6:  ADIF(™: A/D Converter Interrupt Flag bit
1 = An A/D conversion completed (must be cleared in software)
0 = The A/D conversion is not complete

bit 5-4: Unimplemented: Read as ‘0’

bit 3:  SSPIF: Synchronous Serial Port Interrupt Flag bit
1 = The transmission/reception is complete (must be cleared in software)
0 = Waiting to transmit/receive

bit 2:  CCP1IF: CCP1 Interrupt Flag bit
Capture Mode
1 = A TMR1 register capture occurred (must be cleared in software)
0 = No TMR1 register capture occurred
Compare Mode
1 = A TMR1 register compare match occurred (must be cleared in software)
0 = No TMR1 register compare match occurred
PWM Mode
Unused in this mode

bit 1: TMR2IF: TMR2 to PR2 Match Interrupt Flag bit
1 = TMR2 to PR2 match occurred (must be cleared in software)
0 = No TMR2 to PR2 match occurred

bit 0: TMR1IF: TMR1 Overflow Interrupt Flag bit

1 = TMR1 register overflowed (must be cleared in software)
0 = TMR1 register did not overflow

Note 1: The PIC16C62B does not have an A/D module. This bit location is reserved on these devices. Always maintain this
bit clear.
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9.1 A/D Acquisition Requirements

For the A/D converter to meet its specified accuracy,
the charge holding capacitor (CHOLD) must be allowed
to fully charge to the input channel voltage level. The
analog input model is shown in Figure 9-2. The source
impedance (RS) and the internal sampling switch (RSS)
impedance directly affect the time required to charge
the capacitor CHOLD. The sampling switch (RsSS)
impedance varies over the device voltage (VDD). The
source impedance affects the offset voltage at the ana-
log input (due to pin leakage current). The maximum
recommended impedance for analog sources is 10
kQ. After the analog input channel is selected
(changed), this acquisition must pass before the con-
version can be started.

FIGURE 9-2: ANALOG INPUT MODEL

To calculate the minimum acquisition time, TACQ, see
Equation 9-1. This equation calculates the acquisition
time to within 1/2 LSb error (512 steps for the A/D). The
1/2 LSb error is the maximum error allowed for the A/D
to meet its specified accuracy.

Note: When the conversion is started, the hold-
ing capacitor is disconnected from the

input pin.

In general;

10kQ

3.0V (Rss = 10kQ)
50°C (122°F)

Assuming Rs
Vdd
Temp.

Taca = 13.0 uSec

By increasing VDD and reducing Rs and Temp., TACQ
can be substantially reduced.

VDD

Sampling
R VT =06V , Switeh
. Rs ' ANx Rc<1ik +SS Rss:
: : Mo Yo ——
. . cem | L. CHoLD
. . PIN L. —L_ = DAC capacitance
@ | leakage — p
s 1= VT =06V (§ )1'500 A =51.2pF
= Vss
Legend CPIN = input capacitance
VT = threshold voltage g¥
| leakage = leakage current at the pin due to VDD 4V.
various junctions 3V.
Ric = interconnect resistance 2V
SS = sampling switch
CHoLD = sample/hold capacitance (from DAC) 5678910 11
Rss
(k)

EQUATION 9-1:  ACQUISITION TIME

TACQ = Amplifier Settling Time +
Hold Capacitor Charging Time +
Temperature Coefficient

=  TAMP + TC + TCOFF
TAMP = 5uS
Tc =- (51.2pF)(1kQ + RSs + Rs) In(1/511)
TCOFF = (Temp -25°C)(0.05uS/°C)
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PIC16C62B/72A

FIGURE 10-5: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT

External

Reset
7

SLEEP.
WDT | WDT —

Module [Time-out
Reset

MCLR

VDD rise

detect
VDD Power-on Reset
Brown-out
Reset BODEN S

OST/PWRT
OST

Chip_Reset
10-bit Ripple counter I v\, R —
0OSCH1

(1) PWRT
On-chi
RS Cosl% 4|> 10-bit Ripple counter lf

Ol

Enable PWRT

Enable OST

Note 1: This is a separate oscillator from the RC oscillator of the CLKIN pin.
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10.4 Power-On Reset (POR)

