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PIC16C72 Series

TABLE 2-1 SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)
Value on: | Value on all
Address |Name Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 POR, other resets
BOR @3)
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 | PSO 1111 1111 {1111 1111
82n  |pcL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
83h(  |STATUS IRPA) ‘ RP1(4 ‘ RPO ‘ TO | PD | z | DC | o] 0001 1xxx | 000qg quuu
84h(M  |FSR 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 — Unimplemented — —
89h — Unimplemented — —
8Ah(12) |PCLATH — — — Write Buffer for the upper 5 bits of the PC ---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 — ‘ — ‘ — ‘ — | — | — | POR | BOR |[---- -- qg | ---- -- uu
8Fh — Unimplemented — —
90h — Unimplemented — —
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 — Unimplemented — —
96h — Unimplemented — —
97h — Unimplemented — —
98h — Unimplemented — —
99h — Unimplemented — —
9Ah — Unimplemented — —
9Bh — Unimplemented — —
9Ch — Unimplemented — —
9Dh — Unimplemented — —
9Eh — Unimplemented — —
9Fh ADCON1 — ‘ — ‘ — ‘ — | — | PCFG2 | PCFG1 | PCFGO | ---- -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 the PC<12:8> whose con-
tents are transferred to the upper byte of the program counter.
3: Other (non power-up) resets include external reset through MCLR and Watchdog Timer Reset.
4: The IRP and RP1 bits are reserved on the PIC16C72/CR72. Always maintain these bits clear.
5: SSPSTAT<7:6> are not implemented on the PIC16C72, read as '0'.
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PIC16C72 Series

2223 INTCON REGISTER

Note:
The INTCON Register is a readable and writable regis-

ter which contains various enable and flag bits for the
TMRO register overflow, RB Port change and External
RBO/INT pin interrupts.

Interrupt flag bits get set when an interrupt
condition occurs regardless of the state of
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.

FIGURE 2-5: INTCON REGISTER (ADDRESS 0Bh, 8Bh)

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

R/W-x

| g | Peie | ToE | INTE | RBIE | TOoIF | INTF | RBIF | [R =Readable bit

bit7

bit 7: GIE: Global Interrupt Enable bit
1 = Enables all un-masked interrupts
0 = Disables all interrupts

bit 6:  PEIE: Peripheral Interrupt Enable bit
1 = Enables all un-masked peripheral interrupts
0 = Disables all peripheral interrupts

bit 5:  TOIE: TMRO Overflow Interrupt Enable bit
1 = Enables the TMRO interrupt
0 = Disables the TMRO interrupt

bit 4: INTE: RBO/INT External Interrupt Enable bit
1 = Enables the RBO/INT external interrupt
0 = Disables the RBO/INT external interrupt

bit 3:  RBIE: RB Port Change Interrupt Enable bit
1 = Enables the RB port change interrupt
0 = Disables the RB port change interrupt

bit 2:  TOIF: TMRO Overflow Interrupt Flag bit

0 = TMRO register did not overflow
bit 1:  INTF: RBO/INT External Interrupt Flag bit

0 = The RBO/INT external interrupt did not occur
bit 0:  RBIF: RB Port Change Interrupt Flag bit

0 = None of the RB7:RB4 pins have changed state

1 = TMRO register has overflowed (must be cleared in software)

1 =The RBO/INT external interrupt occurred (must be cleared in software)

1 = At least one of the RB7:RB4 pins changed state (must be cleared in software)

pito |W = Writable bit

U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

© 1998-2013 Microchip Technology Inc. Preliminary

DS39016B-page 11



PIC16C72 Series

2225

This register contains the individual flag bits for the
Peripheral interrupts.

PIR1 REGISTER

interrupt.

