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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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PIC16C62B/72A

TABLE 1-1 PIC16C62B/PIC16C72A PINOUT DESCRIPTION
Pin Name D.IP SQIC vorp Buffer Description
Pin# Pin# Type Type
OSC1/CLKIN 9 9 | ST/CMOS®) | Oscillator crystal input/external clock source input.
OSC2/CLKOUT 10 10 (0] — Oscillator crystal output. Connects to crystal or resonator in
crystal oscillator mode. In RC mode, the OSC2 pin outputs
CLKOUT which has 1/4 the frequency of OSC1, and denotes
the instruction cycle rate.
MCLR/VPP 1 1 1P ST Master clear (reset) input or programming voltage input. This
pin is an active low reset to the device.
PORTA is a bi-directional I/O port.
RAO/ANO@ 2 2 I/0 TTL RAO can also be analog input 0
RA1/AN1@ 3 3 1/0 TTL RA1 can also be analog input 1
RA2/AN2(4 4 4 I/0 TTL RA2 can also be analog input 2
RA3/AN3/VRer® 5 5 I/0 TTL RA3 can also be analog input 3 or analog reference voltage
RA4/TOCKI 6 6 1/0 ST RAA4 can also be the clock input to the TimerO module.
Output is open drain type.
RA5/SS/AN4@ 7 7 I/0 TTL RAS5 can also be analog input 4 or the slave select for the
synchronous serial port.
PORTB is a bi-directional I/O port. PORTB can be software
programmed for internal weak pull-up on all inputs.
RBO/INT 21 21 110 TTU/STM RBO can also be the external interrupt pin.
RB1 22 22 I/0 TTL
RB2 23 23 I/0 TTL
RB3 24 24 I/0 TTL
RB4 25 25 1/0 TTL Interrupt on change pin.
RB5 26 26 1/0 TTL Interrupt on change pin.
RB6 27 27 1/0 TTL/ST® Interrupt on change pin. Serial programming clock.
RB7 28 28 /0 TTL/ST® Interrupt on change pin. Serial programming data.
PORTC is a bi-directional 1/O port.
RCO/T10SO/T1CKI 11 11 1/0 ST RCO can also be the Timer1 oscillator output or Timer1
clock input.
RC1/T10SI 12 12 I/0 ST RC1 can also be the Timer1 oscillator input.
RC2/CCP1 13 13 I/0 ST RC2 can also be the Capture1 input/Compare1 output/
PWM1 output.
RC3/SCK/SCL 14 14 110 ST RC3 can also be the synchronous serial clock input/output
for both SPI and I12C modes.
RC4/SDI/SDA 15 15 1/0 ST RC4 can also be the SPI Data In (SPI mode) or
data I/O (I°C mode).
RC5/SDO 16 16 I/0 ST RC5 can also be the SPI Data Out (SPI mode).
RC6 17 17 I/0 ST
RC7 18 18 I/0 ST
Vss 8,19 8,19 P — Ground reference for logic and 1/O pins.
VDD 20 20 P — Positive supply for logic and I/O pins.
Legend: | =input O = output 1/0 = input/output P = power or program
— = Not used TTL = TTL input ST = Schmitt Trigger input
This buffer is a Schmitt Trigger input when configured as the external interrupt.

Note 1:

This buffer is a Schmitt Trigger input when used in serial programming mode.

2:
3: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.
4: The A/D module is not available on the PIC16C62B.
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PIC16C62B/72A

222

The Special Function Registers are registers used by
the CPU and Peripheral Modules for controlling the
desired operation of the device. These registers are
implemented as static RAM. A list of these registers is

SPECIAL FUNCTION REGISTERS

given in Table 2-1.

The Special Function Registers can be classified into

two sets; core (CPU) and peripheral. Those registers

peripheral feature section.

associated with the core functions are described in
detail in this section. Those related to the operation of
the peripheral features are described in detail in the

