PIC16(L)F19195/6/7

Full-Featured 64-Pin Microcontrollers

MICROCHIP

Description

PIC16(L)F19195/6/7 microcontrollers offer eXtreme Low-Power (XLP) LCD drive coupled with Core Independent
Peripherals (CIPs) and Intelligent Analog. They are especially suited for battery-powered LCD applications due to an
integrated charge pump, high current 1/O drive for backlighting, and battery backup of the Real-Time Clock/Calendar
(RTCC). Active clock tuning of the HFINTOSC provides a highly accurate clock source over voltage and temperature.
The family also features a new 12-bit ADC controller which can automate Capacitive Voltage Divider (CVD) techniques
for advanced touch sensing, averaging, filtering, oversampling and automatic threshold comparison. Other new features
include low-power Idle and Doze modes, Device Information Area (DIA), and Memory Access Partition (MAP). These
low-power products are available in 64 pins to support the customer in various LCD and general purpose applications.

Core Features

» C Compiler Optimized RISC Architecture
» Operating Speed:
- DC - 32 MHz clock input
- 125 ns minimum instruction cycle
* Interrupt Capability
* 16-Level Deep Hardware Stack
* Timers:
- Two 8-bit (TMR2/4) Timer with Hardware
Limit Timer Extension (HLT)
- 16-bit (TMRO0/1)
* Low-Current Power-on Reset (POR)
» Configurable Power-up Timer (PWRTE)
» Brown-out Reset (BOR) with Fast Recovery
* Low-Power BOR (LPBOR) Option
* Windowed Watchdog Timer (WWDT):
- Variable prescaler selection
- Variable window size selection
- All sources configurable in hardware or
software
* Programmable Code Protection

Memory

* Up to 56KB Flash Program Memory
» Up to 4KB Data SRAM Memory
» 256 bytes DataEE
« Direct, Indirect and Relative Addressing modes
* Memory Access Partition (MAP):
- Bootloader write-protect
- Custom partition
» Device Information Area (DIA):
- Temp sensor factory calibrated data
- Fixed Voltage Reference
- Device ID

Operating Characteristics

» Operating Voltage Range:
- 1.8V to 3.6V (PIC16LF19195/6/7)
- 2.3V to 5.5V (PIC16F19195/6/7)
» Temperature Range:
- Industrial: -40°C to 85°C
- Extended: -40°C to 125°C

Power-Saving Functionality

* Doze mode: Ability to run CPU core slower than
the system clock

+ Idle mode: Ability to halt CPU core while internal
peripherals continue operating

» Sleep mode: Lowest power consumption

» Peripheral Module Disable (PMD): Ability to
disable hardware module to minimize power
consumption of unused peripherals

eXtreme Low-Power (XLP) Features

» Sleep mode: 50 nA @ 1.8V, typical
» Watchdog Timer: 500 nA @ 1.8V, typical
» Secondary Oscillator: 500 nA @ 32 kHz
» Operating Current:

- 8 yJA @ 32 kHz, 1.8V, typical

- 32 yA/MHz @ 1.8V, typical

Digital Peripherals

» LCD Controller:
- Up to 360 segments
- Charge pump for low-voltage operation
- Contrast control
» Four Configurable Logic Cell Modules (CLC):
- Integrated combinational and sequential logic
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Complementary Waveform Generator (CWG):

- Rising and falling edge dead-band control
- Full-bridge, half-bridge, 1-channel drive
- Multiple signal sources
Two Capture/Compare/PWM (CCP) module
Two 10-Bit PWMs
Peripheral Pin Select (PPS):
- Enables pin mapping of digital I/O
Communication:
- Two EUSART, RS-232, RS-485, LIN
compatible
- One SPI/I’C, SMBus, PMBus™ compatible
Up to 59 I/O Pins:
- Individually programmable pull-ups
- Slew rate control
- Interrupt-on-change with edge-select
- Input level selection control (ST or TTL)
- Digital open-drain enable

Analog Peripherals

.

Analog-to-Digital Converter with Computation

(ADC?):

- 12-bit with up to 45 external channels

- Automates math functions on input signals:
averaging, filter calculations, oversampling
and threshold comparison

- Conversion available during Sleep

Two Comparators:

- (1) Low-Power Clocked Comparator

- (1) High-Speed Comparator

- Fixed Voltage Reference at (non)inverting
input(s)

- Comparator outputs externally accessible

5-Bit Digital-to-Analog Converter (DAC):

- 5-bit resolution, rail-to-rail

- Positive Reference Selection

- Unbuffered I/O pin output

- Internal connections to ADCs and
comparators

Voltage Reference:

- Fixed Voltage Reference with 1.024V, 2.048V

and 4.096V output levels
Zero-Cross Detect Module:

- AC high-voltage zero-crossing detection for

simplifying TRIAC control
- Synchronized switching control and timing

Flexible Oscillator Structure

.

High-Precision Internal Oscillator:

- Active Clock Tuning of HFINTOSC over
voltage and temperature (ACT)

- Selectable frequency range up to 32 MHz
1% typical

x2/x4 PLL with Internal and External Sources

Low-Power Internal 31 kHz Oscillator

(LFINTOSC)

External 32 kHz Crystal Oscillator (SOSC)

- Oscillator Start-up Timer (OST)

- Ensures stability of crystal oscillator source

External Oscillator Block with:

- Three external clock modes up to 32 MHz

Fail-Safe Clock Monitor:

- Allows for safe shutdown if peripherals clock
stops

© 2017 Microchip Technology Inc.
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TABLE 1: PIC16(L)F191XX FAMILY TYPES
3 = %

— £ = 3 o < — o x r-
5| =8 - T g |2 @ 2 o £ El s | Es
2 [ s 2] o| 8| = s | S0 | & e | 8] 8| & o a S, |= g |a®
T |2 | up | S5 2 | g < | &| b E | £ < a ac | E & 55 |=s2|z | £ 5
. @ x w g x g = | <<| a H] I [= ”E 3 o Q @ el <= | o8 = g0 -5 | D S S e
Device o ET| &2 [ZR o | =5 -3 == 2 s | 2 @ 5 E|E8 = g2 c®© | 3 2

< s> T > > Q| = < = S o o = tal £g £ =0 | 2 £ ©
» < ) 82 o | =X s | E| = 8 |5 8 o 5| 8| 8 4 s o ] o | £9
o0 (a1 w = = ~ Y s N 29 = o = o @ < = 0| @ n
s o€ a < w | 8| & | ¢ | SE| & s | 8] E S @ 5 [ s |98
© g = T EF| 8 5 | £ 2 3 2 o 5 a | 8@

a = 5 ] N | @ a w a o |9

oy rt

PIC16(L)F19155 (A) 8/14 256 1024 24 20 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 96 YIY
PIC16(L)F19156 (A) 16/28 256 2048 24 20 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 96 YIY
PIC16(L)F19175 (A) 8/14 256 1024 35 31 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 184 YIY
PIC16(L)F19176 (A) 16/28 256 2048 35 31 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 184 YIY
PIC16(L)F19185 (A) 8/14 256 1024 43 39 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 248 YIY
PIC16(L)F19186 (A) 16/28 256 2048 43 39 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 248 YIY
PIC16(L)F19195 (B) 8/14 256 1024 59 45 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 360 YIY
PIC16(L)F19196 (B) 16/28 256 2048 59 45 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 360 YIY
PIC16(L)F19197 (B) 32/56 256 4096 59 45 1 2 2 2 Y 2/2 1 4 Y Y Y Y 2/1 Y Y | 360 YIY

Note 1: | — Debugging integrated on chip.
Data Sheet Index (Unshaded devices are described in this document):
A. DS40001923 PIC16(L)F19155/56/75/76/85/86 Data Sheet, 28/40/44/48-Pin
B. DS40001873 PIC16(L)F19195/6/7 Data Sheet, Full-Featured 64-Pin Microcontrollers

| Note: For other small form-factor package availability and marking information, please visit www.microchip.com/packaging or contact your local sales office.

