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PIC16C717/770/771

FIGURE 2-3: REGISTER FILE MAP

File File File Eile
Address Address Address Address
Indirect addr.”) | 00h | Indirect addr.?| g8on | Indirect addr.()| 100h Indirect addr.”) | 180h
TMRO 0lh | OPTION_REG| 81h TMRO 101h OPTION_REG| 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
07h 87h 107h 187h
08h 88h 108h 188h
0%h 89h 109h 189h
PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 8Ch PMDATL 10Ch PMCON1 | 18Ch
PIR2 0Dh PIE2 8Dh PMADRL 10Dh 18Dh
TMR1L OEh PCON 8Eh PMDATH 10Eh 18Eh
TMR1H OFh 8Fh PMADRH 10Fh 18Fh
T1CON 10h 90h 110h 190h
TMR2 11h SSPCON2 | 91h 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF 13h SSPADD 93h 113h 193h
SSPCON 14h SSPSTAT | 94h 114h 194h
CCPR1L 15h WPUB 95h 115h 195h
CCPR1H 16h IOCB 96h 116h 196h
CCP1CON 17h P1DEL 97h 117h 197h
18h 98h 118h 198h
19h 99h 119h 199h
1Ah 9Ah 11Ah 19Ah
1Bh REFCON 9Bh 11Bh 19Bh
1Ch LVDCON 9Ch 11Ch 19Ch
1Dh ANSEL 9Dh 11Dh 19Dh
ADRESH 1Eh ADRESL 9Eh 11Eh 19Eh
ADCONO | 1Fh ADCON1 | 9Fh 11Fh 19Fh
20h AOh 120h 1A0h
F()E‘eneral General
General R:[:]F;gtseer E:rgﬁgt?r
Eurpose 80 Bytes 80 Byt
egister yes
96 Bytes EFh 16Fh 1EFh
accesses | FoN accesses 170h accesses | 1FOh
70h-7Fh 70h - 7Fh 70h - 7Fh
7Fh FFh 17Fh 1FFh
Bank O Bank 1 Bank 2 Bank 3

D Unimplemented data memory locations, read as '0'.
*  Not a physical register.
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2224 PIE1 REGISTER

This register contains the individual enable bits for the
peripheral interrupts.

REGISTER 2-4:

bit 7
bit 6

bit 5-4
bit 3

bit 2

bit 1

bit 0

Note: Bit PEIE (INTCON<6>) must be set to
enable any peripheral interrupt.

PERIPHERAL INTERRUPT ENABLE REGISTER 1 (PIE1: 8Ch)

uU-0 R/W-0 uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
= ADIE = = SSPIE | cCP1E | TMR2IE | TMRLEE

bit 7 bit 0

Unimplemented: Read as '0’

ADIE: A/D Converter Interrupt Enable bit

1 = Enables the A/D interrupt

0 = Disables the A/D interrupt

Unimplemented: Read as '0’

SSPIE: Synchronous Serial Port Interrupt Enable bit

1 = Enables the SSP interrupt

0 = Disables the SSP interrupt

CCPL1IE: CCP1 Interrupt Enable bit

1 = Enables the CCP1 interrupt

0 = Disables the CCP1 interrupt

TMR2IE: TMR2 to PR2 Match Interrupt Enable bit

1 = Enables the TMR2 to PR2 match interrupt

0 = Disables the TMR2 to PR2 match interrupt

TMR1IE: TMR1 Overflow Interrupt Enable bit

1 = Enables the TMR1 overflow interrupt

0 = Disables the TMR1 overflow interrupt

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

- n = Value at POR "1’ = Bit is set '0’ = Bit is cleared X = Bit is unknown

© 1999-2013 Microchip Technology Inc.
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FIGURE 3-8: BLOCK DIAGRAM OF RB2/SCK/SCL, RB3/CCP1/P1A, RB4/SDI/SDA,