TABLE 2-1 SPECIAL FUNCTION REGISTER SUMMARY
Value on: | Value on all
Addr Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, other resets
BOR (4)
Bank 0
00h INDF() Addressing this location uses contents of FSR to address data memory (not a physical register)| 0000 0000 [ 0000 0000
01h TMRO Timer0 module’s register XXXX XXXX | UUuu uuuu
02h pcL™ Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
03h sTaTus™ IRP®) | RP1() | RPO | TO ‘ PD | z | DC ‘ c 0001 1xxx |000g quuu
04h FSR(M Indirect data memory address pointer XXXX XXXX [ UUuu uuuu
05h PORTA®7) — | — |PORTA Data Latch when written: PORTA pins when read --0x 0000 | --0u 0000
06h PORTB®7) | PORTB Data Latch when written: PORTB pins when read XXXX XXXX | uuuu uuuu
07h PORTC(®7? | PORTC Data Latch when written: PORTC pins when read XXXX XXXX | UUUU uuuu
08h-09h — Unimplemented — —
OAh PCLATH(1:2) — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
0Bh INTCON() GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
0Ch PIR1 — ADIF® — — SSPIF | CCP1IF | TMR2IF | TMR1IF | -0-- 0000 | -0-- 0000
0Dh — Unimplemented — —
OEh TMR1L Holding register for the Least Significant Byte of the 16-bit TMR1 register XXXX XXXX | UUuu uuuu
OFh TMR1H Holding register for the Most Significant Byte of the 16-bit TMIR1 register XXXX XXXX [ Uuuu uuuu
10h T1CON — | = [rickesi|Tickpso| T10scen | TISYNG | TMR1CS | TMRION | --00 0000 | --uu wuuu
11h TMR2 Timer2 module’s register 0000 0000 | 0000 0000
12h T2CON — |TOUTPSS|TOUTPSZ|TOUTPS1 ‘ TOUTPSO | TMR20ON |T20KPS1 ‘TZCKPSO -000 0000 [ -000 0000
13h SSPBUF Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX | Uuuuu uuuu
14h SSPCON wooL | sspov | ssPEN | ckP | sspma | ssPmz | ssPmi | ssPMo | o000 0000|0000 0000
15h CCPRI1L Capture/Compare/PWM Register1 (LSB) XXXX XXXX | uuuu uuuu
16h CCPR1H Capture/Compare/PWM Register1 (MSB) XXXX XXXX | uuuu uuuu
17h CCP1CON — | = ] copix [ coprv | copims | copimz | copimt | copimo | --00 0000 | --00 0000
18h-1Dh — Unimplemented — —
1Eh ADRES®) A/D Result Register XXXX XXXX | uuuu uuuu
1Fh ADCONO® | Abcst | Apcso | chsz | cHst | cHso |GomONE| — | ADON [0000 00-0 0000 00-0
Legend: x =unknown, u = unchanged, g = value depends on condition, - = unimplemented, read as '0',
Shaded locations are unimplemented, read as '0'.
Note 1: These registers can be addressed from either bank.
2: The upper byte of the program counter is not directly accessible. PCLATH is a holding register for PC<12:8> whose contents
are transferred to the upper byte of the program counter.
3: A/D not implemented on the PIC16C62B, maintain as '0’.
4: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
5: The IRP and RP1 bits are reserved. Always maintain these bits clear.
6: On any device reset, these pins are configured as inputs.
7: This is the value that will be in the port output latch.
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PIC16C62B/72A

TABLE 2-1 SPECIAL FUNCTION REGISTER SUMMARY (Cont.d)

Value on: | Value on all
Addr Name Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 POR, other resets
BOR (4)
Bank 1
80h INDF( Addressing this location uses contents of FSR to address data memory (not a physical register)| 0000 0000 [ 0000 0000
81h OPTION_REG | RBPU | INTEDG | TOCS | TOSE ‘ PSA | PS2 | PS1 ‘ PS0O 1111 1111 {1111 1111
82h pcL™M Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
83h sTATUS™M IRP®) | RP1() | RPO | TO ‘ PD | z | DC ‘ c 0001 1xxx |000g quuu
84h FSR(M Indirect data memory address pointer XXXX XXXX [ UUuu uuuu
85h TRISA — | — |PORTA Data Direction Register --11 1111 |--11 1111
86h TRISB PORTB Data Direction Register 1111 1111|1111 1111
87h TRISC PORTC Data Direction Register 1111 1111|1111 1111
88h-89h — Unimplemented — —
8Ah PCLATH(12) — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
8Bh INTCON™ GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
8Ch PIE1 — ADIE®) — — SSPIE CCP1IE TMR2IE | TMR1IE | -0-- 0000 |-0-- 0000
8Dh — Unimplemented — —
8Eh PCON - | -1 -] =] =] = [ Pm | BoR [ - aq |- -- wu
8Fh-91h — Unimplemented — —
92h PR2 Timer2 Period Register 1111 1111|1111 1111
93h SSPADD Synchronous Serial Port (I2C mode) Address Register 0000 0000 | 0000 0000
94h SSPSTAT SMP | CKE | D/A | P ‘ S | RW | UA ‘ BF 0000 0000 [ 0000 0000
95h-9Eh — Unimplemented — —
9Fh ADCON1® — | = | = | = | = [ rcrea [ pcrat | PcrGo [---- -000 [---- 000
Legend: x =unknown, u = unchanged, g = value depends on condition, - = unimplemented, read as '0',
Shaded locations are unimplemented, read as '0'.
Note 1: These registers can be addressed from either bank.
2: The upper byte of the program counter is not directly accessible. PCLATH is a holding register for PC<12:8> whose contents
are transferred to the upper byte of the program counter.
3: A/D not implemented on the PIC16C62B, maintain as '0’.
4: Other (non power-up) resets include: external reset through MCLR and the Watchdog Timer Reset.
5: The IRP and RP1 bits are reserved. Always maintain these bits clear.
6: On any device reset, these pins are configured as inputs.
7: This is the value that will be in the port output latch.
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PIC16C62B/72A

2221 STATUS REGISTER

The STATUS register, shown in Register 2-1, 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, as with any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, the write to these three bits is dis-
abled. These bits are set or cleared according to the
device logic. The TO and PD bits are not writable. The
result of an instruction with the STATUS register as

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 the Z, C or DC bits from the STATUS register. For
other instructions, not affecting any status bits, see the
"Instruction Set Summary."

Note 1: The IRP and RP1 bits are reserved. Main-
tain these bits clear to ensure upward
compatibility with future products.