2/9/561614(7)9101d


http://www.microchip.com/PIC16F19155
http://www.microchip.com/PIC16F19156
http://www.microchip.com/PIC16F19175
http://www.microchip.com/PIC16F19176
http://www.microchip.com/PIC16F19185
http://www.microchip.com/PIC16F19186
http://www.microchip.com/PIC16F19195
http://www.microchip.com/PIC16F19196
http://www.microchip.com/PIC16F19197
www.microchip.com/packaging

PIC16(L)F19195/6/7

TABLE2: PACKAGES

Device 64-Pin TQFP (10x10) 64-Pin QFN (9x9)
PIC16(L)F19195 X X
PIC16(L)F19196 X X
PIC16(L)F19197 X X

| Note:

Pin details are subject to change.

FIGURE 1:

64-PIN TQFP (10X10X1)/QFN (9X9X0.9) PIN DIAGRAM FOR PIC16(L)F19195/6/7
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Note 1: QFN package orientation is the same. No leads are present on the QFN package.
2: See Table 3 for location of all peripheral functions.
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PIN ALLOCATION TABLES

TABLE 3: 64-PIN ALLOCATION TABLE (PIC16(L)F19195/6/7)
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RAO |24 | ANAO — | c1Ng- | — — — — — — — — [cLeiNno® | — SEG33 — — |vY —
C2IN4-
RA1 23 | ANA1 — — — — T2INM — — — — — |eceint | — SEG18 — — |y —
RA2 22 ANA2 — | C1IN1+ | — — — — — — — — — — SEG34 — — Y —
C2IN1+
RA3 21 ANA3 VREF+ — — | DAC1Rgr+ — — — — — — — — SEG35 — — Y —
RA4 |28 | ANA4 = = = — ToCKI™M — — = — = = — SEG14 — — |y —
RA5 27 — — — — — — — — — — — — — — — Y VBAT
RA6 40 ANA6 — — — — — — — — — — — — SEG36 — — Y | CLKOUT
RA7 39 ANA7 — — — — — — — — — — — SEG37 — — Y CLKIN
RBO 48 ANBO — — ZCD — — — — — — — — — SEG30 INT() — Y —
RB1 47 ANB1 — — — — — — — — SCL, — — SEG8 10CB1 — Y —
SDA(1:345.6)
RB2 46 ANB2 — — — — — — — — SCL, — — — SEG9 10CB2 — Y —
SDA(1:3:4,5,6)
RB3 45 ANB3 — — — — — — — — — — — — SEG10 10CB3 — Y —
RB4 44 ANB4 — — — — — — — — — — — — SEG11 10CB4 — Y —
RB5 | 43| ANB5 — — — — T16M — — — — — — — SEG29 10CB5 — |y —
RB6 |42 | ANB6 — — — — — — — — — — |ceiNa® | — SEG38 I0CB6 — | Y | IcDCLK/
ICSPCLK
RB7 37 ANB7 — — — | DAC10UT2 — — — — — — cLcIN3™ — SEG39 10CB7 — Y | ICDDAT/
ICSPDAT
RCO |30 - - - - — T1CKIM — — - — - - — — 10CCO — | Y | sosco
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTXx pins.
2: Al digital output signals shown in this row are PPS remappable. These signals may be mapped to output onto one or more PORTXx pin options.
3:  This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and PPS output registers.
4:  These pins are configured for I2C logic levels. PPS assignments to the other pins will operate, but input logic levels will be standard TTL/ST as selected by the INLVL register, instead of the 1C specific or
SMBUS input buffer thresholds.
5:  These are alternative 12C logic levels pins.
6: In 12C logic levels configuration, these pins can operate as either SCL or SDA pins.

2/9/561614(7)9101d



9 sbed-0¢/81000¥SA

Areuiwijaig

‘ou| ABojouyoa] diyootoi 2102 ©

TABLE 3 64-PIN ALLOCATION TABLE (PIC16(L)F19195/6/7) (CONTINUED)
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RC1 29 — — — — — — — — — — — — — — I0CC1 — Y | SOSCI
RC2 |33 — — — — — — — —  |cwa1IN® — — — — SEG13 10CC2 — Y —
RC3 | 34 — — — — — — — cK — — — SEG17 locc3 — |y —
scL(34)
RC4 |35 = = = = — — — — = spi = = — SEG16 10CC4 — |y —
SDA(1:3:4)
RC5 36 — — — — — — — — — — — — — SEG12 10CC5 — Y —
RC6 | 31 — — — — — — — — — — T>1 — — SEG27 10CC6 — Y —
ck1M
RC7 | 32 — — — — — — — — — — RXx1( — — SEG28 10cc7 — |y —
DT1 (M
RDO 58 ANDO — — — — — — — — — — — — SEGO — — Y —
RD1 55 AND1 — — — — — — — — — — — — SEG1 — — Y —
RD2 54 AND2 — — — — — — — — — — — — SEG2 — — Y —
RD3 53 AND3 — — — — — — — — — — — — SEG3 — — Y —
RD4 52 AND4 — — — — — — — — — — — — SEG4 — — Y —
RD5 51 AND5 — — — — — — — — — — — — SEG5 — — Y —
RD6 50 AND6 — — — — — — — — — — — — SEG6 — — Y —
RD7 49 AND7 — — — — — — — — — — — — SEG7 — — Y —
REO 2 ANEO — — — — — — — — — — — — VLCD1 — — Y —
RE1 ANE1 — — — — — — — — — — — — VLCD2 — — Y _
RE3 63 ANE3 — — — — — — — — — — — — COMO I0CE3 — Y —
RE4 62 | ANE4 — — — — T4ND [ ccp2D | — — — — — — coMm1 IOCE4 — |y —
RE5 | 61 ANE5 — — — — — ccpi | — — — — — — COoM2 IOCE5 = || v —
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTXx pins.
2: Al digital output signals shown in this row are PPS remappable. These signals may be mapped to output onto one or more PORTXx pin options.
3:  This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and PPS output registers.
4:  These pins are configured for I2C logic levels. PPS assignments to the other pins will operate, but input logic levels will be standard TTL/ST as selected by the INLVL register, instead of the 12C specific or
SMBUS input buffer thresholds.
5:  These are alternative I°C logic levels pins.
6: In 12C logic levels configuration, these pins can operate as either SCL or SDA pins.
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TABLE 3:

64-PIN ALLOCATION TABLE (PIC16(L)F19195/6/7) (CONTINUED)
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RE6 60 | ANE6 — — — — SMTWINTD | — — — — — — — COM3 IOCE6 — |vY —
RE7 |59 | ANE7 — — — — smTsig1M | — — — — — — — SEG31 IOCE7 = || v —
RFO 18 ANFO — C1INO- | — — — — — — — — — — SEG41 — — Y —
C2INO-
RF1 17 ANF1 — — — — — — — — — — — — SEG19 — — Y —
RF2 16 ANF2 — — — — — — — — — — — — SEG20 — — Y —
RF3 15 ANF3 — C1IN2- | — — — — — — — — — — SEG21 — — Y —
C2IN2-
RF4 14 ANF4 — | C2INO+ | — — — — — — — — — — SEG22 — — Y —
RF5 13 ANF5 — C1IN1- | — | DAC10UT1 — — — — — — — — SEG23 — — Y =
C2IN1-
RF6 12 ANF6 — | C1INO+ | — — — — — — — — — — SEG24 — — Y —
RF7 11 ANF7 — | C1N3- | — — — — — — ss — — — SEG25 — HIDF7 | Y —
C2IN3-
RGO ANGO — — — — — — — — — — — — SEG42 — — Y —
RG1 ANG1 = = = = = = = = = X2 = = SEG43 = — |y =
cka
RG2 5 ANG2 — — — — — — — — — Rx2(" — — SEG44 — — |y —
pT2(
RG3 ANG3 — — — — — — — — — — — — SEG45 — — Y —
RG4 ANG4 — — — — — — — — — — — — SEG26 — — Y —
RG5 — — — — = — — — — — — — — — 10G5 — Y MCLR
VPP
RG6 20 ANG6 — — — — — — — — — — — — COM6 — — Y —
Note 1: This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx pins.
2:  All digital output signals shown in this row are PPS remappable. These signals may be mapped to output onto one or more PORTX pin options.
3: This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and PPS output registers.
4:  These pins are configured for 12c logic levels. PPS assignments to the other pins will operate, but input logic levels will be standard TTL/ST as selected by the INLVL register, instead of the 12c specific or
SMBUS input buffer thresholds.
5:  These are alternative 12C logic levels pins.
6: In 12C logic levels configuration, these pins can operate as either SCL or SDA pins.
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TABLE 3: 64-PIN ALLOCATION TABLE (PIC16(L)F19195/6/7) (CONTINUED)
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RG7 19 ANG7 — — — — — — — — — — — — SEG15 — — Y —
Ccom7
RHO 26 — — — — — — — — — — — — — COM4 — — Y —
RH1 25 | ADCACT | — = = — — — — = — = = — COM5 — — |y —
RH2 57 — — — — — — — — — — — — — SEG32 — — Y —
CFLY1
RH3 56 — — — — — — — — — — — — — SEG40 — — Y —
CFLY2
VLCD3 | 64 — — — — — — — — — — — — — VLCD3 — — — —
VDD 10 — — — — — — — — — — — — — — — — — VbD
VDD 38 — — — — — — — — — — — — — — — — — VbD
Vss 9 — — — — — — — — — — — — — — — — — Vss
Vss 41 — — — — — — — — — — — — — — — — — Vss
out@ | — | ADGRDA | — |C10UT| — — TMRO CCP1 | PWM3 | CWGI1A SDO TX1 | CLC10UT | RTCC — — = | = —
ADGRDB C20UT CCP2 | PWM4 CWG1B SCK DT1
CWG1C SCL CK1
CWG1D SDA X2
DT2
CK2
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTXx pins.
2: Al digital output signals shown in this row are PPS remappable. These signals may be mapped to output onto one or more PORTXx pin options.
3:  This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and PPS output registers.
4:  These pins are configured for I2C logic levels. PPS assignments to the other pins will operate, but input logic levels will be standard TTL/ST as selected by the INLVL register, instead of the 12C specific or

SMBUS input buffer thresholds.
These are alternative 1°C logic levels pins.
In 12C logic levels configuration, these pins can operate as either SCL or SDA pins.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Website at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Website; http://www.microchip.com

» Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our website at www.microchip.com to receive the most current information on all of our products.
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PIC16(L)F19195/6/7

1.0 DEVICE OVERVIEW

TABLE 1-1: DEVICE PERIPHERAL

The PIC16(L)F19195/6/7 are described within this data

sheet. The PIC16(L)F19195/6/7 devices are available in
64-pin TQFP and QFN packages. Figure 1-1 shows a
block diagram of the PIC16(L)F19195/6/7 devices.

SUMMARY

Table 1-2 shows the pinout descriptions.

Reference Table 1-1 for peripherals available per device.

Peripheral

PIC16(L)F19195/6/7

Analog-to-Digital Converter with Computation (ADCZ)

Digital-to-Analog Converter (DAC1)

Fixed Voltage Reference (FVR)

Enhanced Universal Synchronous/Asynchronous Receiver/
Transmitter (EUSART1 and EUSART2)

Temperature Indicator Module (TIM)

Zero-Cross Detect (ZCD1)

Real-Time Calendar and Clock (RTCC)

Liquid Crystal Display (LCD)

Capture/Compare/PWM Modules (CCP)

CCP1

CCP2

Comparator Module (Cx)

C1

C2

Configurable Logic Cell (CLC)

CLC1

CLC2

CLC3

CLC4

Complementary Waveform Generator (CWG)

| cwet |

Master Synchronous Serial Ports (MSSP)

| MSSP1 |

Pulse-Width Modulator (PWM)

PWM3

PWM4

Signal Measure Timer (SMT)

SMT1

Timers

Timer0

Timer1

Timer2

Timer4

© 2017 Microchip Technology Inc.
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PIC16(L)F19195/6/7

1.1 Register and Bit Naming
Conventions

1.1.1 REGISTER NAMES

When there are multiple instances of the same
peripheral in a device, the peripheral control registers
will be depicted as the concatenation of a peripheral
identifier, peripheral instance, and control identifier.
The control registers section will show just one
instance of all the register names with an ‘X’ in the place
of the peripheral instance number. This naming
convention may also be applied to peripherals when
there is only one instance of that peripheral in the
device to maintain compatibility with other devices in
the family that contain more than one.

1.1.2 BIT NAMES
There are two variants for bit names:

» Short name: Bit function abbreviation
* Long name: Peripheral abbreviation + short name

1.1.21 Short Bit Names

Short bit names are an abbreviation for the bit function.
For example, some peripherals are enabled with the
EN bit. The bit names shown in the registers are the
short name variant.

Short bit names are useful when accessing bits in C
programs. The general format for accessing bits by the
short name is RegisterNamebits.ShortName. For
example, the enable bit, EN, in the COG1CONO regis-
ter can be set in C programs with the instruction
COGLCONObi ts. EN = 1.

Short names are generally not useful in assembly
programs because the same name may be used by
different peripherals in different bit positions. When this
occurs, during the include file generation, all instances
of that short bit name are appended with an underscore
plus the name of the register in which the bit resides to
avoid naming contentions.

1.1.2.2 Long Bit Names

Long bit names are constructed by adding a peripheral
abbreviation prefix to the short name. The prefix is
unique to the peripheral, thereby making every long bit
name unique. The long bit name for the COG1 enable
bit is the COG1 prefix, G1, appended with the enable
bit short name, EN, resulting in the unique bit name
G1EN.

Long bit names are useful in both C and assembly pro-
grams. For example, in C the COG1CONO enable bit
can be set with the GLEN = 1 instruction. In assembly,
this bit can be set with the BSF COGLCONO, GLEN
instruction.