RB5/SDO/P1B
WPUB Reg
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I sl S P
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7.0 TIMER2 MODULE

The Timer2 module timer has the following features:

 8-bit timer (TMR2 register)

 8-bit period register (PR2)

* Readable and writable (Both registers)

» Software programmable prescaler (1:1, 1:4, 1:16)

» Software programmable postscaler (1:1 to 1:16)

* Interrupt on TMR2 match of PR2

* SSP module optional use of TMR2 output to gen-
erate clock shift

Timer2 has a control register, shown in Register 7-1.
Timer2 can be shut off by clearing control bit TMR2ON
(T2CON<2>) to minimize power consumption.

Figure 7-1 is a simplified block diagram of the Timer2
module.

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

7.1 Timer2 Operation

Timer2 can be used as the PWM time-base for PWM
mode of the ECCP module.

The TMR2 register is readable and writable, and is
cleared on any device RESET.

The input clock (Fosc/4) has a prescale option of 1:1,
1:4 or 1:16, selected by control bits T2CKPS<1:0>
(T2CON<1:0>).

The match output of TMR2 goes through a 4-bit
postscaler (which gives a 1:1 to 1:16 scaling inclusive)
to generate a TMR2 interrupt (latched in flag bit
TMR2IF, (PIR1<1>)).

The prescaler and postscaler counters are cleared
when any of the following occurs:

* a write to the TMR2 register

» a write to the T2CON register

« any device RESET (Power-on Reset, MCLR
Reset, Watchdog Timer Reset, or Brown-out
Reset)

TMR2 is not cleared when T2CON is written.

REGISTER 7-1:  TIMER2 CONTROL REGISTER (T2CON1: 12h)
U-0 RW-0  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0
— | TOUTPS3| TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPSO
bit 7 bit 0
bit 7 Unimplemented: Read as '0’
bit 6-3 TOUTPS<3:0>: Timer2 Output Postscale Select bits

0000 = 1:1 Postscale
0001 = 1:2 Postscale

1111 = 1:16 Postscale
bit 2 TMR2ON: Timer2 On bit

1 =Timer2 is on
0 = Timer2 is off

bit 1-0 T2CKPS<1:0>: Timer2 Clock Prescale Select bits

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

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

W = Writable bit
"1’ = Bit is set

U = Unimplemented bit, read as ‘0’

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

© 1999-2013 Microchip Technology Inc.
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9.14 MASTER MODE

The master can initiate the data transfer at any time
because it controls the SCK. The master determines
when the slave (Processor 2, Figure 9-2) is to broad-
cast data by the software protocol.

In Master mode, the data is transmitted/received as
soon as the SSPBUF register is written to. If the SPI
module is only going to receive, the SDO output could
be disabled (programmed as an input). The SSPSR
register will continue to shift in the signal present on the
SDI pin at the programmed clock rate. As each byte is
received, it will be loaded into the SSPBUF register as
if a normal received byte (interrupts and status bits
appropriately set). This could be useful in receiver
applications as a “line activity monitor”.

The clock polarity is selected by appropriately program-
ming bit CKP (SSPCON<4>). This then would give
waveforms for SPI communication as shown in

FIGURE 9-3:

Figure 9-3, Figure 9-5 and Figure 9-6, where the MSb
is transmitted first. In Master mode, the SPI clock rate
(bit rate) is user programmable to be one of the follow-
ing:

» Fosc/4 (or Tcy)

* Fosc/16 (or 4 « Tcy)

» Fosc/64 (or 16 « Tcy)

» Timer2 output/2

This allows a maximum bit clock frequency (at 20 MHz)
of 8.25 MHz.

Figure 9-3 shows the waveforms for Master mode.
When CKE = 1, the SDO data is valid before there is a
clock edge on SCK. The change of the input sample is
shown based on the state of the SMP bit. The time
when the SSPBUF is loaded with the received data is
shown.