Note: Interrupt flag bits get set when an interrupt
condition occurs regardless of the state of
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

FIGURE 2-7: PIR1 REGISTER (ADDRESS 0Ch)

u-0

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

| aoF | — | — [ sspiF | ccpiiF | TMR2IF | TMR1IF | [R

bit7

bit 7:
bit 6:

bit 5-4:
bit 3:

bit 2:

bit 1:

bit 0:

bito  |W
U

-Nn

= Readable bit

= Writable bit

= Unimplemented bit,
read as ‘0’

= Value at POR reset

Unimplemented: Read as '0'

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

Unimplemented: Read as '0'

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

CCP1IF: CCP1 Interrupt Flag bit

Capture Mode

1 = A TMRH1 register capture occurred (must be cleared in software)

0 = No TMRH1 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

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

TMR1IF: TMR1 Overflow Interrupt Flag bit
1 = TMR1 register overflowed (must be cleared in software)
0 = TMRH1 register did not overflow

© 1998-2013 Microchip Technology Inc. Preliminary
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PIC16C72 Series

4.2.1 SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software con-
trol, i.e., it can be changed “on the fly” during program
execution.

4.3 TimerO0 Interrupt

The TMRO interrupt is generated when the TMRO reg-
ister overflows from FFh to 00h. This overflow sets bit
TOIF (INTCON<2>). The interrupt can be masked by
clearing bit TOIE (INTCON<5>). Bit TOIF must be

LA vl E T Ees s JEe) LSS 1 cleared in software by the Timer0 module interrupt ser
geliolr e Ve s T i vice routine beforeyre enabling this interru tp The
PIC® R LG RGN LU, TMRO interrupt cannot awaker? the rocesszr' from
DS3023) must be executed when chang- SLEEP since Fhe timer is shut off durinp SLEEP
ing the prescaler assignment from TimerO 9 '
to the WDT. This sequence must be fol-
lowed even if the WDT is disabled.
FIGURE 4-2: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
CLKOUT (=Fosc/4) Data Bus
A 8
o| M %
RA4/TOCKI . M SYNC
pin Dj u - 2 TMRO reg
X Cycles
TOSE T *
TOCS .
SA Set flag bit TOIF
on Overflow
0 o .
M > 8-bit Prescaler
U
Watchdog 11 X 8
Timer
T 8 - to - TMUX ~«—— PS2:PS0
T PSA
| 0 |
WDT Enable bit
MUX |«—— PSA
WDT
Time-out
Note: TOCS, TOSE, PSA, PS2:PS0 are (OPTION_REG<5:0>).
TABLE 4-1 REGISTERS ASSOCIATED WITH TIMERO
Value on: Value on all
Address Name Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets
BOR
01h,101h TMRO TimerO module’s register XXXX XXXX | uuuu uuuu
0Bh,8Bh, INTCON GIE PEIE TOIE | INTE | RBIE TOIF INTF RBIF | 0000 000x | 0000 000u
10Bh,18Bh
81h,181h OPTION_REG | RBPU | INTEDG | TOCS | TOSE PSA PS2 PS1 PS0O 1111 1111 | 1111 1111
85h TRISA — — PORTA Data Direction Register --11 1111 | --11 1111
Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by Timer0.
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PIC16C72 Series

FIGURE 5-2: TIMER1 BLOCK DIAGRAM

Set flag bit
TMR1IF on
Overflow 0 Synchronized
TMR1 clock input
TMR1H ‘ TMRIL .
1|—
TMR10ON
-------- on/off T1SYNC
' T10SC |
RCO/T10SO/T1CKI E —— @ 1 S
: | Prescaler ynehronize| |
T10SCEN Fosc/4 2, 4, _/_det
CA/T10S gna_lﬁle,; () Internal— 0 } I
RC1/T10SI scillator
Clock 2 SLEEP input

________ T1CKPS1:T1CKPSO
TMR1CS

Note 1: When the TIOSCEN bit is cleared, the inverter and feedback resistor are turned off. This eliminates power drain.

DS39016B-page 28 Preliminary © 1998-2013 Microchip Technology Inc.



PIC16C72 Series

7.0 CAPTURE/COMPARE/PWM Additional information on the CCP module is available

(CCP) MODULE in the PIC® Mid-Range MCU Reference Manual,
DS33023.

