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PIC16(L)F1516/7/8/9

FIGURE 1-1: PIC16(L)F1516/7/8/9 BLOCK DIAGRAM
Program
Flash Memory
RAM P PORTA
= PORTB
0OSC2/CLKOUT Timing
&0 Generation
1
OSC1/CLKIN CPU
INTRC D
& <> | Oscillator 4 PORTC
(Figure 2-1)
MCLR X}— | PORTD®)
—p PORTE®
X Temp. ADC
CCP1 Timer0 indicator [ %] 10-Bit FVR
CCP2 MSSP Timer1 Timer2 EUSART
Note See applicable chapters for more information on peripherals.

1

2: See Table 1-1 for peripherals available on specific devices.
3: PIC16(L)F1517/9 only.

4: RE<2:0>, PIC16(L)F1517/9 only.
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FIGURE 6-3:

RESET START-UP SEQUENCE
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REGISTER 11-6: PMCON1: PROGRAM MEMORY CONTROL 1 REGISTER

U-1 R/W-0/0 R/W-0/0 R/W/HC-0/0 R/W/HC-x/q® R/W-0/0 R/S/HC-0/0 R/S/HC-0/0
—@ CFGS LWLO FREE WRERR WREN WR RD

bit 7 bit 0

Legend:

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

S = Bit can only be set x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bitis set ‘0’ = Bit is cleared HC = Bit is cleared by hardware

bit 7 Unimplemented: Read as ‘1’

bit 6 CFGS: Configuration Select bit

1 = Access Configuration, User ID and Device ID Registers
0 = Access Flash program memory
bit 5 LWLO: Load Write Latches Only bit()
1 = Only the addressed program memory write latch is loaded/updated on the next WR command
0 = The addressed program memory write latch is loaded/updated and a write of all program memory write latches
will be initiated on the next WR command
bit 4 FREE: Program Flash Erase Enable bit
1 = Performs an erase operation on the next WR command (hardware cleared upon completion)
0 = Performs an write operation on the next WR command
bit 3 WRERR: Program/Erase Error Flag bit
1 = Condition indicates an improper program or erase sequence attempt or termination (bit is set automatically
on any set attempt (write ‘1’) of the WR bit).
0 = The program or erase operation completed normally.
bit 2 WREN: Program/Erase Enable bit
1 = Allows program/erase cycles
0 = Inhibits programming/erasing of program Flash
bit 1 WR: Write Control bit
1 = Initiates a program Flash program/erase operation.
The operation is self-timed and the bit is cleared by hardware once operation is complete.
The WR bit can only be set (not cleared) in software.
0 = Program/erase operation to the Flash is complete and inactive.
bit 0 RD: Read Control bit
1 = |Initiates a program Flash read. Read takes one cycle. RD is cleared in hardware. The RD bit can only be set
(not cleared) in software.
0 = Does not initiate a program Flash read.
Note 1: Unimplemented bit, read as ‘1.
2:  The WRERR bit is automatically set by hardware when a program memory write or erase operation is started (WR =1) .
3:  The LWLO bit is ignored during a program memory erase operation (FREE = 1).
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12.0 1/O PORTS FIGURE 12-1: GENERIC I/O PORT
OPERATION

Each port has three standard registers for its operation.
These registers are:

» TRISx registers (data direction)

* PORTXx registers (reads the levels on the pins of Read LATx

TRISX

the device)
» LATx registers (output latch) 1 D Q
Some ports may have one or more of the following Write LATX
additional registers. These registers are: Write PORTX] CK_A~
* ANSELXx (analog select) Data Register

* WPUXx (weak pull-up)

. . ) Data Bus
In general, when a peripheral is enabled on a port pin, /O oi
pin

that pin cannot be used as a general purpose output. Read PORTX
However, the pin can still be read.

To peripherals ¢—

Vss
TABLE 12-1: PORT AVAILABILITY PER ANSELx
DEVICE
< m @) ) L
ElE | E|E|E
. E E

Device X z % % %

o o a a a
PIC16(L)F1516/8 ° ° ° °
PIC16(L)F1517/9 ° ° ° ° °

The Data Latch (LATx register) is useful for
read-modify-write operations on the value that the 1/0
pins are driving.

A write operation to the LATx register has the same
effect as a write to the corresponding PORTXx register.
A read of the LATx register reads of the values held in
the 1/0 PORT latches, while a read of the PORTx
register reads the actual I/O pin value.