SPI MODE WAVEFORM (MASTER MODE)
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9.1.5 SLAVE MODE

In Slave mode, the data is transmitted and received as
the external clock pulses appear on SCK. When the
last bit is latched the interrupt flag bit SSPIF (PIR1<3>)
is set.

While in Slave mode, the external clock is supplied by
the external clock source on the SCK pin. This external
clock must meet the minimum high and low times as
specified in the electrical specifications.

While in SLEEP mode, the slave can transmit/receive
data. When a byte is received, the device will wake-up
from SLEEP.

9.1.6 SLAVE SELECT
SYNCHRONIZATION

The SS pin allows a Synchronous Slave mode. The
SPI must be in Slave mode with SS pin control
enabled (SSPCON<3:0> = 0100). The pin must not
be driven low for the SS pin to function as an input.
TRISB<1> must be set. When the SS pin is low,
transmission and reception are enabled and the

FIGURE 9-4:

SDO pin is driven. When the SS pin goes high, the
SDO pin is no longer driven, even if in the middle of
a transmitted byte, and becomes a floating output.
External pull-up/ pull-down resistors may be desir-
able, depending on the application.

Note 1: When the SPI module is in Slave mode
with SS pin control enabled, (SSP-
CON<3:0> = 0100) the SPI module will
RESET if the SS pin is set to VDD.

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

When the SPI module RESETS, the bit counter is
forced to 0. This can be done by either forcing the SS
pin to a high level or clearing the SSPEN bit.

To emulate two-wire communication, the SDO pin can
be connected to the SDI pin. When the SPI needs to
operate as a receiver, the SDO pin can be configured
as an input. This disables transmissions from the SDO.
The SDI can always be left as an input (SDI function)
since it cannot create a bus conflict.

SLAVE SYNCHRONIZATION WAVEFORM
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9.2  MSSP I°C Operation

The MSSP module in 1°C mode fully implements all
master and slave functions (including general call sup-
port) and provides interrupts on START and STOP bits
in hardware to determine when the bus is free (multi-
master function). The MSSP module implements the
Standard mode specifications, as well as 7-bit and 10-
bit addressing.

Two pins are used to transfer data. They are the SCL
pin (clock) and the SDA pin (data). The MSSP module
functions are enabled by setting SSP Enable bit
SSPEN (SSPCON<5>). The SCL and SDA pins are
"glitch" filtered when operating as inputs. This filter
functions in both the 100 kHz and 400 kHz modes.
When these pins operate as outputs in the 100 kHz
mode, there is a slew rate control of the pin that is inde-
pendent of device frequency.

Before selecting any 12C mode, the SCL and SDA pins
must be programmed as inputs by setting the appropri-
ate TRIS bits. This allows the MSSP module to configure
and drive the 1/O pins as required by the 1°C protocol.

The MSSP module has six registers for 1°C operation.
They are listed below.

» SSP Control Register (SSPCON)

* SSP Control Register2 (SSPCON2)

* SSP STATUS Register (SSPSTAT)

» Serial Receive/Transmit Buffer (SSPBUF)

« SSP Shift Register (SSPSR) - Not directly accessible
* SSP Address Register (SSPADD)

The SSPCON register allows for control of the 12C
operation. Four mode selection bits (SSPCON<3:0>)
configure the MSSP as any one of the following 12C
modes:

« 12C Slave mode (7-bit address)
« 12C Slave mode (10-bit address)

« 12C Master mode
SCL Freq = Fosc / [4  (SSPADD + 1)]

+ I12C Slave mode with START and STOP interrupts
(7-bit address)

+ I12C Slave mode with START and STOP interrupts
(10-bit address)

» Firmware Controlled Master mode

The SSPSTAT register gives the status of the data
transfer. This information includes detection of a
START (S) or STOP (P) bit. It specifies whether the
received byte was data or address, if the next byte is
the completion of 10-bit address, and if this will be a
read or write data transfer.