1.1.2.3 Bit Fields

Bit fields are two or more adjacent bits in the same
register. Bit fields adhere only to the short bit naming
convention. For example, the three Least Significant
bits of the COG1CONO register contain the mode
control bits. The short name for this field is MD. There
is no long bit name variant. Bit field access is only
possible in C programs. The following example
demonstrates a C program instruction for setting the
COG1 to the Push-Pull mode:

COGLCONObi ts. MD = 0x5;

Individual bits in a bit field can also be accessed with
long and short bit names. Each bit is the field name
appended with the number of the bit position within the
field. For example, the Most Significant mode bit has
the short bit name MD2 and the long bit name is
G1MD2. The following two examples demonstrate
assembly program sequences for setting the COG1 to
Push-Pull mode:

Example 1:

MOVLW  ~( 1<<GLMD1)
ANDWF  COGLCONO, F
MOVLW  1<<GLMD2 | 1<<G1MDO
| ORWF  COGLCONO, F

Example 2:

BSF COG1CONO, G1IMD2
BCF COG1CONO, G1IMVDL
BSF COGLCONO, GLMDXO

1.1.3 REGISTER AND BIT NAMING
EXCEPTIONS

1.1.3.1 Status, Interrupt, and Mirror Bits

Status, interrupt enables, interrupt flags, and mirror bits
are contained in registers that span more than one
peripheral. In these cases, the bit name shown is
unique so there is no prefix or short name variant.

1.1.3.2 Legacy Peripherals

There are some peripherals that do not strictly adhere
to these naming conventions. Peripherals that have
existed for many years and are present in almost every
device are the exceptions. These exceptions were
necessary to limit the adverse impact of the new
conventions on legacy code. Peripherals that do
adhere to the new convention will include a table in the
registers section indicating the long name prefix for
each peripheral instance. Peripherals that fall into the
exception category will not have this table. These
peripherals include, but are not limited to, the following:

+ EUSART
+ MSSP

© 2017 Microchip Technology Inc.
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2: See Table 1-1 for peripherals available on specific devices.

3: See Figure 3-1.
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PIC16(L)F19195/6/7

TABLE 1-2: PIC16(L)F19195/6/7 PINOUT DESCRIPTION

Name Function Input Type | Output Type Description
RAO0/C2IN4-/C1IN4-/ANAO/CLCINO/SEG33 RAO TTL/ST CMOS/OD | General purpose I/O.
C2IN4- AN Comparator negative input.
C1IN4- AN Comparator negative input.
ANAO AN ADC Channel input.
CLCINO™M — Configurable Logic Cell source input.
SEG33 AN LCD Analog output.
RA1/ANA1/CLCINTM/T2IN)/SEG18 RA1 TTL/ST CMOS/OD | General purpose 1/O.
ANA1 AN ADC Channel input.
cLcIN1 — Configurable Logic Cell source input.
T2INM — Timer2 external input.
SEG18 AN LCD Analog output.
RA2/C2IN1+/C1IN1+/ANA2/SEG34 RA2 TTL/ST CMOS/OD | General purpose /0.
C2IN1+ AN Comparator positive input.
C1IN1+ AN Comparator positive input.
ANA2 AN ADC Channel input.
SEG34 AN LCD Analog output.
RA3/ANA3/SEG35/VREF+ (ADC)/VREF+ (DAC1) RA3 TTL/ST CMOS/OD | General purpose /0.
ANA3 AN ADC Channel input.
SEG35 AN LCD Analog output.
VREF+ AN ADC positive reference.
(ADC)
VREF+ AN DAC positive reference.
(DAC1)
RA4/ANA4TOCKIM/SEG 14 RA4 TTL/ST CMOS/OD | General purpose /0.
ANA4 AN ADC Channel input.
TocKIM — TimerO clock input.
SEG14 AN LCD Analog output.
RA5/VBAT RA5 TTL/ST CMOS/OD | General purpose /0.
VBAT AN RTCC Back-up Battery.
RAB/ANAG/SEG36/CLKOUT RA6 TTL/ST CMOS/OD | General purpose /0.
ANAG6 AN ADC Channel input.
SEG36 AN LCD Analog output.
CLKOUT TTL/ST FOSC/4 digital output.
RA7/ANA7/SEG37/CLKIN RA7 TTL/ST CMOS/OD | General purpose /0.
ANA7 AN ADC Channel input.
SEG37 AN LCD Analog output.
CLKIN ST External Clock input.
RBO0/IOCBO/ANBO/SEG30/ZCD RBO TTL/ST CMOS/OD | General purpose /0.
10CBO TTL/ST Interrupt-on-change input.
ANBO AN ADC Channel input.
SEG30 AN LCD Analog output.
ZCD — Zero-cross detect input pin (with constant current
sink/source).
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input' ST = Schmitt Trigger input with CMOS levels 12C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels

Note 1: This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx
pins. Refer to Table 14-2 for details on which PORT pins may be used for this signal.
2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin

options as described in Table 14-3.

3: This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and

PPS output registers.

4:  These pins are configured for I2C logic levels. The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS
assignments to the other pins (e.g., RA5) will operate, but input logic levels will be standard TTL/ST, as selected by the INLVL register,
instead of the 12C specific or SMBus input buffer thresholds.

© 2017 Microchip Technology Inc.
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PIC16(L)F19195/6/7

TABLE 1-2: PIC16(L)F19195/6/7 PINOUT DESCRIPTION (CONTINUED)

Name Function Input Type | Output Type Description
RB1/10CB1/SCL®)/ScKM)/ANB1/SEGS RB1 TTL/IST CMOS/OD | General purpose 1/0.
10CB1 TTL/ST — Interrupt-on-change input.
scL@®@ 12c oD MSSPIZC clock input/output.
sck® — — MSSP SPI clock input/output.
ANB1 AN — ADC Channel input.
SEGS8 AN — LCD Analog output.
RB2/10CB2/SDAR4)/SDIM/ANB2/SEGY RB2 TTL/ST CMOS/OD | General purpose 1/O.
10CB2 TTL/ST — Interrupt-on-change input.
SDARA) 12c oD MSSP I12C data input/output.
sDIM — — MSSP SPI serial data in.
ANB2 AN — ADC Channel input.
SEG9 AN — LCD Analog output.
RB3/IOCB3/ANB3/SEG10 RB3 TTL/ST CMOS/OD | General purpose /0.
10CB3 TTL/ST Interrupt-on-change input.
ANB3 AN ADC Channel input.
SEG10 AN LCD Analog output.
RB4/I0CB4/ANB4/SEG11 RB4 TTL/ST CMOS/OD | General purpose I/O.
10CB4 TTL/ST Interrupt-on-change input.
ANB4 AN ADC Channel input.
SEG11 AN LCD Analog output.
RB5/I0CB5/ANB5/T1G(1/SEG29 RB5 TTL/ST CMOS/OD | General purpose /0.
10CB5 TTL/ST Interrupt-on-change input.
ANB5 AN ADC Channel input.
T16M — Timer1 Gate input.
SEG29 AN LCD Analog output.
RB6/I0CB6/ANB6/CLCIN2(1/SEG38/ICSPCLK RB6 TTL/ST CMOS/OD | General purpose /0.
10CB6 TTL/ST Interrupt-on-change input.
ANB6 AN ADC Channel input.
cLcIN2( Configurable Logic Cell source input.
SEG38 AN LCD Analog output.
ICSPCLK ST In-Circuit Serial Programming™ and debugging clock
input.
RB7/I0CB7/ANB7/CLCIN3(")/SEG39/ RB7 TTL/ST CMOS/OD | General purpose I/O.
DACTOUT2/ICSPDAT 10CB7 TTL/ST — Interrupt-on-change input.
ANB7 AN — ADC Channel input.
cLcIN3™ — — Configurable Logic Cell source input.
SEG39 AN — LCD Analog output.
DAC10UT2 — AN Digital-to-Analog Converter output.
ICSPDAT TTL/ST — In-Circuit Serial Programming™ and debugging data
input/output.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input' ST = Schmitt Trigger input with CMOS levels 12C = Schmitt Trigger input with 12c
HV = High Voltage XTAL = Crystal levels
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx
pins. Refer to Table 14-2 for details on which PORT pins may be used for this signal.
2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 14-3.
3:  Thisis a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and
PPS output registers.
4: These pins are configured for 1’c logic levels. The SCLx/SDAXx signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS

assignments to the other pins (e.g., RA5) will operate, but input logic levels will be standard TTL/ST, as selected by the INLVL register,
instead of the 12C specific or SMBus input buffer thresholds.
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TABLE 1-2: PIC16(L)F19195/6/7 PINOUT DESCRIPTION (CONTINUED)