The CCP (Capture/Compare/PWM) module contains a

16-bit register which can operate as a 16-bit capture TABLE 7-1 CCP MODE - TIMER

register, as a 16-bit compare register or as a PWM RESOURCE

master/slave Duty Cycle register. Table 7-1 shows the -

timer resources of the CCP module modes. CCP Mode Timer Resource

Capture/Compare/PWM Register1 (CCPR1) is com- Capture Timer1

prised of two 8-bit registers: CCPR1L (low byte) and Compare Timer1

CCPR1H (high byte). The CCP1CON register controls PWM Timer2

the operation of CCP1. All are readable and writable.

FIGURE 7-1: CCP1CON REGISTER (ADDRESS 17h)

U0 U0 RW-0 RW-0 RW-O RW-0 RMW-0 RMW-0
| — | — Jccpix|ccp1y|ccpiM3| ccPiM2 | cCPiM1 | CCPIMO| |R = Readable bit

bit7 bito | W =Writable bit
U = Unimplemented bit, read
as ‘0’

- n =Value at POR reset

bit 7-6: Unimplemented: Read as '0'

bit 5-4: CCP1X:CCP1Y: PWM Least Significant bits
Capture Mode: Unused
Compare Mode: Unused
PWM Mode: These bits are the two LSbs of the PWM duty cycle. The eight MSbs are found in CCPR1L.

bit 3-0: CCP1M3:CCP1MO0: CCP1 Mode Select bits
0000 = Capture/Compare/PWM off (resets CCP1 module)
0100 = Capture mode, every falling edge
0101 = Capture mode, every rising edge
0110 = Capture mode, every 4th rising edge
0111 = Capture mode, every 16th rising edge
1000 = Compare mode, set output on match (CCP1IF bit is set)
1001 = Compare mode, clear output on match (CCP1IF bit is set)
1010 = Compare mode, generate software interrupt on match (CCP1IF bit is set, CCP1 pin is unaffected)
1011 = Compare mode, trigger special event (CCP1IF bit is set; CCP1 resets TMR1 and starts an A/D
conversion (if A/D module is enabled))
11xx = PWM mode

© 1998-2013 Microchip Technology Inc. Preliminary DS39016B-page 33



PIC16C72 Series

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)

The SSP module in 12C mode works the same in all
PIC16C72 series devices that have an SSP module.
However the SSP Module in SPI mode has differences
between the PIC16C72 and the PIC16CR72 device.

The register definitions and operational description of
SPI mode has been split into two sections because of
the differences between the PIC16C72 and the
PIC16CR72 device. The default reset values of both
the SPI modules is the same regardless of the device:

8.2 SPIMode for PIC16CT72........cooveeeeereeren. 40
8.3 SPI Mode for PIC16CR72 ........uvvvevreeeeeeeeeeenen. 43
8.4 SSP I2C OPEration .......ocoeeveeeeeeeereerreereresnens 47

For an I2C Overview, refer to the PIC® Mid-Range MCU
Reference Manual (DS33023). Also, refer to Applica-
tion Note AN578, “Use of the SSP Module in the 12C
Multi-Master Environment.”

© 1998-2013 Microchip Technology Inc. Preliminary
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PIC16C72 Series

8.4.1.3 TRANSMISSION

When the R/W bit of the incoming address byte is set
and an address match occurs, the R/W bit of the
SSPSTAT register is set. The received address is
loaded into the SSPBUF register. The ACK pulse will
be sent on the ninth bit, and pin RC3/SCK/SCL is held
low. The transmit data must be loaded into the SSP-
BUF register, which also loads the SSPSR register.
Then pin RC3/SCK/SCL should be enabled by setting
bit CKP (SSPCON<4>). The master must monitor the
SCL pin prior to asserting another clock pulse. The
slave devices may be holding off the master by stretch-
ing the clock. The eight data bits are shifted out on the
falling edge of the SCL input. This ensures that the SDA
signal is valid during the SCL high time (Figure 8-9).

FIGURE 8-9:

An SSP interrupt is generated for each data transfer
byte. Flag bit SSPIF must be cleared in software, and
the SSPSTAT register is used to determine the status
of the byte. Flag bit SSPIF is set on the falling edge of
the ninth clock pulse.