Note 2: The C and DC bits operate as a borrow

and digit borrow bit, respectively, in sub-

destination may be different than intended. traction. See the SUBLW and SUBWF
. instructions.
For example, CLRF STATUS will clear the upper-three
bits and set the Z bit. This leaves the STATUS register
as 000u uluu (where u = unchanged).
REGISTER 2-1: STATUS REGISTER (ADDRESS 03h, 83h)
R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
IRP RP1 RPO TO | PD z pc | ¢ R = Readable bit
bit7 pito | W = Writable bit
U = Unimplemented bit,
read as ‘0’
- n = Value at POR reset
bit 7: IRP: Register Bank Select bit (used for indirect addressing)

(reserved, maintain clear)

bit 6-5: RP1:RPO: Register Bank Select bits (used for direct addressing)
01 =Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)
Each bank is 128 bytes
Note: RP1 is reserved, maintain 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) (for borrow, the polarity is reversed)

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.

© 1998-2013 Microchip Technology Inc.
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PIC16C62B/72A

TABLE 3-5 PORTC FUNCTIONS

Name Bit# Buffer Function TRIS.C
Type Override

RCO/T10SO/T1CKI | bit0 ST |Input/output port pin or Timer1 oscillator output/Timer1 clock input Yes

RC1/T10SI bit1 ST |Input/output port pin or Timer1 oscillator input Yes

RC2/CCP1 bit2 ST | Input/output port pin or Capture1 input/Compare1 output/PWM1 No
output

RC3/SCK/SCL bit3 | ST | RC3 can also be the synchronous serial clock for both SPI and 12C No
modes.

RC4/SDI/SDA bit4 | ST | RC4 can also be the SPI Data In (SPI mode) or data I/O (I2C mode).| No

RC5/SDO bit5 ST | Input/output port pin or Synchronous Serial Port data output No

RC6 bit6 ST |Input/output port pin No

RC7 bit7 ST | Input/output port pin No

Legend: ST = Schmitt Trigger input
TABLE 3-6 SUMMARY OF REGISTERS ASSOCIATED WITH PORTC

Value on: Value on all

Address | Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets

BOR
07h PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO XXXX XXXX | uuuu uuuu
87h TRISC PORTC Data Direction Register 1111 1111 | 1111 1111

Legend: x = unknown, u = unchanged.
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6.0 TIMER2 MODULE

The Timer2 module timer has the following features:
¢ 8-bit timer (TMR2 register)
- Readable and writable
* 8-bit period register (PR2)
- Readable and writable
Software programmable prescaler (1:1, 1:4, 1:16)
Software programmable postscaler (1:1 to 1:16)
¢ Interrupt on match (TMR2 = PR2)
Timer2 can be used by SSP and CCP
Timer2 has a control register, shown in Register 6-1.

Timer2 can be shut off by clearing control bit TMR20ON
(T2CON<2>) to minimize power consumption.

Figure 6-1 is a simplified block diagram of the Timer2
module.

Additional information on timer modules is available in
the PIC® MCU Mid-Range Reference Manual,
(DS33023).

FIGURE 6-1: TIMER2 BLOCK DIAGRAM

Sets flag
bit TMR2IF | D2, (1)

Reset Prescaler

1:1, 1:4, 1:16

TMR2 reg

—Fosc/4

Postscaler
1:1 to 1:16| EQ

Note 1: TMR2 register output can be software selected
by the SSP Module as a baud clock.

REGISTER 6-1:T2CON: TIMER2 CONTROL REGISTER (ADDRESS 12h)

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

R/W-0 R/W-0

| — [routpss|touTPs2|TOUTPS1|TOUTPSO| TMR2ON |T2CKPS1|[T2CKPSO| |R = Readable bit

bit7

bit 7: Unimplemented: Read as '0'

0000 = 1:1 Postscale
0001 = 1:2 Postscale
0010 = 1:3 Postscale

1111 = 1:16 Postscale

bit 2: TMR20ON: Timer2 On bit
1 =Timer2 is on
0 =Timer2 is off

00 = Prescaleris 1
01 = Prescaleris 4
1x = Prescaler is 16

bit 6-3: TOUTPS3:TOUTPSO: Timer2 Output Postscale Select bits

bit 1-0: T2CKPS1:T2CKPSO0: Timer2 Clock Prescale Select bits

pito |W = Writable bit

U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

© 1998-2013 Microchip Technology Inc.
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8.0 SYNCHRONOUS SERIAL PORT
(SSP) MODULE

8.1 SSP Module Overview

The Synchronous Serial Port (SSP) module is a serial
interface useful for communicating with other periph-
eral or microcontroller devices. These peripheral
devices may be Serial EEPROMSs, shift registers, dis-
play drivers, A/D converters, etc. The SSP module can
operate in one of two modes:

¢ Serial Peripheral Interface (SPI)

* Inter-Integrated Circuit (12C)

For more information on SSP operation (including an
I2C Overview), refer to the PIC® MCU Mid-Range Ref-
erence Manual, (DS33023). Also, refer to Application
Note AN578, “Use of the SSP Module in the 12C Multi-
Master Environment.”