Name Function Input Type | Output Type Description
RC0/10CCO/T1CKIMN/SOSCO RCO TTL/ST CMOS/OD | General purpose 1/0O.
I0CCO0 TTL/ST — Interrupt-on-change input.
T1CKIM — — Timer1 clock input.
SOSCO — AN 32.768 kHz secondary oscillator crystal driver output.
RC1/10CC1/SOSCI RC1 TTL/ST CMOS/OD | General purpose I/O.
10CC1 TTL/ST Interrupt-on-change input.
SOSCI — 32.768 kHz secondary oscillator crystal driver input.
RC2/I0CC2/SEG13/CWG1IN(M RC2 TTL/ST CMOS/OD | General purpose /0.
I0CC2 TTL/ST Interrupt-on-change input.
SEG13 AN LCD Analog output.
CWG1IN(M TTL/ST —_ Complementary Waveform Generator 1 input.
Rc3/10cc3/scL®@isckM/sEG17 RC3 TTL/IST CMOS/OD | General purpose 1/O.
I0CC3 TTL/ST — Interrupt-on-change input.
scL@®@ 12c oD MSSP I12C clock input/output.
sck® — — MSSP SPI clock input/output
SEG17 AN — LCD Analog output.
RC4/10CcC4/SDAR)SDIMSEG16 RC4 TTL/ST CMOS/OD | General purpose 1/O.
I0CC4 TTL/ST — Interrupt-on-change input.
SDAG® — — MSSP I12C data input/output.
sDI 1’C oD MSSP SPI serial data in.
SEG16 AN — LCD Analog output.
RC5/IOCC5/SEG12 RC5 TTL/ST CMOS/OD | General purpose /0.
I0CC5 TTL/ST Interrupt-on-change input.
SEG12 AN LCD Analog output.
RC6/10CcC6/CK1@)TX1()/SEG27 RC6 TTL/ST CMOS/OD | General purpose 1/O.
10CC6 TTL/ST Interrupt-on-change input.
cK1@) — EUSART synchronous clock out.
)1 — EUSART asynchronous TX data out.
SEG27 AN LCD Analog output.
RC7/10CC7/DT1®/RX11)/SEG28 RC7 TTL/ST CMOS/OD | General purpose /0.
I0CcC7 TTL/ST Interrupt-on-change input.
DT16 — EUSART synchronous data output.
Rx1(M — EUSART receive input.
SEG28 AN LCD Analog output.
RDO/ANDO/SEGO RDO TTL/ST CMOS/OD | General purpose /0.
ANDO AN ADC Channel input.
SEGO AN LCD Analog output.
RD1/AND1/SEG1 RD1 TTL/ST CMOS/OD | General purpose /0.
AND1 AN ADC Channel input.
SEG1 AN LCD Analog output.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input’ ST = Schmitt Trigger input with CMOS levels 12C = Schmitt Trigger input with 12c
HV = High Voltage XTAL = Crystal levels
Note 1: Thisis a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx
pins. Refer to Table 14-2 for details on which PORT pins may be used for this signal.
2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 14-3.
3:  This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and
PPS output registers.
4: These pins are configured for 12c logic levels. The SCLx/SDAXx signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS

assignments to the other pins (e.g., RA5) will operate, but input logic levels will be standard TTL/ST, as selected by the INLVL register,
instead of the 12C specific or SMBus input buffer thresholds.
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TABLE 1-2: PIC16(L)F19195/6/7 PINOUT DESCRIPTION (CONTINUED)
Name Function Input Type | Output Type Description
RD2/AND2/SEG2 RD2 TTL/ST CMOS/OD | General purpose /0.
AND2 AN ADC Channel input.
SEG2 AN LCD Analog output.
RD3/AND3/SEG3 RD3 TTL/ST CMOS/OD | General purpose /0.
AND3 AN ADC Channel input.
SEG3 AN LCD Analog output.
RD4/AND4/SEG4 RD4 TTL/ST CMOS/OD | General purpose /0.
AND4 AN ADC Channel input.
SEG4 AN LCD Analog output.
RD5/AND5/SEG5 RD5 TTL/ST CMOS/OD | General purpose /0.
AND5 AN ADC Channel input.
SEG5 AN LCD Analog output.
RD6/AND6/SEG6 RD6 TTL/ST CMOS/OD | General purpose /0.
ANDG6 AN ADC Channel input.
SEG6 AN LCD Analog output.
RD7/AND7/SEG7 RD7 TTL/ST CMOS/OD | General purpose /0.
AND7 AN ADC Channel input.
SEG7 AN LCD Analog output.
REO/ANEOQ/VLCD1 REO TTL/ST CMOS/OD | General purpose I/O.
ANEO AN ADC Channel input.
VLCD1 AN LCD analog input.
RE1/ANE1/VLCD2 RE1 TTL/ST CMOS/OD | General purpose /0.
ANE1 AN ADC Channel input.
VLCD2 AN LCD analog input.
RE3/IOCE3/ANE3/COMO RE3 TTL/ST CMOS/OD | General purpose I/O.
IOCE3 TTL/ST Interrupt-on-change input.
ANE3 AN ADC Channel input.
COMO AN LCD Driver Common Outputs.
RE4/IOCE4/ANE4/T4IN")/ccP2(M/coM1 RE4 TTL/ST CMOS/OD | General purpose 1/O.
IOCE4 TTL/ST Interrupt-on-change input.
ANE4 AN ADC Channel input.
T4INM — Timer4 external input.
ccp2 — CCP Capture Input.
COM1 AN LCD Driver Common Outputs.
RE5/IOCE5/ANES/CCP1()/COM2 RE5 TTL/ST CMOS/OD | General purpose /0.
IOCE5 TTL/ST Interrupt-on-change input.
ANE5 AN ADC Channel input.
ccp1M — CCP Capture Input.
COM2 AN LCD Driver Common Outputs.

Legend: AN = Analog input or output
TTL = TTL compatible input'
HV = High Voltage

Note 1:

CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels 12C = Schmitt Trigger input with 12c

XTAL = Crystal levels

OD = Open-Drain

pins. Refer to Table 14-2 for details on which PORT pins may be used for this signal.
2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 14-3.
3: This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and

PPS output registers.