As a slave-transmitter, the ACK pulse from the master-
receiver is latched on the rising edge of the ninth SCL
input pulse. If the SDA line was high (not ACK), then the
data transfer is complete. When the ACK is latched by
the slave, the slave logic is reset (resets SSPSTAT reg-
ister) and the slave then monitors for another occur-
rence of the START bit. If the SDA line was low (ACK),
the transmit data must be loaded into the SSPBUF reg-
ister, which also loads the SSPSR register. Then pin
RC3/SCK/SCL should be enabled by setting bit CKP.

12C WAVEFORMS FOR TRANSMISSION (7-BIT ADDRESS)

Receiving Address RW = 1

Transmitting Data ACK

57)(D6)(05 )(B4)( D3 X 02 ) 01 00)

SDA /A7 X A6 X A5 X A4X A3 X A2 X A1 )

SCL

. Data in
. wi
sampled responds t

SSPIF (PIR1<3>)

BF (SSPSTAT<0>)

SCL held low
OUSSPIF

cleared in software

CKP (SSPCON<4>)

=

@

(@)

T
L=

I

lrFrom SSP interrupt
SSPBUF is written in software [ service rputine

?— Set bit after writing to SSPBUF
(the SSPBUF must be written-to
before the CKP bit can be set)
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NOTES:
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PIC16C72 Series

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. See Electrical Specifications for details. 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 startup con-
ditions.

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

VDD

D R
R1 -
MCLR

C PIC16CXXX

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 72 ms nominal
time-out on power-up only, 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 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal oscil-
lator 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.

10.7 Brown-Out Reset (BOR)

A configuration bit, BODEN, can disable (if clear/pro-
grammed) or enable (if set) the Brown-out Reset cir-
cuitry. If VDD falls below 4.0V (3.8V - 4.2V range) for
greater than parameter #35, the brown-out situation will
reset the chip. A reset may not occur if VDD falls below
4.0V for less than parameter #35. The chip will remain
in Brown-out 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 initialized. Once VDD rises above BVDD,
the Power-up Timer will execute a 72 ms time delay.
The Power-up Timer should always be enabled when
Brown-out Reset is enabled.

© 1998-2013 Microchip Technology Inc.
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TABLE 10-6 INITIALIZATION CONDITIONS FOR ALL REGISTERS

Register Power-on Reset, MCLR Resets Wake-up via WDT or Inter-

Brown-out Reset WDT Reset rupt

w XXXX XXXX uuuu uuuu uuuu uuuu
INDF N/A N/A N/A
TMRO XXXX KXXX uuuu uuuu uuuu uuuu
PCL 0000h 0000h pc + 12
STATUS 0001 1xxx 000g quuu(s) uuug quuu(s)
FSR XXXX XXXX uuuu uuuu uuuu uuuu
PORTA --0x 0000 --0u 0000 --uu uuuu
PORTB XXXX XXXX uuuu uuuu uuuu uuuu
PORTC XXXX KXXX uuuu uuuu uuuu uuuu
PCLATH ---0 0000 ---0 0000 ---u uuuu
INTCON 0000 000x 0000 000u uuuu uuuul?
PIR1 -0-- 0000 -0-- 0000 ~u-- uuuu(®
TMR1L XXXX KXXX uuuu uuuu uuuu uuuu
TMR1H XXXX XXXX uuuu uuuu uuuu uuuu
T1CON --00 0000 --uu uuuu --uu uuuu
TMR2 0000 0000 0000 0000 uuuu uuuu
T2CON -000 0000 -000 0000 -uuu uuuu
SSPBUF XXKX XXXX uuuu uuuu uuuu uuuu
SSPCON 0000 0000 0000 0000 uuuu uuuu
CCPRI1L XXKX XXXX uuuu uuuu uuuu uuuu
CCPR1H XXXX KXXX uuuu uuuu uuuu uuuu
CCP1CON --00 0000 --00 0000 --uu uuuu
ADRES XXXX KXXX uuuu uuuu uuuu uuuu
ADCONO 0000 00-0 0000 00-0 uuuu uu-u
OPTION 1111 1111 1111 1111 uuuu uuuu
TRISA --11 1111 --11 1111 --uu uuuu
TRISB 1111 1111 1111 1111 uuuu uuuu
TRISC 1111 1111 1111 1111 uuuu uuuu
PIE1 -0-- 0000 -0-- 0000 -u-- uuuu
PCON | - -- ou | =ee- - awaw | mmee - uu
PR2 1111 1111 1111 1111 1111 1111
SSPADD 0000 0000 0000 0000 uuuu uuuu
SSPSTAT --00 0000 --00 0000 --uu uuuu
ADCON?1 ---- -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, PIR1 and/or PIR2 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).