8.2 SPI Mode

This section contains register definitions and opera-
tional characteristics of the SPI module.

Additional information on SPI operation may be found
in the PIC® MCU Mid-Range Reference Manual,
(DS33023).

8.2.1 OPERATION OF SSP MODULE IN SPI
MODE

A block diagram of the SSP Module in SPI Mode is
shown in Figure 8-1.

The SPI mode allows 8-bits of data to be synchro-
nously transmitted and received simultaneously. To
accomplish communication, three pins are used:

¢ Serial Data Out (SDO)RC5/SDO

¢ Serial Data In (SDI)RC4/SDI/SDA

¢ Serial Clock (SCK)RC3/SCK/SCL

Additionally, a fourth pin may be used when in a slave
mode of operation:

« Slave Select (SS)RA5/SS/AN4

When initializing the SPI, several options need to be

specified. This is done by programming the appropriate

control bits in the SSPCON register (SSPCON<5:0>)

and SSPSTAT<7:6>. These control bits allow the fol-

lowing to be specified:

* Master Operation (SCK is the clock output)

» Slave Mode (SCK is the clock input)

¢ Clock Polarity (Idle state of SCK)

¢ Clock Edge (Output data on rising/falling edge of
SCK)

¢ Clock Rate (master operation only)

¢ Slave Select Mode (Slave mode only)

To enable the serial port, SSP Enable bit, SSPEN

(SSPCON<5>) must be set. To reset or reconfigure SPI
mode, clear bit SSPEN, re-initialize the SSPCON reg-

ister, and then set bit SSPEN. This configures the SDI,
SDO, SCK and SS pins as serial port pins. For the pins
to behave as the serial port function, they must have
their data direction bits (in the TRISC register) appro-
priately programmed. That is:

¢ SDI must have TRISC<4> set

¢ SDO must have TRISC<5> cleared

¢ SCK (master operation) must have TRISC<3>
cleared

¢ SCK (Slave mode) must have TRISC<3> set
e SS must have TRISA<5> set (if used)

Note: When the SPl is in Slave Mode with SS pin
control enabled, (SSPCON<3:0> = 0100)
the SPI module will reset if the SS pin is set
to VDD.

Note: If the SPI is used in Slave Mode with
CKE ='1', then the SS pin control must be

enabled.

FIGURE 8-1: SSP BLOCK DIAGRAM
(SP1 MODE)

< Internal
Data Bus

Read Write

SSPBUF reg

‘ SSPSR reg |—>

RC4/SDI/SDA bit0 Shift

E e Clock
RC5/SDO T\J

S Control
Enable

RA5/SS/AN4 Edge
Select

Clock Select
SSPM3:SSPMO
TMR2 output
4 2
% | Edge
Select Prescaler| Tcy
RC3/SCK/ 4,16, 64
SCL
TRISC<3>
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TABLE 8-1 REGISTERS ASSOCIATED WITH SPI OPERATION

Value on Value on

Address Name Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR resets

0Bh,8Bh INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
0Ch PIR1 - ADIF — — SSPIF | CCP1IF | TMR2IF | TMR1IF | -0-- 0000 | -0-- 0000
8Ch PIE1 - ADIE — — SSPIE | CCP1IE | TMR2IE | TMR1IE | -0-- 0000 | -0-- 0000
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX [ uuuu uuuu
14h SSPCON |wCOL SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO | 0000 0000 | 0000 0000
94h SSPSTAT SMP CKE D/A P S RW UA BF | 0000 0000|0000 0000
85h TRISA — — PORTA Data Direction Register --11 1111 --11 1111
87h TRISC PORTC Data Direction Register 1111 11111111 1111
Legend: x =unknown, u = unchanged, - = unimplemented read as '0". Shaded cells are not used by the SSP in SPI mode.
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8.3.1.1 ADDRESSING

Once the SSP module has been enabled, it waits for a
START condition to occur. Following the START condi-
tion, 8 bits are shifted into the SSPSR register. All
incoming bits are sampled with the rising edge of the
clock (SCL) line. The value of register SSPSR<7:1> is
compared to the value of the SSPADD register. The
address is compared on the falling edge of the eighth
clock (SCL) pulse. If the addresses match and the BF
and SSPOQV bits are clear, the following events occur:

a) The SSPSR register value is loaded into the
SSPBUF register.

b) The buffer full bit, BF is set.
c) An ACK pulse is generated.
d) SSP interrupt flag bit, SSPIF (PIR1<3>), is set

(interrupt is generated if enabled) on the falling
edge of the ninth SCL pulse.