SSPBUF is the register to which the transfer data is
written, and from which the transfer data is read. The
SSPSR register shifts the data in or out of the device.
In receive operations, the SSPBUF and SSPSR create
a doubled, buffered receiver. This allows reception of
the next byte to begin before reading the last byte of
received data. When the complete byte is received, it is

transferred from the SSPSR register to the SSPBUF
register and flag bit SSPIF is set. If another complete
byte is received before the SSPBUF register is read a
receiver overflow occurs, in which case, the SSPOV bit
(SSPCON<6>) is set and the byte in the SSPSR is lost.

FIGURE 9-7:  I°C SLAVE MODE BLOCK
DIAGRAM
< Data Bus
Read *@% Write
RBélgLCK/ ‘ SSPBUF reg

NS
X |2 Shift
Clock
X <]-—\ SSPSR reg
RB4/SDI/ MSb LSb
SDA _I>

‘ Match detect |—> Addr Match

i

| ssPaDDrey |

START and Set, RESET

STOP bit detect [ S, P bits
(SSPSTAT reg)

9.2.1 UPWARD COMPATIBILITY WITH
SSP MODULE

The MSSP module includes three SSP modes of oper-
ation to maintain upward compatibility with the SSP
module. These modes are:

« Firmware controlled Master mode (slave idle)

 7-bit Slave mode with START and STOP
condition interrupts.

 10-bit Slave mode with START and STOP
condition interrupts.

The firmware controlled Master mode enables the
START and STOP condition interrupts but all other 12c
functions are generated through firmware including:

» Generating the START and STOP conditions
« Generating the SCL clock

» Supplying the SDA bits in the proper time and
phase relationship to the SCL signal.

In firmware controlled Master mode, the SCL and SDA
lines are manipulated by clearing and setting the corre-
sponding TRIS bits. The output level is always low irre-
spective of the value(s) in the PORT register. A ‘1’ is
output by setting the TRIS bit and a ‘0’ is output by
clearing the TRIS bit

The 7-bit and 10-bit Slave modes with START and
STOP condition interrupts operate identically to the
MSSP Slave modes except that START and STOP
conditions generate SSPIF interrupts.

DS41120C-page 76
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9.2.24 SLAVE TRANSMISSION

When the R/W bit of the incoming address byte is set
and an address match occurs, the R/W bit of the SSP-
STAT register is set. The received address is loaded
into the SSPBUF register on the falling edge of the
eighth SCL pulse. The ACK pulse will be sent on the
ninth bit, and the SCL pin is held low. The slave module
automatically stretches the clock by holding the SCL
line low so that the master will be unable to assert
another clock pulse until the slave is finished preparing
the transmit data. The transmit data must be loaded
into the SSPBUF register, which also loads the SSPSR
register. The CKP bit (SSPCON<4>) must then be set
to release the SCL pin from the forced low condition.
The eight data bits are shifted out on the falling edges
of the SCL input. This ensures that the SDA signal is
valid during the SCL high time (Figure 9-10).

The ACK or NACK signal from the master-receiver is
latched on the rising edge of the ninth SCL input pulse.
The master-receiver terminates slave transmission by

FIGURE 9-10:

sending a NACK. If the SDA line is high (NACK), then
the data transfer is complete. When the NACK is
latched by the slave, the slave logic is RESET which
also resets the R/W bit to '0". The slave module then
monitors for another occurrence of the START bit. The
slave firmware knows not to load another byte into the
SSPBUF register by sensing that the buffer is empty
(BF = 0) and the R/W bit has gone low. If the SDA line
is low (ACK), the R/W bit remains high indicating that
the next transmit data must be loaded into the SSPBUF
register.

An MSSP interrupt (SSPIF flag) is generated for each
data transfer byte on the falling edge of the ninth clock
pulse. The SSPIF flag bit must be cleared in software.
The SSPSTAT register is used to determine the status
of the byte transfer.