A Power-on Reset pulse is generated on-chip when
VDD rise is detected (in the range of 1.5V - 2.1V). To
take advantage of the POR, just tie the MCLR pin
directly (or through a resistor) to VDD. This will elimi-
nate external RC components usually needed to create
a Power-on Reset. A maximum rise time for VDD is
specified (SVDD, parameter D004). For a slow rise
time, see Figure 10-6.

When the device starts normal operation (exits the
reset condition), device operating parameters (voltage,
frequency, temperature,...) must be met to ensure oper-
ation. If these conditions are not met, the device must
be held in reset until the operating conditions are met.
Brown-out Reset may be used to meet the start-up con-
ditions.

FIGURE 10-6: EXTERNAL POWER-ON
RESET CIRCUIT (FOR SLOW
Vbpb POWER-UP)

VDD

D R
R1 o
MCLR

c PIC16CXX

I

Note 1: External Power-on Reset circuit is required
only if VDD power-up slope is too slow. The
diode D helps discharge the capacitor
quickly when VDD powers down.

2: R <40 kQ is recommended to make sure
that voltage drop across R does not violate
the device’s electrical specification.

3: R1=100Q to 1 kQ will limit any current
flowing into MCLR from external capacitor
C in the event of MCLR/VPP pin break-
down due to Electrostatic Discharge
(ESD) or Electrical Overstress (EOS).

10.5 Power-up Timer (PWRT)

The Power-up Timer provides a fixed nominal time-out
(TPWRT, parameter #33) from the POR. The Power-up
Timer operates on an internal RC oscillator. The chip is
kept in reset as long as the PWRT is active. The
PWRT’s time delay allows VDD to rise to an acceptable
level. A configuration bit is provided to enable/disable
the PWRT.

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

10.6 Oscillator Start-up Timer (OST)

The Oscillator Start-up Timer (OST) provides a delay of
1024 oscillator cycles (from OSC1 input) after the
PWRT delay is over (TOST, parameter #32). 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.

Note: The OST delay may not occur when the
device wakes from SLEEP.

10.7 Brown-Out Reset (BOR)

The configuration bit, BODEN, can enable or disable
the Brown-Out Reset circuit. If VPP falls below Vbor
(parameter #35, about 100uS), the brown-out situation
will reset the device. If VDD falls below VBOR for less
than TBOR, a reset may not occur.

Once the brown-out occurs, the device will remain in
brown-out reset until VDD rises above VBOR. The
power-up timer then keeps the device in reset for
TPWRT (parameter #33, about 72mS). If VDD should fall
below VBOR during TPWRT, the brown-out reset pro-
cess will restart when VDD rises above VBOR with the
power-up timer reset. The power-up timer is always
enabled when the brown-out reset circuit is enabled,
regardless of the state of the PWRT configuration bit.

© 1998-2013 Microchip Technology Inc.
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TABLE 10-6 INITIALIZATION CONDITIONS FOR ALL REGISTERS
Register Applicable Power-on Reset, MCLR Resets Wake-up via WDT or
Devices Brown-out Reset WDT Reset Interrupt

W 62B 72A XXXK XKXX uuuu uuuu uuuu uuuu
INDF 62B 72A N/A N/A N/A
TMRO 62B 72A XXXKX XKXX uuuu uuuu uuuu uuuu
PCL 62B 72A 0000h 0000h pc + 1
STATUS 62B 72A 0001 1xxx 000g quuu(3) uuug quuu(3)
FSR 62B 72A XXKX XXXX uuuu uuuu uuuu uuuu
PORTA®) 62B 72A --0x 0000 --0u 0000 --uu uuuu
PORTB®) 62B 72A XXXX XXXX uuuu uuuu uuuu uuuu
PORTC®) 62B 72A XXXX XKXX uuuu uuuu uuuu uuuu
PCLATH 62B 72A ---0 0000 ---0 0000 ---u uuuu
INTCON 62B 72A 0000 000x 0000 000u uuuu uuuu(1)