In 10-bit address mode, two address bytes need to be
received by the slave. The five Most Significant bits
(MSbs) of the first address byte specify if this is a 10-bit
address. Bit R/W (SSPSTAT<2>) must specify a write
so the slave device will receive the second address
byte. For a 10-bit address, the first byte would equal

TABLE 8-2

‘1111 0 A9 A8 0’, where A9 and A8 are the two MSbs
of the address. The sequence of events for 10-bit
address is as follows, with steps 7- 9 for slave-transmit-
ter:

1. Receive first (high) byte of Address (bits SSPIF,
BF, and bit UA (SSPSTAT<1>) are set).

2. Update the SSPADD register with second (low)
byte of Address (clears bit UA and releases the
SCL line).

3. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

4. Receive second (low) byte of Address (bits
SSPIF, BF, and UA are set).

5. Update the SSPADD register with the first (high)
byte of Address, if match releases SCL line, this
will clear bit UA.

6. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

7. Receive repeated START condition.

8. Receive first (high) byte of Address (bits SSPIF
and BF are set).

9. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

DATA TRANSFER RECEIVED BYTE ACTIONS

Status Bits as Data
Transfer is Received Set bit SSPIF
Generate ACK (SSP Interrupt occurs
BF SSPOV SSPSR — SSPBUF Pulse if enabled)
0 0 Yes Yes Yes
1 0 No No Yes
1 1 No No Yes
0 1 Yes No Yes

Note: Shaded cells show the conditions where the user software did not properly clear the overflow condition.
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REGISTER 8-1: SSPSTAT: SYNC SERIAL PORT STATUS REGISTER (ADDRESS 94h)

bit 7:

bit 6:

bit 5:

bit 4:

bit 3:

bit 2:

bit 1:

bit 0:

RW-0 RW-0 R-0 R-0 R-0 R-0 R-0 R-0
\ SMP \ CKE \ D/A | P \ S R/W UA \ BF \ R = Readable bit
b|t7 bltO W = W“table b|t

U = Unimplemented bit, read
as ‘0’
- n =Value at POR reset

SMP: SPI data input sample phase

SPI Master Operation

1 = Input data sampled at end of data output time

0 = Input data sampled at middle of data output time
SPI Slave Mode

SMP must be cleared when SPI is used in slave mode
12C Mode

This bit must be maintained clear

CKE: SPI Clock Edge Select

SPI Mode

CKP =0

1 = Data transmitted on rising edge of SCK
0 = Data transmitted on falling edge of SCK
CKP =1

1 = Data transmitted on falling edge of SCK
0 = Data transmitted on rising edge of SCK
12C Mode

This bit must be maintained clear

D/A: Data/Address bit (I°C mode only)

1 = Indicates that the last byte received or transmitted was data
0 = Indicates that the last byte received or transmitted was address

P: Stop bit (I°C mode only. This bit is cleared when the SSP module is disabled, or when the Start bit is
detected last, SSPEN is cleared)

1 = Indicates that a stop bit has been detected last (this bit is '0' on RESET)

0 = Stop bit was not detected last

S: Start bit (I°C mode only. This bit is cleared when the SSP module is disabled, or when the Stop bit is
detected last, SSPEN is cleared)

1 = Indicates that a start bit has been detected last (this bit is '0' on RESET)

0 = Start bit was not detected last

R/W: Read/Write bit information (12C mode only)

This bit holds the R/W bit information following the last address match. This bit is only valid from the
address match to the next start bit, stop bit, or ACK bit.

1 =Read

0 = Write

UA: Update Address (10-bit I2C mode only)

1 = Indicates that the user needs to update the address in the SSPADD register
0 = Address does not need to be updated

BF: Buffer Full Status bit

Receive (SPI and 1°C modes)
1 = Receive complete, SSPBUF is full
0 = Receive not complete, SSPBUF is empty

Transmit (1°C mode only)
1 = Transmit in progress, SSPBUF is full
0 = Transmit complete, SSPBUF is empty
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10.13 Power-down Mode (SLEEP)

Power-down mode is entered by executing a SLEEP
instruction.

If enabled, the Watchdog Timer will be cleared but
keeps running, the PD bit (STATUS<3>) is cleared, the
TO (STATUS<4>) bit is set, and the oscillator driver is
turned off. The I/O ports maintain the status they had,
before the SLEEP instruction was executed (driving
high, low or hi-impedance).

For lowest current consumption in this mode, place all
I/0O pins at either VDD or VSS, ensure no external cir-
cuitry is drawing current from the 1/O pin, power-down
the A/D and disable external clocks. Pull all I/O pins
that are hi-impedance inputs, high or low externally, to
avoid switching currents caused by floating inputs. The
TOCKI input should also be at VDD or Vss for lowest
current consumption. The contribution from on-chip
pull-ups on PORTB should be considered.

The MCLR pin must be at a logic high level (VIHMC,
parameter D042).

10.13.1 WAKE-UP FROM SLEEP

The device can wake up from SLEEP through one of

the following events:

1. External reset input on MCLR pin.

2. Watchdog Timer Wake-up (if WDT was
enabled).

3. Interrupt from INT pin, RB port change, or some
Peripheral Interrupts.

External MCLR Reset will cause a device reset. All
other events are considered a continuation of program
execution and cause a "wake-up". The TO and PD bits
in the STATUS register can be used to determine the
cause of device reset. The PD bit, which is set on
power-up, is cleared when SLEEP is invoked. The TO
bit is cleared if a WDT time-out occurred (and caused
wake-up).

The following peripheral interrupts can wake the device
from SLEEP:

1. TMR1 interrupt. Timer1 must be operating as
an asynchronous counter.

2. CCP capture mode interrupt.

3. Special event trigger (Timer1 in asynchronous
mode using an external clock. CCP1 is in com-
pare mode).

4. SSP (Start/Stop) bit detect interrupt.

5. SSP transmit or receive in slave mode (SPI/12C).

6. USART RX or TX (synchronous slave mode).

Other peripherals cannot generate interrupts since dur-

ing SLEEP, no on-chip clocks are present.