Ports that support analog inputs have an associated
ANSELX register. When an ANSEL bit is set, the digital
input buffer associated with that bit is disabled.
Disabling the input buffer prevents analog signal levels
on the pin between a logic high and low from causing
excessive current in the logic input circuitry. A
simplified model of a generic I/O port, without the
interfaces to other peripherals, is shown in Figure 12-1.
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18.0 TIMER1 MODULE WITH GATE

CONTROL

The Timer1 module is a 16-bit timer/counter with the
following features:

16-bit timer/counter register pair (TMR1H:TMR1L)
Programmable internal or external clock source
2-bit prescaler

32 kHz secondary oscillator circuit

Optionally synchronized comparator out

Multiple Timer1 gate (count enable) sources
Interrupt on overflow

Wake-up on overflow (external clock,
Asynchronous mode only)

Time base for the Capture/Compare function
Special Event Trigger (with CCP)
Selectable Gate Source Polarity

» Gate Toggle mode

» Gate Single-pulse mode
» Gate Value Status

» Gate Event Interrupt

Figure 18-1 is a block diagram of the Timer1 module.

FIGURE 18-1: TIMER1 BLOCK DIAGRAM
T1GSS<1:0>
TG 00 T1GSPM
From Timer0 _ 101 T1G_IN
Overflow — - TIGVAL (- Data Bus
. Single Pulse RD
From Timer2 —— 10 L
Match PR2 Acq. Control Q1— EN T1GCON
Reserved — 11 T1GGO/DONE J Interrupt | Set
TMR1ON "N\ _det TMR1GIF
T1GPOL T1GTM
TMR1GE
Set flag bit
TMR1IF on
Overflow (2)
L TMR EN Synchronized
TMR1H T™RIL )|, T1CLK clock input
1|
TMR1CS<1:0> N S
T1SYNC
SOSCOIT1CKI [} OuT —
LFINTOSC — 11 ]
Soeggnggl}’ 3 | [ Prescaler Synchronize®
1,2,4,8 _/_det
s0sCl X H- EN 10
: i
Fosc T1CKPS<1:0>
Internal — 01
Clock Fosc/2 )
T1OSCEN Internal Sleep input
Fosc/4
o Internal — 00 Clock
Clock
>
» To Clock Switching Modules
Note 1: ST Buffer is high speed type when using T1CKI.

2: Timer1 register increments on rising edge.
3: Synchronize does not operate while in Sleep.

© 2010-2016 Microchip Technology Inc.

DS40001452F-page 147



PIC16(L)F1516/7/8/9

TABLE 18-5: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER1

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Eﬁgpiz;e;
ANSELB — — ANSB5 | ANSB4 ANSB3 | ANSB2 | ANSB1 | ANSBO 112
CCP1CON — — DC1B<1:0> CCP1M<3:0> 168
CCP2CON — — DC2B<1:0> CCP2M<3:0> 168
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 74
PIE1 TMR1GIE ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE 75
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 77
TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Count 151*
TMR1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Count 151*
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO 112
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 115
T1CON TMR1CS<1:0> T1CKPS<1:0> |T10SCEN | TISYNC — |TMRI1ON| 155
T1GCON | TMR1GE | T1IGPOL | T1GTM | TIGSPM | T1GGO/ | T1IGVAL T1GSS<1:0> 156

DONE

Legend: — = unimplemented, read as ‘0’. Shaded cells are not used by the Timer1 module.

*

Page provides register information.

© 2010-2016 Microchip Technology Inc.
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20.1.4 CCP PRESCALER

There are four prescaler settings specified by the
CCPxM<3:0> bits of the CCPxCON register. Whenever
the CCP module is turned off, or the CCP module is not
in Capture mode, the prescaler counter is cleared. Any
Reset will clear the prescaler counter.

Switching from one capture prescaler to another does not
clear the prescaler and may generate a false interrupt. To
avoid this unexpected operation, turn the module off by
clearing the CCPxCON register before changing the
prescaler. Example 20-1 demonstrates the code to
perform this function.

EXAMPLE 20-1: CHANGING BETWEEN
CAPTURE PRESCALERS

; Set Bank bits to point
;to CCPxCON

CLRF CCPx CON ; Turn CCP nodul e of f
MOVLW  NEW CAPT_PS; Load the Wreg with
;the new prescal er
;move val ue and CCP ON
; Load CCPXCON with this
;val ue

BANKSEL CCPxCON

MOV CCPxCON

20.1.5 CAPTURE DURING SLEEP

Capture mode depends upon the Timer1 module for
proper operation. There are two options for driving the
Timer1 module in Capture mode. It can be driven by the
instruction clock (Fosc/4), or by an external clock source.