3: See Table 10-5 for reset value for specific condition.

© 1998-2013 Microchip Technology Inc.
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10.11 Context Saving During Interrupts The example:

During an interrupt, only the return PC value is saved a) Stores the W register. ] .

on the stack. Typically, users may wish to save key reg- b) Stores the STATUS register in bank 0.

isters during an interrupt, i.e., W register and STATUS c) Executes the ISR code.

register. This will have to be implemented in software. d) Restores the STATUS register (and bank select
Example 10-1 stores and restores the W and STATUS bit).

registers. The register, W_TEMP, must be defined in e) Restores the W register.

each bank and must be defined at the same offset from
the bank base address (i.e., if W_TEMP is defined at
0x20 in bank 0, it must also be defined at 0xAOQ in bank

1).

EXAMPLE 10-1: SAVING STATUS, W, AND PCLATH REGISTERS IN RAM

MOVWF
SWAPF
CLRF

MOVWF

W_TEMP jCopy W to W _TEMP register, could be bank one or zero
STATUS,W ;Swap status to be saved into W

STATUS ;bank 0, regardless of current bank, Clears IRP,RP1,RPO
STATUS_TEMP ;Save status to bank zero STATUS_TEMP register

: Interrupt Service Routine (ISR) - user defined

SWAPF

MOVWF
SWAPF
SWAPF

STATUS TEMP,W ;Swap STATUS TEMP register into W
; (sets bank to original state)

STATUS ;Move W into STATUS register

W_TEMP,F ;Swap W_TEMP

W_TEMP,W jSwap W _TEMP into W

© 1998-2013 Microchip Technology Inc. Preliminary DS39016B-page 69
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10.12 Watchdog Timer (WDT)

The Watchdog Timer is as a free running on-chip RC
oscillator which does not require any external compo-
nents. This RC oscillator is separate from the RC oscil-
lator of the OSC1/CLKIN pin. That means that the WDT

WDT time-out period values may be found in the Elec-
trical Specifications section under parameter #31. Val-
ues for the WDT prescaler (actually a postscaler, but
shared with the TimerO prescaler) may be assigned
using the OPTION_REG register.

will run, even if the clock on the OSC1/CLKIN and Note:  The CLRWDT and SLEEP instructions clear
OSC2/CLKOUT pins of the device has been stopped, the WDT and the postscaler, if assigned to
for example, by execution of a SLEEP instruction. the WDtT anddpr‘?"e”;'éfsr%rf‘r “m";%?tP”t and
enerating a device condition.

During normal operation, a WDT time-out generates a 2 g
device RESET (Watchdog Timer Reset). If the device is
o abses o devceso [ Noter When & crmme sicton s exeted
dog Timer Wake-up). The TO bit in the STATUS register ?hned ;?:S(F:;?ngéirnlf ﬁﬁsggngg;?e;hebl\ﬁlﬁ;g
will be cleared upon a Watchdog Timer time-out. prescaler assignment is not changed.
The WDT can be permanently disabled by clearing
configuration bit WDTE (Section 10.1).
FIGURE 10-12: WATCHDOG TIMER BLOCK DIAGRAM

From TMRO Clock Source

(Figure 4-2)

[ o
| ™ > Postscaler
WDT Timer v
X i 8
% f 8-to-1MUX |=#— PS2:PSO
WDT PSA
Enable Bit
¢——m To TMRO (Figure 4-2)

Note: PSA and PS2:PS0 are bits in the OPTION register.