When the SLEEP instruction is being executed, the next

instruction (PC + 1) is pre-fetched. For the device to

wake-up through an interrupt event, the corresponding
interrupt enable bit must be set (enabled). Wake-up is

regardless of the state of the GIE bit. If the GIE bit is
clear (disabled), the device resumes execution at the
instruction after the SLEEP instruction. If the GIE bit is
set (enabled), the device executes the instruction after
the SLEEP instruction and then branches to the inter-
rupt address (0004h). In cases where the execution of
the instruction following SLEEP is not desirable, a NOP
should follow the SLEEP instruction.

10.13.2 WAKE-UP USING INTERRUPTS

When global interrupts are disabled (GIE cleared) and
any interrupt source has both its interrupt enable bit
and interrupt flag bit set, one of the following will occur:

* |f the interrupt occurs before the execution of a
SLEEP instruction, the SLEEP instruction will com-
plete as a NOP. Therefore, the WDT and WDT
postscaler will not be cleared, the TO bit will not
be set and PD bits will not be cleared.

* |f the interrupt occurs during or after the execu-
tion of a SLEEP instruction, the device will imme-
diately wake up from sleep. The SLEEP instruction
will be completely executed before the wake-up.
Therefore, the WDT and WDT postscaler will be
cleared, the TO bit will be set and the PD bit will
be cleared.

Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes. To
determine whether a SLEEP instruction executed, test
the PD bit. If the PD bit is set, the SLEEP instruction
was executed as a NOP.

To ensure that the WDT is cleared, a CLRWDT instruc-
tion should be executed before a SLEEP instruction.
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FIGURE 10-10: WAKE-UP FROM SLEEP THROUGH INTERRUPT

‘atlaz2l ezl a4 ail @2l @3l a4 a1l .

v atl a2l a3l a4; a1l a2l @slas4’) atl @2l @3l a4’ a1l Q2] @3l @4,

Note 1: XT, HS or LP oscillator mode assumed.

OSC1I . . [ P /_\_/—\_: . . /—\_/—\_:
CLKOUT@) )\ /—\ M\ , TosT(2) | / \ A / \ .
1 1 1 ' 1 1 1 1 1
INT pin 1 ' | ( ' ' ' ' , ,

INTF flag ' [ ! \\ /' I 3
(INTCON<1>) ' ' , Interrupt Latency , , \
! ' ' ! ' I (Note 2) ! , .
SII\FI'(%I(BN <75) ! ' ' Processorin | ' i \ : . )
\ \ -— ! ! \ | | |
' | . SLEEP . , X . '
INSTRUCTION FLOW ' ' ! ' ' ' , .
Pc X PC {___PC+ D PC+2 X PC+2 X___PC+2 X 0004h ®____0005h }
\ i . 1 | ) i 1
}Q?QLZ‘ZJ"’” {j Inst(PC) = SLEEP | Inst(PC +1) ! ' InstPC+2) ! ' Inst(0004h) ' Inst(0005h) !
Ierl(setzﬂzt:‘teign ' Inst(PC - 1) [ SLEEP l + Inst(PC + 1) « Dummycycle Dummy cycle Inst(0004h)

2: TosT = 1024Tosc (drawing not to scale) This delay will not be there for RC osc mode.
3: GIE ="1"assumed. In this case after wake- up, the processor jumps to the interrupt routine. If GIE = '0', execution will continue in-line.
4: CLKOUT is not available in these osc modes, but shown here for timing reference.

10.14 Program Verification/Code Protection

If the code protection bits have not been programmed,
the on-chip program memory can be read out for verifi-
cation purposes.

Note:  Microchip does not recommend code pro-
tecting windowed devices.

10.15 |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 read-
able and writable during program/verify. It is recom-
mended that only the 4 least significant bits of the ID
location are used.

For ROM devices, these values are submitted along
with the ROM code.

10.16 _In-Circuit Serial Programming™

PIC16CXXX microcontrollers can be serially pro-
grammed while in the end application circuit. This is
simply done with two lines for clock and data, and three
more lines for power, ground and the programming volt-
age. This allows customers to manufacture boards with
unprogrammed devices, and then program the micro-
controller just before shipping the product. This also
allows the most recent firmware or a custom firmware
to be programmed.

For complete details of serial programming, please
refer to the In-Circuit Serial Programming (ICSP™)
Guide, DS30277.

DS35008C-page 66 Preliminary

© 1998-2013 Microchip Technology Inc.



PIC16C62B/72A

IORLW Inclusive OR Literal with W
Syntax: [ label] IORLW k
Operands: 0<k<255

Operation: (W) .OR. k — (W)

Status Affected: Z

Description: The contents of the W register is
OR’ed with the eight bit literal 'k'. The
result is placed in the W register.

IORWF Inclusive OR W with f

Syntax: [ label] 1ORWF fd

Operands: 0<f<127
d e [0,1]

Operation: (W) .OR. (f) — (destination)

Status Affected:

z

Description: Inclusive OR the W register with regis-
ter 'f'. If 'd" is O, the result is placed in
the W register. If 'd' is 1, the result is
placed back in register 'f'.