This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

4: These pins are configured for 1’c logic levels. The SCLx/SDAXx signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS
assignments to the other pins (e.g., RA5) will operate, but input logic levels will be standard TTL/ST, as selected by the INLVL register,
instead of the 12C specific or SMBus input buffer thresholds.
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TABLE 1-2: PIC16(L)F19195/6/7 PINOUT DESCRIPTION (CONTINUED)

Name Function Input Type | Output Type Description
RE6/IOCE6/ANE6/SMTWIN1(/COM3 RE6 TTL/ST CMOS/OD | General purpose /0.
IOCE6 TTL/ST Interrupt-on-change input.
ANE6 AN ADC Channel input.
SMTWIN1™ — SMT window input.
COM3 AN LCD Driver Common Outputs.
RE7/IOCE7/ANE7/SMTSIG1("/SEG31 RE7 TTL/ST CMOS/OD | General purpose I/O.
IOCE7 TTL/ST Interrupt-on-change input.
ANE7 AN ADC Channel input.
sSMTSIG1( — SMT signal input.
SEG31 AN LCD Analog output.
RFO/C2INO-/C1INO-/ANFO/SEG41 RFO TTL/ST CMOS/OD | General purpose /0.
C2INO- AN Comparator negative input.
C1INO- AN Comparator negative input.
ANFO AN ADC Channel input.
SEG41 AN LCD Analog output.
RF1/ANF1/SEG19 RF1 TTL/ST CMOS/OD | General purpose /0.
ANF1 AN ADC Channel input.
SEG19 AN LCD Analog output.
RF2/ANF2/SEG20 RF2 TTL/ST CMOS/OD | General purpose /0.
ANF2 AN ADC Channel input.
SEG20 AN LCD Analog output.
RF3/C2IN2-/C1IN2-/ANF3/SEG21 RF3 TTL/ST CMOS/OD | General purpose /0.
C2IN2- AN Comparator negative input.
C1IN2- AN Comparator negative input.
ANF3 AN ADC Channel input.
SEG21 AN LCD Analog output.
RF4/C2INO+/ANF4/SEG22 RF4 TTL/ST CMOS/OD | General purpose /0.
C2INO+ AN Comparator positive input.
ANF4 AN ADC Channel input.
SEG22 AN LCD Analog output.
RF5/C2IN1-/C1IN1-/ANF5/SEG23/DAC10UT1 RF5 TTL/ST CMOS/OD | General purpose |/O.
C2IN1- AN Comparator negative input.
C1IN1- AN Comparator negative input.
ANF5 AN ADC Channel input.
SEG23 AN LCD Analog output.
DAC10UT1 — AN Digital-to-Analog Converter output.
RF6/C1INO+/ANF6/SEG24 RF6 TTL/ST CMOS/OD | General purpose /0.
C1INO+ AN Comparator positive input.
ANF6 AN ADC Channel input.
SEG24 AN LCD Analog output.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input' ST = Schmitt Trigger input with CMOS levels 12C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels

Note 1: This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 14-2 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 14-3.

3: This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and
PPS output registers.

4:  These pins are configured for I2C logic levels. The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS
assignments to the other pins (e.g., RA5) will operate, but input logic levels will be standard TTL/ST, as selected by the INLVL register,
instead of the 12C specific or SMBus input buffer thresholds.
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TABLE 1-2: PIC16(L)F19195/6/7 PINOUT DESCRIPTION (CONTINUED)

Name Function Input Type | Output Type Description

RF7/HIDF7/C2IN3-/C1IN3-/ANF7/SS(/SEG25 RF7 TTL/ST CMOS/OD | General purpose I/O.

HIDF7 TTL/ST High current output.

C2IN3- AN Comparator negative input.

C1IN3- AN Comparator negative input.

ANF7 AN ADC Channel input.

ss — MSSP SPI slave select input.

SEG25 AN LCD Analog output.
RGO/ANGO/SEG42 RGO TTL/ST CMOS/OD | General purpose /0.

ANGO AN ADC Channel input.

SEG42 AN LCD Analog output.
RG1/ANG1/CK2C)Tx2M")/SEG43 RG1 TTL/ST CMOS/OD | General purpose I/O.

ANG1 AN ADC Channel input.

ck20) — EUSART synchronous clock out.

T™>2(M — EUSART asynchronous TX data out.

SEG43 AN LCD Analog output.
RG2/ANG2/DK2C)RX2VSEG44 RG2 TTL/ST CMOS/OD | General purpose 1/0.

ANG2 AN ADC Channel input.

DK2(3) — EUSART synchronous data output.

Rx2( — EUSART receive input.

SEG44 AN LCD Analog output.
RG3/ANG3/SEG45 RG3 TTL/ST CMOS/OD | General purpose /0.

ANG3 AN ADC Channel input.

SEG45 AN LCD Analog output.
RG4/ANG4/SEG26 RG4 TTL/ST CMOS/OD | General purpose /0.

ANG4 AN ADC Channel input.

SEG26 AN LCD Analog output.
RG5/I0OCG5/MCLRIVPP RG5 TTL/IST CMOS/OD | General purpose /0.

I0CG5 TTL/ST Interrupt-on-change input.

MCLR ST Master clear input with internal weak pull up resistor.

VppP — — ICSP™ High-Voltage Programming mode entry input.

RG6/ANG6/COM6 RG6 TTL/ST CMOS/OD | General purpose /0.

ANG6 AN ADC Channel input.

COM®6 AN LCD Driver Common Outputs.
RG7/ANG7/COM7/SEG15 RG7 TTL/ST CMOS/OD | General purpose /0.

ANG7 AN ADC Channel input.

COM7 AN LCD Driver Common Outputs.

SEG15 AN LCD Analog output.
RHO/COM4 RHO TTL/ST CMOS/OD | General purpose /0.

COM4 AN LCD Driver Common Outputs.
RH1/COM5/ADCACT(" RH1 TTL/ST CMOS/OD | General purpose 1/0.

COM5 AN LCD Driver Common Outputs.

ADCACT(" TTL/ST — ADC Auto-Conversion Trigger input.

Legend: AN = Analog input or output
TTL = TTL compatible input
HV = High Voltage

PPS output registers.

CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels 12C = Schmitt Trigger input with 12c
XTAL = Crystal levels
Note 1: This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx
pins. Refer to Table 14-2 for details on which PORT pins may be used for this signal.
2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 14-3.
3:  This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and

OD = Open-Drain

4: These pins are configured for 12c logic levels. The SCLx/SDAXx signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS
assignments to the other pins (e.g., RA5) will operate, but input logic levels will be standard TTL/ST, as selected by the INLVL register,
instead of the 12C specific or SMBus input buffer thresholds.
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TABLE 1-2: PIC16(L)F19195/6/7 PINOUT DESCRIPTION (CONTINUED)

Name Function Input Type | Output Type Description
RH2/SEG32/CFLY1 RH2 TTL/ST CMOS/OD | General purpose 1/O.
SEG32 AN LCD Analog output.
CFLY1 AN LCD Drive Charge Pump Capacitor Inputs.
RH3/SEG40/CFLY2 RH3 TTL/ST CMOS/OD | General purpose 1/O.
SEG40 AN LCD Analog output.
CFLY2 AN LCD Drive Charge Pump Capacitor Inputs.
VLCD3 VLCD3 AN — LCD analog input.
VDD Vbp Power P Positive supply voltage input.
Vss Vbp Power P Ground reference.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input' ST = Schmitt Trigger input with CMOS levels 12C = Schmitt Trigger input with 1’c
HV = High Voltage XTAL = Crystal levels

Note 1: This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx

pins. Refer to Table 14-2 for details on which PORT pins may be used for this signal.

2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 14-3.

3:  This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and
PPS output registers.