62B 72A ---- 0000 ---- 0000 ==~ uwuuu®
PIR1

62B 72A -0-- 0000 -0-- 0000 —u-- uuuu(1)
TMR1L 62B 72A XXKX XXXX uuuu uuuu uuuu uuuu
TMR1H 62B 72A XXXK XKXX uuuu uuuu uuuu uuuu
T1CON 62B 72A --00 0000 --uu uuuu --uu uuuu
TMR2 62B 72A 0000 0000 0000 0000 uuuu uuuu
T2CON 62B 72A -000 0000 -000 0000 -uuu uuuu
SSPBUF 62B 72A XXKX KXXX uuuu uuuu uuuu uuuu
SSPCON 62B 72A 0000 0000 0000 0000 uuuu uuuu
CCPRI1L 62B 72A XXXK XKXX uuuu uuuu uuuu uuuu
CCPR1H 62B 72A XXXX XKXXX uuuu uuuu uuuu uuuu
CCP1CON 62B 72A --00 0000 --00 0000 --uu uuuu
ADRES 62B 72A XXKX XXXX uuuu uuuu uuuu uuuu
ADCONO 62B 72A 0000 00-0 0000 00-0 uuuu uu-u
OPTION_REG 62B 72A 1111 1111 1111 1111 uuuu uuuu
TRISA 62B 72A --11 1111 --11 1111 --uu uuuu
TRISB 62B 72A 1111 1111 1111 1111 uuuu uuuu
TRISC 62B 72A 1111 1111 1111 1111 uuuu uuuu

62B 72A ---- 0000 ---- 0000 ---- uuuu
PIET 62B 72A -0-- 0000 -0-- 0000 -u-- uuuu
PCON 62B 72A | - - og | === -- uag | ---- -- ugq
PR2 62B 72A 1111 1111 1111 1111 1111 1111
SSPADD 62B 72A 0000 0000 0000 0000 uuuu uuuu
SSPSTAT 62B 72A 0000 0000 0000 0000 uuuu uuuu
ADCONH1 62B 72A ---- -000 ---- -000 ---- -uuu
Legend: u =unchanged, x = unknown, - = unimplemented bit, read as '0', g = value depends on condition

Note 1: One or more bits in INTCON and/or PIR1 will be affected (to cause wake-up).
2: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector (0004h).
:  See Table 10-5 for reset value for specific condition.

3:
4: On any device reset, these pins are configured as inputs.
5

: This is the value that will be in the port output latch.

© 1998-2013 Microchip Technology Inc.
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TABLE 11-2  PIC16CXXX INSTRUCTION SET
Mnemonic, Description Cycles 14-Bit Opcode Status Notes
Operands MSb LSb Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f,d | AddW and f 1 00 0111 dfff ffff|C,DC,Z 1,2
ANDWF f,d | AND W with f 1 00 0101 dfff 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 | Decrement f 1 00 0011 dfff ffff|Z 1,2
DECFSZ f,d | Decrementf, Skip if 0 1(2) | oo 1011 dfff £fff 1,2,3
INCF f,d | Increment f 1 00 1010 dfff ffff|Z 1,2
INCFSZ f,d | Increment f, Skip if O 1(2) | oo 1111 Jfff 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 Afff 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 | Bit Clearf 1 01 00bb bfff ffff 1,2
BSF f,b | BitSetf 1 01 O0lbb bfff ffff 1,2
BTFSC f, b | Bit Test f, Skip if Clear 1(2) 01 10bb bfff ffff 3
BTFSS f, b | Bit Test f, Skip if Set 1(2) 01 11lbb 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 0lxx kkkk kkkk
RETURN - Return from Subroutine 2 00 0000 0000 1000
SLEEP - Go into standby mode 1 00 0000 0110 0011| 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

tothe T

imer0 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.