For more information about the 12C Slave mode, refer
to Application Note AN734, “Using the PIC® SSP for
Slave 12C™ Communication”.

I2C SLAVE MODE WAVEFORMS FOR TRANSMISSION (7-BIT ADDRESS)

RW =1

Receiving Address

» RIW <0
Transmitting Data NACK - -

D7) D8) D5 ) DaX 03X 02X BT XDoYF \_

SCL

, Data in

+ sampled
SSPIF
BF (SSPSTAT<0>)

until SSPBUF

SCL held low . .
Master terminates transmission

by responding with NACK !

is written

CKP (SSPCON<4>)

Set bit after writing to SSPBUF__ %
(the SSPBUF must be written-to

L cleared in software From SSP interrupt
SSPBUF is written in software }service routine

before the CKP bit can be set)
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9.24 SLEEP OPERATION

While in SLEEP mode, the 12C slave module can
receive addresses or data. When an address match or
complete byte transfer occurs, it wakes the processor
from SLEEP (if the SSP interrupt bit is enabled).

9.2.5 EFFECTS OF A RESET

A RESET disables the MSSP module and terminates
the current transfer.

9.2.6 MASTER MODE

Master mode operation supports interrupt generation
on the detection of the START and STOP conditions.
The STOP (P) and START (S) bits are cleared from a
RESET or when the MSSP module is disabled. Control
of the 12C bus may be taken when the P bit is set or the
bus is idle with both the S and P bits clear.

In Master mode, the SCL and SDA lines are manipu-
lated by the MSSP hardware.

The following events will cause SSP Interrupt Flag bit
(SSPIF) to be set (SSP Interrupt, if enabled):

e START condition

e STOP condition

« Data transfer byte transmitted/received

» Acknowledge transmit

* Repeated START

FIGURE 9-13: MSSP BLOCK DIAGRAM (I2C MASTER MODE)
< Internal SSPM<3:0>,
Data Bus SSPADD<6:0>
Read Write 4‘7
| sseUF Baud
Rate
Generator
SDA Shift 5
e o [>. SDAIn Clock 8
= q SSPSR PN
L MSb LSb 3|5
P 7] 3|3
. g B =
- c _ _ e
D START bit, STOP blt,4<:'|_‘ = 21
2 Acknowledge G £l
§ Generate é & |o
SCL ; e 5|8
S ° g=
= °
| e
[ ™~
1 START bit detect,
B STOP bit detect
SCL in Write collision detect—— Set/RESET, S, P, WCOL (SSPSTAT)
Clock Arbitration Set SSPIF, BCLIF
Bus Collision State counter for RESET ACKSTAT, PEN (SSPCON2)
end of XMIT/RCV
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9.2.16 CLOCK ARBITRATION

Clock arbitration occurs when the master, during any
receive, transmit or repeated START/STOP condition,
de-asserts the SCL pin (SCL allowed to float high).
When the SCL pin is allowed to float high, the baud rate

SCL pin is actually sampled high. When the SCL pin is
sampled high, the baud rate generator is reloaded with
the contents of SSPADD<6:0> and begins counting.
This ensures that the SCL high time will always be at
least one BRG rollover count in the event that the clock
is held low by an external device (Figure 9-22).

generator (BRG) is suspended from counting until the

FIGURE 9-22: CLOCK ARBITRATION TIMING IN MASTER TRANSMIT MODE

BRG overflow,
Release SCL,
If SCL = 1 Load BRG with

|

SSPADD<6:0>, and start count BRG overflow occurs,
to measure high time interval Release SCL, Slave device holds SCL low.

SCL = 1 BRG starts counting
l clock high interval.

scL Z Z
: . SCL line sampled once every machine cycle (Tosc e 4).
X X Hold off BRG until SCL is sampled high.

SDA ' ' >< ><

‘<—TBRG 4"4—TBRG —P‘ ‘<—TBRG —>‘

© 1999-2013 Microchip Technology Inc.