4:  These pins are configured for I2C logic levels. The SCLx/SDAX signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS
assignments to the other pins (e.g., RA5) will operate, but input logic levels will be standard TTL/ST, as selected by the INLVL register,
instead of the 12C specific or SMBus input buffer thresholds.
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TABLE 1-2: PIC16(L)F19195/6/7 PINOUT DESCRIPTION (CONTINUED)

Name Function Input Type | Output Type Description
C10UT — CMOS/OD | Comparator 1 output.
C20UT — CMOS/OD | Comparator 2 output.
SDO1 — CMOS/OD | MSSP1 SPI serial data output.
SCK1 — CMOS/OD | MSSP1 SPI serial clock output.
ADGRDA — CMOS/OD | ADC Guard Ring A output.
ADGRDB — CMOS/OD | ADC Guard Ring B output.
™1 . CMOS/OD Et]tSARﬂ Asynchronous mode transmitter data out-
ck1® — CMOS/OD | EUSART1 Synchronous mode clock output.
™2 o CMOS/OD ELEJtSARTZ Asynchronous mode transmitter data out-
ck2( — CMOS/OD | EUSART2 Synchronous mode clock output.
DT® — CMOS/OD | EUSART Synchronous mode data output.
TMRO — CMOS/OD | Timer0 output.
out®@
CCP1 — CMOS/OD | CCP2 output (compare/PWM functions).
CCP2 — CMOS/OD | CCP2 output (compare/PWM functions).
PWM30OUT — CMOS/OD | PWMS3 output.
PWM40OUT — CMOS/OD | PWM4 output.
CWG1A — CMOS/OD | Complementary Waveform Generator 1 output A.
CWG1B — CMOS/OD | Complementary Waveform Generator 1 output B.
CWG1C — CMOS/OD | Complementary Waveform Generator 1 output C.
CWG1D — CMOS/OD | Complementary Waveform Generator 1 output D.
CLC10UT — CMOS/OD | Configurable Logic Cell 1 output.
CLC20UT — CMOS/OD | Configurable Logic Cell 2 output.
CLC30UT — CMOS/OD | Configurable Logic Cell 3 output.
CLC40UT — CMOS/OD | Configurable Logic Cell 4 output.
RTCC — CMOS/OD | RTCC Second Clock output.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open-Drain
TTL = TTL compatible input' ST = Schmitt Trigger input with CMOS levels 12C = Schmitt Trigger input with 12c
HV = High Voltage XTAL = Crystal levels
Note 1: This is a PPS remappable input signal. The input function may be moved from the default location shown to one of several other PORTx
pins. Refer to Table 14-2 for details on which PORT pins may be used for this signal.
2:  All output signals shown in this row are PPS remappable. These signals may be mapped to output onto one of several PORTx pin
options as described in Table 14-3.
3:  This is a bidirectional signal. For normal module operation, the firmware should map this signal to the same pin in both the PPS input and
PPS output registers.
4: These pins are configured for 1’c logic levels. The SCLx/SDAXx signals may be assigned to any of the RB1/RB2/RC3/RC4 pins. PPS

assignments to the other pins (e.g., RA5) will operate, but input logic levels will be standard TTL/ST, as selected by the INLVL register,
instead of the 12C specific or SMBus input buffer thresholds.
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2.0 GUIDELINES FOR GETTING
STARTED WITH
PIC16(L)F19195/6/7
MICROCONTROLLERS

21 Basic Connection Requirements

Getting started with the PIC16(L)F19195/6/7 family of
8-bit microcontrollers requires attention to a minimal
set of device pin connections before proceeding with
development.

The following pins must always be connected:

« All' VDD and Vss pins
(see Section 2.2 “Power Supply Pins”)

* MCLR pin (when configured for external
operation)
(see Section 2.3 “Master Clear (MCLR) Pin”)

These pins must also be connected if they are being
used in the end application:

» ICSPCLK/ICSPDAT pins used for In-Circuit Serial
Programming™  (ICSP™) and debugging
purposes (see Section 2.4 “ICSP™ Pins”)

* OSC1, OSC2, SOSCO and SOSCI pins when an
external oscillator source is used
(see Section 2.5 “External Oscillator Pins”)

Additionally, the following pins may be required:

* VREF+ pins are used when external voltage refer-
ence for analog modules is implemented

The minimum mandatory connections are shown in
Figure 2-1.

FIGURE 2-1: RECOMMENDED
MINIMUM CONNECTIONS
(Note 1)
il c2
oo | H
| |
' SR1 | g 8
! R2 [
! MCLR/VpPP
| |
| |
c1
VT : PIC16(L)F1xxx
1 = |
T T T T vss
L]

Key (all values are recommendations):
C1: 10 nF, 16V ceramic

C2: 0.1 yF, 16V ceramic

R1: 10 kQ

R2: 100Q to 470Q

Note1: Only when MCLRE configuration bit is 1 and the
MCLR pin does not have a weak pull-up.

2.2 Power Supply Pins
2.21 DECOUPLING CAPACITORS

The use of decoupling capacitors on every pair of
power supply pins (VDD and VsS) is required. All VDD
and Vss pins must be connected. None can be left
floating.

Consider the following criteria when using decoupling
capacitors:

» Value and type of capacitor: A 0.1 yF (100 nF),
10-25V capacitor is recommended. The capacitor
should be a low-ESR device, with a resonance
frequency in the range of 200 MHz and higher.
Ceramic capacitors are recommended.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace
length from the pin to the capacitor is no greater
than 0.25 inch (6 mm).

» Handling high-frequency noise: If the board is
experiencing high-frequency noise (upward of
tens of MHz), add a second ceramic type
capacitor in parallel to the above described
decoupling capacitor. The value of the second
capacitor can be in the range of 0.01 pF to
0.001 uF. Place this second capacitor next to
each primary decoupling capacitor. In high-speed
circuit designs, consider implementing a decade
pair of capacitances as close to the power and
ground pins as possible (e.g., 0.1 pF in parallel
with 0.001 yF).

* Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum,  thereby reducing PCB trace
inductance.

222 TANK CAPACITORS

On boards with power traces running longer than six
inches in length, it is suggested to use a tank capacitor
for integrated circuits, including microcontrollers, to
supply a local power source. The value of the tank
capacitor should be determined based on the trace
resistance that connects the power supply source to
the device, and the maximum current drawn by the
device in the application. In other words, select the tank
capacitor so that it meets the acceptable voltage sag at
the device. Typical values range from 4.7 yF to 47 pF.
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2.3 Master Clear (MCLR) Pin

The MCLR pin provides three specific device functions:

» Device Reset (when MCLRE = 1)
+ Digital input pin (when MCLRE = 0)
» Device Programming and Debugging

If programming and debugging are not required in the
end application then either set the MCLRE
Configuration bit to ‘1’ and use the pin as a digital input
or clear the MCLRE Configuration bit and leave the pin
open to use the internal weak pull-up. The addition of
other components, to help increase the application’s
resistance to spurious Resets from voltage sags, may
be beneficial. A typical configuration is shown in
Figure 2-1. Other circuit designs may be implemented,
depending on the application’s requirements.

During programming and debugging, the resistance
and capacitance that can be added to the pin must be
considered. Device programmers and debuggers drive
the MCLR pin. Consequently, specific voltage levels
(VIH and VIL) and fast signal transitions must not be
adversely affected. Therefore, the programmer
MCLR/VPP output should be connected directly to the
pin so that R1 isolates the capacitor, C1 from the MCLR
pin during programming and debugging operations.

Any components associated with the MCLR pin should
be placed within 0.25 inch (6 mm) of the pin.

2.4 ICSP™ Pins

The ICSPCLK and ICSPDAT pins are used for
In-Circuit Serial Programming™ (ICSP™) and
debugging purposes. It is recommended to keep the
trace length between the ICSP connector and the ICSP
pins on the device as short as possible. If the ICSP
connector is expected to experience an ESD event, a
series resistor is recommended, with the value in the
range of a few tens of ohms, not to exceed 100Q.