When Timer1 is clocked by Fosc/4, Timer1 will not
increment during Sleep. When the device wakes from
Sleep, Timer1 will continue from its previous state.

Capture mode will operate during Sleep when Timer1
is clocked by an external clock source.

20.1.6 ALTERNATE PIN LOCATIONS

This module incorporates I/O pins that can be moved to
other locations with the use of the alternate pin function
register APFCON. To determine which pins can be
moved and what their default locations are upon a
Reset, see Section 12.1 “ Alternate Pin Function” for
more information.

20.2 Compare Mode

The Compare mode function described in this section
is available and identical for CCP modules CCP1 and
CCP2.

Compare mode makes use of the 16-bit Timer1
resource. The 16-bit value of the CCPRxH:CCPRxL
register pair is constantly compared against the 16-bit
value of the TMR1H:TMR1L register pair. When a
match occurs, one of the following events can occur:

» Toggle the CCPx output

» Set the CCPx output

» Clear the CCPx output

» Generate a Special Event Trigger
» Generate a Software Interrupt
The action on the pin is based on the value of the

CCPxM<3:0> control bits of the CCPxCON register. At
the same time, the interrupt flag CCPxIF bit is set.

All Compare modes can generate an interrupt.

Figure 20-2 shows a simplified diagram of the
Compare operation.
FIGURE 20-2: COMPARE MODE
OPERATION BLOCK
DIAGRAM

CCPxM<3:0>
Mode Select

Set CCPxIF Interrupt Flag

(PIRX)
CCPx 4
\/
4

|| Output
RU Logic Match

TRIS
Output Enable

Special Event Trigger

20.2.1 CCPX PIN CONFIGURATION

The user must configure the CCPx pin as an output by
clearing the associated TRIS bit.

The CCP2 pin function can be moved to alternate pins
using the APFCON register (Register 12-1). Refer to
Section 12.1 “Alternate Pin Function” for more
details.

Note:  Clearing the CCPxCON register will force
the CCPx compare output latch to the
default low level. This is not the PORT I/O
data latch.

20.2.2 TIMER1 MODE RESOURCE

In Compare mode, Timer1 must be running in either
Timer mode or Synchronized Counter mode. The
compare operation may not work in Asynchronous
Counter mode.

See Section 18.0 “Timer1 Module with Gate Control”
for more information on configuring Timer1.

Note:  Clocking Timer1 from the system clock
(Fosc) should not be used in Compare
mode. In order for Compare mode to
recognize the trigger event on the CCPx
pin, TImer1 must be clocked from the
instruction clock (Fosc/4) or from an
external clock source.

© 2010-2016 Microchip Technology Inc.

DS40001452F-page 163



PIC16(L)F1516/7/8/9

The I°C interface supports the following modes and
features:

* Master mode

» Slave mode

» Byte NACKing (Slave mode)

 Limited Multi-master support

» 7-bit and 10-bit addressing

» Start and Stop interrupts

* Interrupt masking

» Clock stretching

» Bus collision detection

* General call address matching

» Address masking

» Address Hold and Data Hold modes

» Selectable SDA hold times

Figure 21-2 is a block diagram of the 1°C interface

module in Master mode. Figure 21-3 is a diagram of the
I2C interface module in Slave mode.

FIGURE 21-2: MSSP BLOCK DIAGRAM (I2C MASTER MODE)

<: > Internal
data bus

Read Write

[SSPM<3:0>]

| SSPxBUF | Baud rate

generator
’ (SSPADD)
SDA Shift
A

Start bit, Stop bit,
Acknowledge
Generate (SSPCON2)

SCL

l\
X E}—/I/DQ

(Hold off clock source)

Clock arbitrate/BCOL detect

Receive Enable (RCEN)

[iE

> Start bit detect,

Stop bit detect

SCLin __ 4, | Write collision detect [ —3 Set/Reset: S, P, SSPSTAT, WCOL, SSPOV
> Clock arbitration Reset SEN, PEN (SSPCONZ2)

Bus Collision State counter for Set SSPIF, BCLIF

end of XMIT/RCV
Address Match detect

A
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21.3  1°C MODE OVERVIEW

The Inter-Integrated Circuit Bus (1C) is a multi-master
serial data communication bus. Devices communicate
in a master/slave environment where the master
devices initiate the communication. A Slave device is
controlled through addressing.