MOVF Move f

Syntax: [ label] MOVF fd

Operands: 0<f<127
d e [0,1]

Operation: (f) — (destination)

Status Affected: Z

Description:

The contents of register f is moved to
a destination dependant upon the sta-
tus of d. If d = 0, destination is W reg-
ister. If d = 1, the destination is file
register f itself. d = 1 is useful to testa
file register since status flag Z is
affected.

MOVLW Move Literal to W
Syntax: [ label] MOVLW k
Operands: 0<k<255
Operation: k — (W)

Status Affected:  None

Description: The eight bit literal 'k' is loaded into W
register. The don’t cares will assem-
ble as 0’s.

MOVWF Move W to f

Syntax: [ label] MOVWF f

Operands: 0<f<127

Operation: (W) - (f)

Status Affected:  None

Description: Move data from W register to register
f'.

NOP No Operation

Syntax: [ label] NOP

Operands: None

Operation: No operation

Status Affected: None

Description: No operation.
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stand-alone mode the PRO MATE Il can read, verify or
program PIC devices. It can also set code-protect bits
in this mode.

12.11 PICSTART Plus Entry Level
Development System

The PICSTART programmer is an easy-to-use, low-
cost prototype programmer. It connects to the PC via
one of the COM (RS-232) ports. MPLAB Integrated
Development Environment software makes using the
programmer simple and efficient.

PICSTART Plus supports all PIC devices with up to 40
pins. Larger pin count devices such as the PIC16C92X,
and PIC17C76X may be supported with an adapter
socket. PICSTART Plus is CE compliant.

12.12 SIMICE Entry-Level
Hardware Simulator

SIMICE is an entry-level hardware development sys-
tem designed to operate in a PC-based environment
with Microchip’s simulator MPLAB-SIM. Both SIMICE
and MPLAB-SIM run under Microchip Technology’s
MPLAB Integrated Development Environment (IDE)
software. Specifically, SIMICE provides hardware sim-
ulation for Microchip’s PIC12C5XX, PIC12CE5XX, and
PIC16C5X families of PIC 8-bit microcontrollers. SIM-
ICE works in conjunction with MPLAB-SIM to provide
non-real-time 1/O port emulation. SIMICE enables a
developer to run simulator code for driving the target
system. In addition, the target system can provide input
to the simulator code. This capability allows for simple
and interactive debugging without having to manually
generate MPLAB-SIM stimulus files. SIMICE is a valu-
able debugging tool for entry-level system develop-
ment.

12.13 PICDEM-1 Low-Cost PIC MCU
Demonstration Board

The PICDEM-1 is a simple board which demonstrates
the capabilities of several of Microchip’s microcontrol-
lers. The microcontrollers supported are: PIC16C5X
(PIC16C54 to PIC16C58A), PIC16C61, PIC16C62X,
PIC16C71, PIC16C8X, PIC17C42, PIC17C43 and
PIC17C44. All necessary hardware and software is
included to run basic demo programs. The users can
program the sample microcontrollers provided with
the PICDEM-1 board, on a PRO MATE Il or
PICSTART-Plus programmer, and easily test firm-
ware. The user can also connect the PICDEM-1
board to the MPLAB-ICE emulator and download the
firmware to the emulator for testing. Additional proto-
type area is available for the user to build some addi-
tional hardware and connect it to the microcontroller
socket(s). Some of the features include an RS-232
interface, a potentiometer for simulated analog input,
push-button switches and eight LEDs connected to
PORTB.

12.14 PICDEM-2 Low-Cost PIC16CXX
Demonstration Board

The PICDEM-2 is a simple demonstration board that
supports the PIC16C62, PIC16C64, PIC16C65,
PIC16C73 and PIC16C74 microcontrollers. All the
necessary hardware and software is included to
run the basic demonstration programs. The user
can program the sample microcontrollers provided
with the PICDEM-2 board, on a PRO MATE Il pro-
grammer or PICSTART-Plus, and easily test firmware.
The MPLAB-ICE emulator may also be used with the
PICDEM-2 board to test firmware. Additional prototype
area has been provided to the user for adding addi-
tional hardware and connecting it to the microcontroller
socket(s). Some of the features include a RS-232 inter-
face, push-button switches, a potentiometer for simu-
lated analog input, a Serial EEPROM to demonstrate
usage of the 1°C bus and separate headers for connec-
tion to an LCD module and a keypad.

12.15 PICDEM-3 Low-Cost PIC16CXXX
Demonstration Board

The PICDEM-3 is a simple demonstration board that
supports the PIC16C923 and PIC16C924 in the PLCC
package. It will also support future 44-pin PLCC
microcontrollers with a LCD Module. All the neces-
sary hardware and software is included to run the
basic demonstration programs. The user can pro-
gram the sample microcontrollers provided with
the PICDEM-3 board, on a PRO MATE Il program-
mer or PICSTART Plus with an adapter socket, and
easily test firmware. The MPLAB-ICE emulator may
also be used with the PICDEM-3 board to test firm-
ware. Additional prototype area has been provided to
the user for adding hardware and connecting it to the
microcontroller socket(s). Some of the features include
an RS-232 interface, push-button switches, a potenti-
ometer for simulated analog input, a thermistor and
separate headers for connection to an external LCD
module and a keypad. Also provided on the PICDEM-3
board is an LCD panel, with 4 commons and 12 seg-
ments, that is capable of displaying time, temperature
and day of the week. The PICDEM-3 provides an addi-
tional RS-232 interface and Windows 3.1 software for
showing the demultiplexed LCD signals on a PC. A sim-
ple serial interface allows the user to construct a hard-
ware demultiplexer for the LCD signals.