DS35008C-page 68

Preliminary

© 1998-2013 Microchip Technology Inc.




PIC16C62B/72A

12.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers are supported with a full
range of hardware and software development tools:
¢ Integrated Development Environment

- MPLAB™ IDE Software
¢ Assemblers/Compilers/Linkers

- MPASM Assembler

- MPLAB-C17 and MPLAB-C18 C Compilers

- MPLINK/MPLIB Linker/Librarian
¢ Simulators

- MPLAB-SIM Software Simulator
e Emulators

- MPLAB-ICE Real-Time In-Circuit Emulator

- PICMASTER®/PICMASTER-CE In-Circuit
Emulator

- ICEPIC™
¢ In-Circuit Debugger
- MPLAB-ICD for PIC16F877
¢ Device Programmers
- PRO MATE® Il Universal Programmer

- PICSTART® Plus Entry-Level Prototype
Programmer

¢ Low-Cost Demonstration Boards
- SIMICE
- PICDEM-1
- PICDEM-2
- PICDEM-3
- PICDEM-17
- SEEVAL®
- KeeLoQ®

12.1 MPLAB Integrated Development
Environment Software

- The MPLAB IDE software brings an ease of
software development previously unseen in
the 8-bit microcontroller market. MPLAB is a
Windows®-based application which contains:

¢ Multiple functionality
- editor
- simulator
- programmer (sold separately)
- emulator (sold separately)
* A full featured editor
* A project manager
¢ Customizable tool bar and key mapping
¢ A status bar
On-line help

MPLAB allows you to:

¢ Edit your source files (either assembly or ‘C’)

¢ One touch assemble (or compile) and download
to PIC MCU tools (automatically updates all proj-
ect information)

¢ Debug using:

- source files

- absolute listing file

- object code
The ability to use MPLAB with Microchip’s simulator,
MPLAB-SIM, allows a consistent platform and the abil-

ity to easily switch from the cost-effective simulator to
the full featured emulator with minimal retraining.

12.2 MPASM Assembler

MPASM is a full featured universal macro assembler for
all PIC MCuUs. It can produce absolute code directly in
the form of HEX files for device programmers, or it can
generate relocatable objects for MPLINK.

MPASM has a command line interface and a Windows

shell and can be used as a standalone application on a

Windows 3.x or greater system. MPASM generates

relocatable object files, Intel standard HEX files, MAP

files to detail memory usage and symbol reference, an

absolute LST file which contains source lines and gen-

erated machine code, and a COD file for MPLAB

debugging.

MPASM features include:

¢ MPASM and MPLINK are integrated into MPLAB
projects.

¢ MPASM allows user defined macros to be created
for streamlined assembly.

¢ MPASM allows conditional assembly for multi pur-
pose source files.

¢ MPASM directives allow complete control over the
assembly process.

12.3 MPLAB-C17 and MPLAB-C18
C Compilers

The MPLAB-C17 and MPLAB-C18 Code Development
Systems are complete ANSI ‘C’ compilers and inte-
grated development environments for Microchip’s
PIC17CXXX and PIC18CXXX family of microcontrol-
lers, respectively. These compilers provide powerful
integration capabilities and ease of use not found with
other compilers.

For easier source level debugging, the compilers pro-
vide symbol information that is compatible with the
MPLAB IDE memory display.

124 MPLINK/MPLIB Linker/Librarian

MPLINK is a relocatable linker for MPASM and
MPLAB-C17 and MPLAB-C18. It can link relocatable
objects from assembly or C source files along with pre-
compiled libraries using directives from a linker script.