The I2C bus specifies two signal connections:

» Serial Clock (SCL)
» Serial Data (SDA)

Figure 21-1 shows the block diagram of the MSSP
module when operating in 12C mode.

Both the SCL and SDA connections are bidirectional
open-drain lines, each requiring pull-up resistors for the
supply voltage. Pulling the line to ground is considered
a logical zero and letting the line float is considered a
logical one.

Figure 21-11 shows a typical connection between two
processors configured as master and slave devices.

The 12C bus can operate with one or more master
devices and one or more slave devices.

There are four potential modes of operation for a given
device:

* Master Transmit mode
(master is transmitting data to a slave)

» Master Receive mode
(master is receiving data from a slave)

« Slave Transmit mode
(slave is transmitting data to a master)

+ Slave Receive mode
(slave is receiving data from the master)

To begin communication, a master device starts out in
Master Transmit mode. The master device sends out a
Start bit followed by the address byte of the slave it
intends to communicate with. This is followed by a sin-
gle Read/Write bit, which determines whether the mas-
ter intends to transmit to or receive data from the slave
device.

If the requested slave exists on the bus, it will respond
with an Acknowledge bit, otherwise known as an ACK.
The master then continues in either Transmit mode or
Receive mode and the slave continues in the comple-
ment, either in Receive mode or Transmit mode,
respectively.

A Start bit is indicated by a high-to-low transition of the
SDA line while the SCL line is held high. Address and
data bytes are sent out, Most Significant bit (MSb) first.
The Read/Write bit is sent out as a logical one when the
master intends to read data from the slave, and is sent
out as a logical zero when it intends to write data to the
slave.

FIGURE 21-11: I2C MASTER/
SLAVE CONNECTION
VDD
SCL % SCL
VDD
Master % Slave
SDA SDA

The Acknowledge bit (ACK) is an active-low signal,
which holds the SDA line low to indicate to the transmit-
ter that the slave device has received the transmitted
data and is ready to receive more.

The transition of a data bit is always performed while
the SCL line is held low. Transitions that occur while the
SCL line is held high are used to indicate Start and Stop
bits.

If the master intends to write to the slave, then it repeat-
edly sends out a byte of data, with the slave responding
after each byte with an ACK bit. In this example, the
master device is in Master Transmit mode and the
slave is in Slave Receive mode.

If the master intends to read from the slave, then it
repeatedly receives a byte of data from the slave, and
responds after each byte with an ACK bit. In this exam-
ple, the master device is in Master Receive mode and
the slave is Slave Transmit mode.

On the last byte of data communicated, the master
device may end the transmission by sending a Stop bit.
If the master device is in Receive mode, it sends the
Stop bit in place of the last ACK bit. A Stop bit is indi-
cated by a low-to-high transition of the SDA line while
the SCL line is held high.

In some cases, the master may want to maintain con-
trol of the bus and re-initiate another transmission. If
so, the master device may send another Start bit in
place of the Stop bit or last ACK bit when it is in receive
mode.

The I2C bus specifies three message protocols;

» Single message where a master writes data to a
slave.

» Single message where a master reads data from
a slave.

» Combined message where a master initiates a
minimum of two writes, or two reads, or a
combination of writes and reads, to one or more
slaves.

© 2010-2016 Microchip Technology Inc.
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22.4.1 AUTO-BAUD DETECT

The EUSART module supports automatic detection
and calibration of the baud rate.

In the Auto-Baud Detect (ABD) mode, the clock to the
BRG is reversed. Rather than the BRG clocking the
incoming RX signal, the RX signal is timing the BRG.
The Baud Rate Generator is used to time the period of
a received 55h (ASCII “U”) which is the Sync character
for the LIN bus. The unique feature of this character is
that it has five rising edges including the Stop bit edge.

Setting the ABDEN bit of the BAUDCON register starts
the auto-baud calibration sequence (Figure 22-6).
While the ABD sequence takes place, the EUSART
state machine is held in Idle. On the first rising edge of
the receive line, after the Start bit, the SPBRG begins
counting up using the BRG counter clock as shown in
Table . The fifth rising edge will occur on the RX pin at
the end of the 8th bit period. At that time, an
accumulated value totaling the proper BRG period is
left in the SPBRGH, SPBRGL register pair, the ABDEN
bit is automatically cleared and the RCIF interrupt flag
is set. The value in the RCREG needs to be read to
clear the RCIF interrupt. RCREG content should be
discarded. When calibrating for modes that do not use
the SPBRGH register the user can verify that the
SPBRGL register did not overflow by checking for 00h
in the SPBRGH register.