Advance Information DS41120C-page 93



PIC16C717/770/771

9.2.17.2 BUS COLLISION DURING A REPEATED

START CONDITION

During a Repeated START condition, a bus collision
occurs if:

a) A low level is sampled on SDA when SCL goes
from low level to high level.

b) SCL goes low before SDA is asserted low, indi-
cating that another master is attempting to trans-
mit a data '1".

When the master module de-asserts SDA and the pin
is allowed to float high, the BRG is loaded with
SSPADD<6:0>, and counts down to ‘0’. The SCL pin is
then de-asserted, and when sampled high, the SDA pin
is sampled. If SDA is low, a bus collision has occurred
(i.e., another master is attempting to transmit a data

'0"). If however SDA is sampled high, then the BRG is
reloaded and begins counting. If SDA goes from high to
low before the BRG times out, no bus collision occurs,
because no two masters can assert SDA at exactly the
same time.

If, however, SCL goes from high to low before the BRG
times out and SDA has not already been asserted, then
a bus collision occurs. In this case, another master is
attempting to transmit a data "1’ during the Repeated
START condition.

If at the end of the BRG time-out both SCL and SDA are
still high, the SDA pin is driven low, the BRG is
reloaded, and begins counting. At the end of the count,
regardless of the status of the SCL pin, the SCL pin is
driven low and the Repeated START condition is com-
plete (Figure 9-27).

FIGURE 9-27: BUS COLLISION DURING A REPEATED START CONDITION (CASE 1)
SDA
SCL
Sample SDA when SCL goes high.
If SDA = 0, set BCLIF and release SDA and SCL
RSEN ‘
BCLIF
Cleared in software
s 0 o
sspF O o
FIGURE 9-28: BUS COLLISION DURING REPEATED START CONDITION (CASE 2)
i TBRG | TBRG |
SDA 7 e e e e e o
scL / ‘
SCL goes low before SDA,
BCLIF Set BCLIF. Release SDA and SCL |
Interrupt cleared
in software
RSEN |
S 0 0
SSPIF o o
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12.2 Oscillator Configurations

12.2.1 OSCILLATOR TYPES

The PIC16C717/770/771 can be operated in eight dif-
ferent Oscillator modes. The user can program three
configuration bits (FOSC<2:0>) to select one of these
eight modes:

e LP Low Power Crystal

e XT Crystal/Resonator

e HS High Speed Crystal/Resonator

* ER External Resistor (with and without
CLKOUT)

* INTRC Internal 4 MHz (with and without
CLKOUT)

« EC External Clock

12.2.2 LP, XT AND HS MODES

In LP, XT or HS modes, a crystal or ceramic resonator
is connected to the OSC1/CLKIN and OSC2/CLKOUT
pins to establish oscillation (Figure 12-1). The
PIC16C717/770/771 oscillator design requires the use
of a parallel cut crystal. Use of a series cut crystal may
give a frequency out of the crystal manufacturers spec-
ifications.
FIGURE 12-1: CRYSTAL/CERAMIC
RESONATOROPERATION
(HS, XT OR LP

OSC CONFIGURATION)

Cll(l) osc1 %
I l To

- internal
<! logic
SIRFG)

SLEEP

I XTAL
= 0sc2

RS(2)
c2(1) PIC16C717/770/771

See Table 12-1 and Table 12-2 for recom-

mended values of C1 and C2.

2. Aseries resistor (RS) may be required for
AT strip cut crystals.

3: RF varies with the Crystal mode chosen.

Notel:

TABLE 12-1: CERAMIC RESONATORS
Ranges Tested:
Mode Freq 0OsC1 0osc2
XT 455 kHz 68 - 100 pF 68 - 100 pF
2.0 MHz 15 - 68 pF 15- 68 pF
4.0 MHz 15 - 68 pF 15 - 68 pF
HS 8.0 MHz 10 - 68 pF 10 - 68 pF
16.0 MHz |10 - 22 pF 10- 22 pF

These values are for design guidance only. See
notes at bottom of page.