© 1998-2013 Microchip Technology Inc.
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FIGURE 13-1: PIC16C62B/72A-20 VOLTAGE-FREQUENCY GRAPH

6.0V
55V
5.0 V+
4.5 V-
40V
3.5 V+

3.0 V+
2.5V

20Vt

PIC16CXXX-20

Voltage
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FIGURE 13-2: PIC16LC62B/72A AND PIC16C62B/72A/JW VOLTAGE-FREQUENCY GRAPH

6.0 V-
55V

5.0 V+
4.5 V-
4.0 V- PIC16LCXXX-04
3.5 V+
30Vy —— — — — — — — — =

25 V———v/

20V

Voltage

Frequency

Fmax = (12.0 MHz/V) (VDDAPPMIN - 2.5 V) + 4 MHz
Note: VDDAPPMIN is the minimum voltage of the PIC® device in the application.

Fmax is no greater than 10 MHz.
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13.3 DC Characteristics: PIC16C62B/72A-04 (Commercial, Industrial, Extended)
PIC16C62B/72A-20 (Commercial, Industrial, Extended)
PIC16LC62B/72A-04 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature  0°C < TA < +70°C for commercial
-40°C < TA< +85°C forindustrial
-40°C < TA<+125°C for extended
Operating voltage VDD range as described in DC spec Section 13.1
and Section 13.2

DC CHARACTERISTICS

Param | Sym Characteristic Min | Typt| Max |Units Conditions
No.
Input Low Voltage
ViL I/O ports
D030 with TTL buffer Vss - |0.15VDD| V |For entire VDD range
DO30A Vss - 0.8V V |45V <VDD<5.5V
D031 with Schmitt Trigger buffer Vss - 0.2VDD \Y
D032 MCLR, OSC1 (in RC mode) Vss - 0.2VDD \
D033 OSC1 (in XT, HS and LP Vss - 0.3VbD V | Note1
modes)
Input High Voltage
VIH I/O ports -
D040 with TTL buffer 2.0 - VDD V |4.5V <VDD<5.5V
DO40A 0.25VD - Vdd V | For entire VDD range
D+ 0.8V
D041 with Schmitt Trigger buffer 0.8VDD - VDD V | For entire VDD range
D042 MCLR 0.8VDD - VDD Vv
D042A OSC1 (XT, HS and LP modes) | 0.7VDD - VDD V | Note1
D043 OSC1 (in RC mode) 0.9VbD - vdd \Y
Input Leakage Current
(Notes 2, 3)
D060 |IiL I/O ports - - +1 pA | Vss <VPIN < VDD,
Pin at hi-impedance
D061 MCLR, RA4/TOCKI - - 5 pA | Vss <VPIN < VDD
D063 OSCH1 - - +5 pA | Vss <VPIN < VDD,
XT, HS and LP osc modes
D070 |IpurB | PORTB weak pull-up current 50 250 400 pA | VDD =5V, VPIN = Vss
Output Low Voltage
D080 |VoL I/O ports - - 0.6 V |loL=8.5mA, VDD =4.5V,
-40°C to +85°C

* These parameters are characterized but not tested.
1 Data in “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 mode, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the
device be driven with external clock in RC mode.

2: The leakage current on the MCLR/VPP pin is strongly dependent on the applied voltage level. The specified
levels represent normal operating conditions. Higher leakage current may be measured at different input volt-
ages.

3: Negative current is defined as current sourced by the pin.
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13.4.3 TIMING DIAGRAMS AND SPECIFICATIONS