The BRG auto-baud clock is determined by the BRG16
and BRGH bits as shown in Table . During ABD, both
the SPBRGH and SPBRGL registers are used as a
16-bit counter, independent of the BRG16 bit setting.
While calibrating the baud rate period, the SPBRGH

and SPBRGL registers are clocked at 1/8th the BRG
base clock rate. The resulting byte measurement is the
average bit time when clocked at full speed.

Note 1: If the WUE bit is set with the ABDEN bit,
auto-baud detection will occur on the byte
following the Break character (see
Section 22.4.3  “Auto-Wake-up on
Break”).

2: ltis up to the user to determine that the
incoming character baud rate is within the
range of the selected BRG clock source.
Some combinations of oscillator frequency
and EUSART baud rates are not possible.

3: During the auto-baud process, the
auto-baud counter starts counting at 1.
Upon completion of the auto-baud
sequence, to achieve maximum accuracy,
subtract 1 from the SPBRGH:SPBRGL
register pair.

TABLE 22-5: BRG COUNTER CLOCK RATES

0 0 Fosc/64 Fosc/512
0 1 Fosc/16 Fosc/128
1 0 Fosc/16 Fosc/128
1 1 Fosc/4 Fosc/32

Note: During the ABD sequence, SPBRGL and
SPBRGH registers are both used as a
16-bit counter, independent of BRG16

setting.
FIGURE 22-6: AUTOMATIC BAUD RATE CALIBRATION
BRG Value ___ XXXxh ¥ 0000h OO0 ooten
: :F Edge #1 Edge #2 Edge #3 Edge #4 s IEdge #5
RX pin . | Start [bito | bit1 [bitz |_bit3 [bit4 | bit5 [bite | _bit7 | Stop bit

BRG Clock

' Auto-Cleared

o

Set by User !
ABDEN bit N

RCIDL

—

RCIF bit

(Interrupt)

Read

RCREG

SPBRGL " XXh

SPBRGH XXh

00h

Iy
\
\ .
Y 1Ch
X

Note 1: The ABD sequence requires the EUSART module to be configured in Asynchronous mode.
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2242 AUTO-BAUD OVERFLOW

During the course of automatic baud detection, the
ABDOVF bit of the BAUDXCON register will be set if the
baud rate counter overflows before the fifth rising edge
is detected on the RX pin. The ABDOVF bit indicates
that the counter has exceeded the maximum count that
can fit in the 16 bits of the SPxBRGH:SPxBRGL
register pair. The overflow condition will set the RCIF
flag. The counter continues to count until the fifth rising
edge is detected on the RX pin. The RCIDL bit will
remain false ('0") until the fifth rising edge at which time
the RCIDL bit will be set. If the RCREG is read after the
overflow occurs but before the fifth rising edge then the
fifth rising edge will set the RCIF again.

Terminating the auto-baud process early to clear an
overflow condition will prevent proper detection of the
sync character fifth rising edge. If any falling edges of
the sync character have not yet occurred when the
ABDEN bit is cleared then those will be falsely detected
as Start bits. The following steps are recommended to
clear the overflow condition:

1. Read RCREG to clear RCIF

2. If RCIDL is zero then wait for RCIF and repeat
step 1.

3. Clear the ABDOVF bit.

2243 AUTO-WAKE-UP ON BREAK

During Sleep mode, all clocks to the EUSART are
suspended. Because of this, the baud rate generator is
inactive and a proper character reception cannot be
performed. The Auto-Wake-up feature allows the
controller to wake-up due to activity on the RX/DT line.
This feature is available only in Asynchronous mode.

The Auto-Wake-up feature is enabled by setting the
WUE bit of the BAUDCON register. Once set, the normal
receive sequence on RX/DT is disabled, and the
EUSART remains in an Idle state, monitoring for a
wake-up event independent of the CPU mode. A
wake-up event consists of a high-to-low transition on the
RX/DT line. (This coincides with the start of a Sync Break
or a wake-up signal character for the LIN protocol.)

The EUSART module generates an RCIF interrupt
coincident with the wake-up event. The interrupt is
generated synchronously to the Q clocks in normal CPU
operating modes (Figure 22-7), and asynchronously if
the device is in Sleep mode (Figure 22-8). The interrupt
condition is cleared by reading the RCREG register.