0* | A
MUX

Y

WDT
Time-out

-.— PSA

FIGURE 10-13: SUMMARY OF WATCHDOG TIMER REGISTERS

Address |Name Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit2 | Bit1 Bit 0
2007h Config. bits (1) | BopEN™ | CP1 | CPO | pwRTE™M | WDTE | FOSC1 | FOSCO
81h,181h |OPTION RBPU | INTEDG | TOCS | TOSE PSA PS2 PS1 PSO

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

Note 1: See Figure 10-1 for operation of these bits.
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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, 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).

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.

SSP (Start/Stop) bit detect interrupt.

SSP transmit or receive in slave mode (SPI/I2C).
CCP capture mode interrupt.

A/D conversion (when A/D clock source is RC).

Special event trigger (Timer1 in asynchronous
mode using an external clock).

o gk~ wbh
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13.4 Timing Parameter Symbology

The timing parameter symbols have been created fol-
lowing one of the following formats:

1. TppS2ppS 3. Tce:sT (12C specifications only)
2. TppS 4. Ts (I°C specifications only)
T

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

pp

cc CCPA1 osc OSCH1

ck CLKOUT rd RD

cs CS rw RD or WR

di SDI sC SCK

do SDO ss Ss

dt Data in t0 TOCKI

io I/0 port t1 T1CKI

mc MCLR wr WR

Uppercase letters and their meanings:

S

F Fall P Period

H High R Rise

| Invalid (Hi-impedance) \Y Valid

L Low Zz Hi-impedance
I2C only

AA output access High High

BUF Bus free Low Low

Tce:sT (I°C specifications only)

CcC

HD Hold SuU Setup

ST

DAT DATA input hold STO STOP condition
STA START condition

FIGURE 13-1: LOAD CONDITIONS

Load condition 1

VDD/2

RL

: —_—CL
Pin T
Vss
RL = 464Q
CL = 50pF for all pins except OSC2

15 pF  for OSC2 output

Load condition 2

CL

Vss
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15.0 DC AND AC CHARACTERISTICS GRAPHS AND TABLES - PIC16CR72

NO GRAPHS OR TABLES AVAILABLE AT THIS TIME
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16.2 28-Lead Ceramic Side Brazed Dual In-Line with Window (300 mil)(JW)

Note:  For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging

[t — £ —

— -

=
N
o

- N

=}

[~at—
p ettt e P S g

(
* A B A R R I BT R R R LT

1 Jay

~
‘:esﬁllc AH ‘AH\:? 4 0 pLLF

Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
PCB Row Spacing 0.300 7.62

Number of Pins n 28 28

Pitch p 0.098 0.100 0.102 2.49 2.54 2.59
Lower Lead Width B 0.016 0.019 0.021 0.41 0.47 0.53
Upper Lead Width B1 0.050 0.058 0.065 1.27 1.46 1.65
Shoulder Radius R 0.010 0.013 0.015 0.25 0.32 0.38
Lead Thickness c 0.008 0.010 0.012 0.20 0.25 0.30
Top to Seating Plane A 0.170 0.183 0.195 4.32 4.64 4.95
Top of Lead to Seating Plane A1 0.107 0.125 0.143 2.72 3.18 3.63
Base to Seating Plane A2 0.015 0.023 0.030 0.00 0.57 0.76
Tip to Seating Plane L 0.135 0.140 0.145 3.43 3.56 3.68
Package Length D 1.430 1.458 1.485 36.32 37.02 37.72
Package Width E 0.285 0.290 0.295 7.24 7.37 7.49
Radius to Radius Width E1 0.255 0.270 0.285 6.48 6.86 7.24
Overall Row Spacing eB 0.345 0.385 0.425 8.76 9.78 10.80
Window Width Wi1 0.130 0.140 0.150 0.13 0.14 0.15
Window Length W2 0.290 0.300 0.310 0.29 0.3 0.31

* Controlling Parameter.
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