FIGURE 13-5: EXTERNAL CLOCK TIMING
a4 . o @ - Q@ . Qo4 . Qt o

0OSC1

A
N
y

CLKOUT

TABLE 13-2: EXTERNAL CLOCK TIMING REQUIREMENTS

Param | Sym Characteristic Min | Typt Max | Units Conditions
No.
1A Fosc |External CLKIN Frequency DC — 4 MHz | RC and XT osc modes
(Note 1) DC | — 4 | MHz |HS osc mode (-04)
DC — 20 MHz |HS osc mode (-20)
DC — 200 kHz |LP osc mode
Oscillator Frequency DC — 4 MHz | RC osc mode
(Note 1) 0.1 — 4 MHz | XT osc mode
4 — 20 MHz | HS osc mode
5 — 200 kHz |LP osc mode
1 Tosc | External CLKIN Period 250 — — ns |RC and XT osc modes
(Note 1) 250 | — — ns |HS osc mode (-04)
50 — — ns |HS osc mode (-20)
5 — — us | LP osc mode
Oscillator Period 250 — — ns | RC osc mode
(Note 1) 250 | — [10,000 | ns |XToscmode
250 — 250 ns |HS osc mode (-04)
50 — 250 ns |HS osc mode (-20)
5 — — us | LP osc mode
2 Tcy Instruction Cycle Time (Note 1) | 200 — DC ns |Tcy =4/Fosc
3* TosL, |External Clock in (OSC1) High 100 — — ns | XT oscillator
TosH | orLow Time 2.5 — — us |LP oscillator
15 — — ns |HS oscillator
4* TosR, |External Clock in (OSC1) Rise — — 25 ns | XT oscillator
TosF | or Fall Time — — 50 ns |LP oscillator
— — 15 ns |HS oscillator

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

Note 1: Instruction cycle period (TCY) equals four times the input oscillator time-base period. All specified values are
based on characterization data for that particular oscillator type under standard operating conditions with the
device executing code. Exceeding these specified limits may result in an unstable oscillator operation and/or
higher than expected current consumption. All devices are tested to operate at "min." values with an external
clock applied to the OSC1/CLKIN pin.

When an external clock input is used, the "Max." cycle time limit is "DC" (no clock) for all devices.
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FIGURE 13-6: CLKOUT AND 1I/O TIMING
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Note: Refer to Figure 13-4 for load conditions.
TABLE 13-3: CLKOUT AND I/0O TIMING REQUIREMENTS
Param |Sym Characteristic Min Typt Max Units | Conditions
No.
10* | TosH2ckL |OSC1T to CLKOUTY — 75 200 ns |Note 1
11* | TosH2ckH | OSC1T to CLKOUT?T — 75 200 ns |Note 1
12* | TckR CLKOUT rise time — 35 100 ns |Note 1
13* | TckF CLKOUT fall time — 35 100 ns |Note 1
14* | TckL2ioV | CLKOUT Y to Port out valid — — |0.5Tcy+20| ns |Note1
15* | TioV2ckH | Port in valid before CLKOUT 1 Tosc +200| — — ns |Note 1
16* | TckH2iol | Port in hold after CLKOUT T 0 — — ns |Note 1
17* | TosH2ioV | OSC17T (Q1 cycle) to Port out valid — 50 150 ns
18* | TosH2iol |OSC1T (Q2 cycle) to Port | PIC16CXX 100 — — ns
18A* input invalid (/O in hold PIC16LCXX 200 _ _ ns
time)
19* | TioV2osH | Port input valid to OSC17T (/O in setup time) 0 — — ns
20" | TioR Port output rise time PIC16CXX — 10 40 ns
20A* PIC16LCXX — — 80 ns
21* | TioF Port output fall time PIC16CXX — 10 40 ns
21A* PIC16LCXX — — 80 ns
221t* | Tinp INT pin high or low time Tey — — ns
23tt* | Trbp RB7:RB4 change INT high or low time Tcy — — ns

* These parameters are characterized but not tested.

1t Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and

are not tested.

11 These parameters are asynchronous events not related to any internal clock edge.
Note 1: Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
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14.0 DC AND AC CHARACTERISTICS GRAPHS AND TABLES

The graphs and tables provided in this section are for design guidance and are not tested.

In some graphs or tables, the data presented are outside specified operating range (i.e., outside specified VDD
range). This is for information only and devices are guaranteed to operate properly only within the specified range.

The data presented in this section is a statistical summary of data collected on units from different lots over a period
of time and matrix samples. Typical' represents the mean of the distribution at 25°C. 'Max' or 'min' represents
(mean + 3c) or (mean - 3c) respectively, where o is standard deviation, over the whole temperature range.