The WUE bit is automatically cleared by the low-to-high
transition on the RX line at the end of the Break. This
signals to the user that the Break event is over. At this
point, the EUSART module is in Idle mode waiting to
receive the next character.

22.4.3.1 Special Considerations
Break Character

To avoid character errors or character fragments
during a wake-up event, the wake-up character must
be all zeros.

When the wake-up is enabled the function works
independent of the low time on the data stream. If the
WUE bit is set and a valid non-zero character is
received, the low time from the Start bit to the first rising
edge will be interpreted as the wake-up event. The
remaining bits in the character will be received as a
fragmented character and subsequent characters can
result in framing or overrun errors.

Therefore, the initial character in the transmission must
be all ‘0’s. This must be ten or more bit times, 13-bit
times recommended for LIN bus, or any number of bit
times for standard RS-232 devices.

Oscillator Start-up Time

Oscillator start-up time must be considered, especially
in applications using oscillators with longer start-up
intervals (i.e., LP, XT or HS mode). The Sync Break (or
wake-up signal) character must be of sufficient length,
and be followed by a sufficient interval, to allow enough
time for the selected oscillator to start and provide
proper initialization of the EUSART.

WUE Bit

The wake-up event causes a receive interrupt by
setting the RCIF bit. The WUE bit is cleared in
hardware by a rising edge on RX/DT. The interrupt
condition is then cleared in software by reading the
RCREG register and discarding its contents.

To ensure that no actual data is lost, check the RCIDL
bit to verify that a receive operation is not in process
before setting the WUE bit. If a receive operation is not
occurring, the WUE bit may then be set just prior to
entering the Sleep mode.
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FIGURE 25-4: POR AND POR REARM WITH SLOW RISING VDD
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. o e
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Note 1. When NPOR is low, the device is held in Reset.
2:  TPOR 1 ps typical.
3:  TvLow 2.7 us typical.
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TABLE 25-9: LOW DROPOUT (LDO) REGULATOR CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
Operating temperature  -40°C < TA < +125°C

PaNr:m Sym. Characteristic Min. | Typt | Max. |Units Conditions
LDOO01 LDO Regulation Voltage — 3.0 — \%
LDO02 LDO External Capacitor 0.1 — 1 uF
1 Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.

FIGURE 25-14: USART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING
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Note: Refer to Figure 25-5 for load conditions.

TABLE 25-10: USART SYNCHRONOUS TRANSMISSION REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)

Operating Temperature -40°C < TA <+125°C
Pa’\:(:;\m. Symbol Characteristic Min. Max. Units | Conditions
US120 | TckH2DTV | SYNC XMIT (Master and Slave) 3.0-5.5V — 80 ns
Clock high to data-out valid 1.8-5.5V _ 100 ns
US121 | TCKRF Clock out rise time and fall time 3.0-5.5V — 45 ns
(Master mode) 1.8-5.5V — 50 ns
US122 | TDTRF Data-out rise time and fall time 3.0-5.5V — 45 ns
1.8-5.5V — 50 ns

DS40001452F-page 290 © 2010-2016 Microchip Technology Inc.




PIC16(L)F1516/7/8/9

FIGURE 26-15: IDb TYPICAL, EC OSCILLATOR, HIGH-POWER MODE, PIC16LF1516/7/8/9 ONLY
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FIGURE 26-16: Ibb MAXIMUM, EC OSCILLATOR, HIGH-POWER MODE, PIC16LF1516/7/8/9 ONLY
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FIGURE 26-31:

IPD BASE, SLEEP MODE, PIC16LF1516/7/8/9 ONLY
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FIGURE 26-32:

IPD BASE, LOW-POWER SLEEP MODE (VREGPM = 1), PIC16F1516/7/8/9 ONLY
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FIGURE 26-41: VOH VS. IoH OVER TEMPERATURE, VDD = 5.5V, PIC16F1516/7/8/9 ONLY
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FIGURE 26-42: VoL VS. loL OVER TEMPERATURE, VbD = 5.5V, PIC16F1516/7/8/9 ONLY
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FIGURE 26-57: WDT TIME-OUT PERIOD
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FIGURE 26-58: PWRT PERIOD
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40-Lead Plastic Dual In-Line (P) — 600 mil Body [PDIP]

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

Dimension Limits MIN NOM MAX
Number of Pins N 40
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1 485 - .580
Overall Length D 1.980 - 2.095
Tip to Seating Plane L 115 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .023
Overall Row Spacing § eB - - .700

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-016B
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