12.16 PICDEM-17

The PICDEM-17 is an evaluation board that demon-
strates the capabilities of several Microchip microcon-
trollers, including PIC17C752, PIC17C756,
PIC17C762, and PIC17C766. All necessary hardware
is included to run basic demo programs, which are sup-
plied on a 3.5-inch disk. A programmed sample is
included, and the user may erase it and program it with
the other sample programs using the PRO MATE Il or
PICSTART Plus device programmers and easily debug
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13.1

DC Characteristics:

PIC16C62B/72A-04 (Commercial, Industrial, Extended)

PIC16C62B/72A-20 (Commercial, Industrial, Extended)

Standard Operating Conditions (unless otherwise stated)

Operating temperature  0°C < TA < +70°C for commercial
DC CHARACTERISTICS -40°C < TA < +85°C forindustrial
-40°C < Ta <+125°C for extended
Param | Sym Characteristic Min | Typt | Max | Units Conditions
No.
D001 VDD | Supply Voltage 4.0 - 5.5 V | XT, RC and LP osc mode
DOO1A 4.5 - 5.5 V | HS osc mode
VBOR* - 5.5 V | BOR enabled (Note 7)
D002* |VDR RAM Data Retention - 1.5 - \Y
Voltage (Note 1)
D003 VPOR | VDD Start Voltage to - Vss - V | See section on Power-on Reset for details
ensure internal
Power-on Reset signal
D004* |SvbD |VDD Rise Rate to 0.05 - - V/ms | PWRT enabled (PWRTE bit clear)
DO04A* ensure internal TBD - - PWRT disabled (PWRTE bit set)
Power-on Reset signal See section on Power-on Reset for details
D005 VBOR | Brown-out Reset 3.65 - 4.35 V | BODEN bit set
voltage trip point
D010 IDD Supply Current - 2.7 5 mA | XT, RC osc modes
(Note 2, 5) Fosc = 4 MHz, VDD = 5.5V (Note 4)
D013 - 10 20 mA | HS osc mode
Fosc =20 MHz, VbD = 5.5V
D020 IPD Power-down Current - 105 | 42 pA | VDD = 4.0V, WDT enabled,-40°C to +85°C
(Note 3, 5) - 1.5 16 pA | VDD = 4.0V, WDT disabled, 0°C to +70°C
D021 - 1.5 19 pA | VDD = 4.0V, WDT disabled,-40°C to +85°C
D021B - 25 19 pA | VDD = 4.0V, WDT disabled,-40°C to +125°C
Module Differential
Current (Note 6)
D022* | AlwDT | Watchdog Timer - 6.0 20 pA | WDTE BIT SET, VDD = 4.0V
D022A* | AIBOR | Brown-out Reset - TBD | 200 | pA |BODEN bit set, VDD = 5.0V

* 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.

Note 1:

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

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O pin
loading and switching rate, oscillator type, internal code execution pattern, and temperature also have an
impact on the current consumption.
The test conditions for all IDD measurements in active operation mode are:

OSC1 = external square wave, from rail to rail; all I/O pins tristated, pulled to VDD,
MCLR = VDD; 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 /O pins in hi-impedance state and tied to VDD and Vss.

4: For RC osc mode, current through Rext is not included. The current through the resistor can be estimated by
the formula Ir = VDD/2Rext (mA) with Rext in kOhm.

5: Timer1 oscillator (when enabled) adds approximately 20 pA to the specification. This value is from charac-
terization and is for design guidance only. This is not tested.

6: 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.

7: This is the voltage where the device enters the Brown-out Reset. When BOR is enabled, the device will

perform a brown-out reset when VDD falls below VBOR.
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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
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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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NOTES:
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APPENDIX A: REVISION HISTORY

Version

Date

Revision Description

A

7/98

This is a new data sheet. However, the devices described in this data sheet are the upgrades to
the devices found in the PIC16C6X Data Sheet, DS30234, and the PIC16C7X Data Sheet,

DS30390.

APPENDIX B: CONVERSION

CONSIDERATIONS

Considerations for converting from previous versions of
devices to the ones listed in this data sheet are listed in

Table B-1.

TABLE B-1:

CONVERSION CONSIDERATIONS

Difference

PIC16C62A/72

PIC16C62B/72A

Voltage Range

2.5V -6.0V

2.5V -5.5V

SSP module Basic SSP (2 mode SPI) SSP (4 mode SPI)
CCP module CCP does not reset TMR1 when in special | N/A

event trigger mode.
Timer1 module Writing to TMR1L register can cause over- | N/A

flow in TMR1H register.
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