All resonators used did not have built-in capacitors.

TABLE 12-2: CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR
Osc Type C;):Z;al Cap.CRlange Cap.CRzange
LP 32 kHz 33 pF 33 pF
200 kHz 15 pF 15 pF
XT 200 kHz 47-68 pF 47-68 pF
1 MHz 15 pF 15 pF
4 MHz 15 pF 15 pF
HS 4 MHz 15 pF 15 pF
8 MHz 15-33 pF 15-33 pF
20 MHz 15-33 pF 15-33 pF
These values are for design guidance only. See
notes at bottom of page.

Note 1: Since each resonator/crystal has its own
characteristics, the user should consult the
resonator/crystal manufacturer for appropri-
ate values of external components.

2: Higher capacitance increases the stability of
oscillator but also increases the start-up

time.

12.2.3 EC MODE

In applications where the clock source is external, the
PIC16C717/770/771 should be programmed to select
the EC (External Clock) mode. In this mode, the RA6/
OSC2/CLKOUT pin is available as an 1/O pin. See
Figure 12-2 for illustration.

EXTERNAL CLOCK INPUT
OPERATION (EC OSC
CONFIGURATION)

Clock from *I>©—> oscC1
ext. system PIC16C717/770/771

110 -<+— RA6

FIGURE 12-2:
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RETFIE Return from Interrupt

Syntax: [label] RETFIE

Operands: None

Operation: TOS — PC,
1> GIE

Status Affected: None

RETLW Return with Literal in W

Syntax: [label] RETLW k

Operands: 0<k<255

Operation: k — (W);
TOS —» PC

Status Affected: None

Description: The W register is loaded with the
eight bit literal 'k'. The program
counter is loaded from the top of
the stack (the return address).
This is a two cycle instruction.

RETURN Return from Subroutine

Syntax: [label] RETURN

Operands: None

Operation: TOS —» PC

Status Affected: None

Description: Return from subroutine. The stack

is POPed and the top of the stack
(TOS) is loaded into the program
counter. This is a two cycle
instruction.

RLF Rotate Left f through Carry
Syntax: [label] RLF fd
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: C
Description: The contents of register 'f' are
rotated one bit to the left through
the Carry Flag. If 'd" is 0, the
result is placed in the W register.
If'd" is 1, the result is stored back
in register 'f'.
RRF Rotate Right f through Carry
Syntax: [label] RRF f.d
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: C
Description: The contents of register 'f' are
rotated one bit to the right through
the Carry Flag. If 'd' is O, the result
is placed in the W register. If 'd" is
1, the result is placed back in reg-
ister 'f'.
SLEEP
Syntax: [ label SLEEP
]
Operands: None
Operation: 00h —» WDT,
0 — WDT prescaler,
1-T0,
0—>PD
Status Affected: ~ TO, PD
Description: The power-down status bit, PD

is cleared. Time-out status bit,
TO is set. Watchdog Timer and
its prescaler are cleared.

The processor is put into SLEEP
mode with the oscillator stopped.
See Section 12.8 for more
details.

© 1999-2013 Microchip Technology Inc.
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FIGURE 15-14:  PIC16C770/771 AND PIC16LC770/771 A/ID CONVERSION TIMING (NORMAL
MODE)

BSF ADCONO, GOX

134—>, '~

— ' 12 TCYie—

—' 130 -

AID CLK Lo ;' '

A/D DATA >:<11>:< 105(9@§<3X2X1>:<oé><§

\ C \
ADRES o OLD_DATA ¢ X NEW_DATA
— ) L
ADIF L C B
T ] )) \ N
_ rC ,
GO I )) DONE
' SAMPLING STOPPED
SAMPLE <— 132+ 55

Note 1: If the A/D RC clock source is selected, a time of Tcy is added before the A/D clock starts. This allows the SLEEP
instruction to be executed.
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FIGURE 15-17: PIC16C717 A/D CONVERSION TIMING (SLEEP MODE)