Graphs and Tables not available at this time.

Data is not available at this time but you may reference the PIC16C72 Series Data Sheet (DS39016,) DC and AC char-
acteristic section, which contains data similar to what is expected.
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NOTES:
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15.0 PACKAGING INFORMATION

15.1 Package Marking Information

28-Lead PDIP (Skinny DIP) Example
MMMMMMMMMMMM PIC16C72A-04/SP
XXXXXXXXXXXXXXX
) O AABBCDE O ) O 1317HAT O
O @ MicrocHIP O MicRocHIP

28-Lead CERDIP Windowed Example
XXXXXXXXXXX PIC16C72A/JW
A O XXXXXXXXXXX A Q
MiICRocHIR XXXXXXXXXXX MicrocHIP 1317CAT
AABBCDE
28-Lead SOIC Example
MMMMMMMMMMMMMMMM PIC16C62B-20/SO
XXXXXXXXXXXXXXXXXXXX
o ® AaBBCDE o 13105584
28-Lead SSOP Example
XXXXXXXXXXXX PIC16C62B
XXXXXXXXXXXX 201/8S025
O ' AABBCDE O  1317SBP

Legend: MM...M  Microchip part number information
XX...X  Customer specific information*

AA Year code (last 2 digits of calendar year)
BB Week code (week of January 1 is week ‘01’)
C Facility code of the plant at which wafer is manufactured
O = Outside Vendor
C =5"Line
S =6"Line
H = 8" Line
D Mask revision number
E Assembly code of the plant or country of origin in which

part was assembled

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line thus limiting the number of available characters
for customer specific information.

*

Standard OTP marking consists of Microchip part number, year code, week code, facility code, mask
rev#, and assembly code. For OTP marking beyond this, certain price adders apply. Please check with
your Microchip Sales Office. For QTP devices, any special marking adders are included in QTP price.
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15.3 28-Lead Ceramic Dual In-line with Window (JW) — 300 mil (CERDIP)

- E{ ——f

=
N
n‘nmnmn

[

Mt oo

]

[
% T L T T T L BT TR B BT LR L

—i¢
IR

r

o] = N

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

Number of Pins n 28 28

Pitch p .100 2.54

Top to Seating Plane A 170 .183 195 4.32 4.64 4.95
Ceramic Package Height A2 .155 .160 .165 3.94 4.06 4.19
Standoff A1l .015 .023 .030 0.38 0.57 0.76
Shoulder to Shoulder Width E .300 .313 .325 7.62 7.94 8.26
Ceramic Pkg. Width E1 .285 .290 .295 7.24 7.37 7.49
Overall Length D 1.430 1.458 1.485 36.32 37.02 37.72
Tip to Seating Plane L 135 .140 145 3.43 3.56 3.68
Lead Thickness c .008 .010 .012 0.20 0.25 0.30
Upper Lead Width B1 .050 .058 .065 1.27 1.46 1.65
Lower Lead Width B .016 .019 .021 0.41 0.47 0.53
Overall Row Spacing eB .345 .385 425 8.76 9.78 10.80
Window Width Wi 130 .140 .150 3.30 3.56 3.81
Window Length W2 .290 .300 .310 7.37 7.62 7.87

*Controlling Parameter
JEDEC Equivalent: MO-058
Drawing No. C04-080
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15.5 28-Lead Plastic Shrink Small Outline (SS) — 209 mil, 5.30 mm (SSOP)
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Units INCHES MILLIMETERS*
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 28 28

Pitch p .026 0.66

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 Al .002 .006 .010 0.05 0.15 0.25
Overall Width E .299 .309 .319 7.59 7.85 8.10
Molded Package Width E1 .201 .207 212 5.11 5.25 5.38
Overall Length D .396 402 .407 10.06 10.20 10.34
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
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: MS-150
Drawing No. C04-073
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

e Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

» General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

« Field Application Engineer (FAE)

» Technical Support

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical supportis available through the web site
at: http://microchip.com/support
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