BSF ADCONO, GOX

o T to1—

— ' 130 e

woew LT L L LT LT

)(9)(8)(7)(2%}(3)(2)(1)(0)(

A/D DATA : :
L (C : l
ADRES K OLD_DATA /¢ X NEw_DATA
- 55 T
ADIF L (¢ | :
- 3 -
GO : I DONE
' SAMPLING STOPPED I —
SAMPLE ~—132— SS

Note 1: If the A/D RC clock source is selected, a time of Tcy is added before the A/D clock starts. This allows the SLEEP
instruction to be executed.

TABLE 15-16: PIC16C717 AND PIC16LC717 A/D CONVERSION REQUIREMENT (SLEEP MODE)

Parameter | Sym | Characteristic Min Typt Max Units Conditions
No.
130*® TAD A/D clock period 3.0 6.0 9.0 us ADCS<1:0> = 11 (A/D RC mode)
At VDD = 3.0V
2.0 4.0 6.0 us At VDD = 5.0V
131* TCNV Conversion time (not — 11TAD — —

including acquisition
time) (Note 1)

132* TACQ Acquisition Time (Note 2) 11.5 — us

5* — — pus | The minimum time is the amplifier
settling time. This may be used if
the “new” input voltage has not
changed by more than 1LSb (i.e.,
1ImV @ 4.096V) from the last sam-
pled voltage (as stated on CHOLD).

134* Tco Q4 to A/D clock start — Tosc/2 + Tey — — | If the A/D RC clock source is
selected, a time of Tcy is added
before the A/D clock starts. This
allows the SLEEP instruction to be
executed.

* These parameters are characterized but not tested.
T 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: ADRES register may be read on the following Tcy cycle.
2: See Section 11.6 for minimum conditions.
3: These numbers multiplied by 8 if VRH or VRL is selected as A/D reference.

DS41120C-page 172 © 1999-2013 Microchip Technology Inc.




PIC16C717/770/771

FIGURE 16-16: TYPICAL Ipbb VS. VDD (INTRC 4 MHz MODE)

14

Ibb (MA)

0.4 " -
25 3.0 35 4.0 45 5.0 5.5
VoD (Volts)
FIGURE 16-17: INTERNAL RC Fosc VS. Vbb OVER TEMPERATURE (4 MHz)
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e —
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3.80 " " " "
25 3.0 35 4.0 45 5.0 55
VoD (V)
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FIGURE 16-24: TYPICAL AND MAXIMUM AlLvD VS. VDD (-40°C TO +125°C) (LVD TRIP = 4.5V)
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FIGURE 16-25: TYPICAL AND MAXIMUM alBoR VS. VDD (-40°C TO +125°C) (VBOR = 2.5V)
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FIGURE 16-32: MINIMUM AND MAXIMUM VIH/VIL VS. VDD (ST INPUT,-40°C TO +125°C)
4.0
3.5 1 - -
-
.~
- - -
3.0 - —
-~ - ~ -
- -
- —_—
2.5 ) - —
Max High (125°C) -
2 - - = -
% 20 _ _— - _ - Min High (-40°C)
Z - - -
> — - - - - |
L
15 - _ — - _
— Max Low (-40°C) L—
- |
10 e Min Low (125°C)
0.5
0.0 " " "
2.5 3.0 35 4.0 45 5.0 5.5
VDD (V)
FIGURE 16-33: TYPICAL, MINIMUM AND MAXIMUM WDT PERIOD VS. VDD (-40°C TO +125°C)
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17.6 20-Lead Ceramic Dual In-line with Window (JW) — 300 mil (CERDIP)
DRAWING NOT AVAILABLE
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