Pull-up resistors, series diodes and capacitors on the
ICSPCLK and ICSPDAT pins are not recommended as
they will interfere with the programmer/debugger
communications to the device. If such discrete
components are an application requirement, they
should be isolated from the programmer by resistors
between the application and the device pins or
removed from the circuit during programming.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits, and pin input voltage high
(VIH) and input low (VIL) requirements.

For device emulation, ensure that the “Communication
Channel Select” (i.e., ICSPCLK/ICSPDAT pins),
programmed into the device, matches the physical
connections for the ICSP to the Microchip debugger/
emulator tool.

For more information on available Microchip
development tools connection requirements, refer to
Section 41.0 “Development Support”.
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2.5 External Oscillator Pins

Many microcontrollers have options for at least two
oscillators: a high-frequency primary oscillator and a
low-frequency  secondary oscillator (refer to
Section 9.0 “Oscillator Module (with Fail-Safe
Clock Monitor)” for details).

The oscillator circuit should be placed on the same side
of the board as the device. Place the oscillator circuit
close to the respective oscillator pins with no more than
0.5 inch (12 mm) between the circuit components and
the pins. The load capacitors should be placed next to
the oscillator itself, on the same side of the board.

Use a grounded copper pour around the oscillator
circuit to isolate it from surrounding circuits. The
grounded copper pour should be routed directly to the
MCU ground. Do not run any signal traces or power
traces inside the ground pour. Also, if using a two-sided
board, avoid any traces on the other side of the board
where the crystal is placed.

Layout suggestions are shown in Figure 2-2. In-line
packages may be handled with a single-sided layout
that completely encompasses the oscillator pins. With
fine-pitch packages, it is not always possible to
completely surround the pins and components. A
suitable solution is to tie the broken guard sections to a
mirrored ground layer. In all cases, the guard trace(s)
must be returned to ground.

In planning the application’s routing and I/O
assignments, ensure that adjacent port pins, and other
signals in close proximity to the oscillator, are benign
(i.e., free of high frequencies, short rise and fall times,
and other similar noise).

For additional information and design guidance on
oscillator circuits, please refer to these Microchip
Application Notes, available at the corporate website
(www.microchip.com):

» ANB826, “Crystal Oscillator Basics and Crystal
Selection for rfPIC™ and PICmicro® Devices”

+ ANB49, “Basic PICmicro® Oscillator Design”

« AN943, “Practical PICmicro® Oscillator Analysis
and Design”

* AN949, “Making Your Oscillator Work”

2.6 Unused I/Os

Unused I/O pins should be configured as outputs and
driven to a logic low state. Alternatively, connect a 1 kQ
to 10 kQ resistor to Vss on unused pins and drive the
output logic low.
FIGURE 2-2: SUGGESTED
PLACEMENT OF THE
OSCILLATOR CIRCUIT

Single-Sided and In-Line Layouts:

Copper Pour Primary Oscillator
(tied to ground)

DEVICE PINS

Prima
Oscilla?o/r

C1

Secondary Oscillator
(SOSC)

Crystal

SOSC: C2

Fine-Pitch (Dual-Sided) Layouts:

Top Layer Copper Pour
(tied to ground)

Bottom Layer

Copper Pour — g
(tied to ground)

S0OSCO

Cc2

Oscillator

GND Crystal

C1

SOsClI

DEVICE PINS
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3.0 ENHANCED MID-RANGE CPU

This family of devices contains an enhanced mid-range
8-bit CPU core. The CPU has 48 instructions. Interrupt
capability includes automatic context saving.

The hardware stack is 16-levels deep and has
Overflow and Underflow Reset capability. Direct,
Indirect, and Relative Addressing modes are available.
Two File Select Registers (FSRs) provide the ability to
read program and data memory.

FIGURE 3-1: CORE DATA PATH DIAGRAM
15 Configuration
15 | | Data Bus 8
Progran: Counter [
x Flash ‘
2 > Program
= Y
Memory 16-Level Stack
(15-bit) RAM
]
Program 14
cég L—» Program Memory 12 RAM Addr
v » Read (PMR)
Y
Instruction Reg Addr MUX
1 Indirect |
Direct Addr 7 1 Addr
5 12
BSR Reg_l
15
T M FSROReg
e | FSRiReg |«
STATUS Reg
8 /TN l
: 3 MUX
Instruction Povyer—up * |
Decode and [+ > PTlmer »
Control ower-on
Reset 8 ALU
Watchdog
CLKIN [XF— Timer
« » | Brown-out ¥
CLKOUT XF—— Timing Reset WRea
soscl [X— Generation
sSosco X— é é
]
\ VbD Vss
Internal
Oscillator
Block
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3.1 Automatic Interrupt Context
Saving

During interrupts, certain registers are automatically
saved in shadow registers and restored when returning
from the interrupt. This saves stack space and user
code. See Section 10.5 “Automatic Context Saving”
for more information.

3.2 16-Level Stack with Overflow and
Underflow

These devices have a hardware stack memory 15 bits
wide and 16 words deep. A Stack Overflow or
Underflow will set the appropriate bit (STKOVF or
STKUNF) in the PCON register, and if enabled, will
cause a software Reset. See Section 4.5 “Stack” for
more details.

3.3 File Select Registers

There are two 16-bit File Select Registers (FSR). FSRs
can access all file registers, program memory, and data
EEPROM, which allows one Data Pointer for all mem-
ory. When an FSR points to program memory, there is
one additional instruction cycle in instructions using
INDF to allow the data to be fetched. General purpose
memory can also be addressed linearly, providing the
ability to access contiguous data larger than 80 bytes.
See Section 4.6 “Indirect Addressing” for more
details.

34 Instruction Set

There are 48 instructions for the enhanced mid-range
CPU to support the features of the CPU. See
Section 37.0 “Instruction Set Summary” for more
details.
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4.0 MEMORY ORGANIZATION

These devices contain the following types of memory:

The following features are associated with access and

Program Memory

- Configuration Words

- Device ID

- UserID

- Program Flash Memory

- Device Information Area (DIA)
- Device Configuration Information (DCI)
- Revision ID

Data Memory

- Core Registers

- Special Function Registers

- General Purpose RAM (GPR)
- Common RAM

Data EEPROM

control of program memory and data memory:

PCL and PCLATH
Stack

Indirect Addressing
NVMREG access

4.1 Program Memory Organization

The enhanced mid-range core has a 15-bit program
counter capable of addressing 32K x 14 program
memory space. Table 4-1 shows the memory sizes
implemented. The Reset vector is at 0000h and the
interrupt vector is at 0004h (see Figure 4-1).

TABLE 4-1: DEVICE SIZES AND ADDRESSES
Device Program Flash Memory Size (Words) | Last Program Memory Address
PIC16(L)F19195 8k 1FFFh
PIC16(L)F19196 16k 3FFFh
PIC16(L)F19197 32k 7FFFh
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FIGURE 4-1: PROGRAM MEMORY MAP AND STACK FOR PIC16(L)F19195/6/7
PIC16(L)F19195 PIC16(L)F19196 PIC16(L)F19197

| PC<15:0>0) | PC<15:0>C) | PC<15:0>() |
Note1|  Stack(16levels) [  Stack(16levels) |  Stack (16levels) | Note 1
0000h 0000h
07FFh 07FFh
0800?: Program Flash Memory ?800h
OFFFh Program Flash Memory OFFFh
1000h 1000h

: Program Flash Memory .
1FFFh 1FFFh
2000h 2000h
3FFFh ) @ 3FFFh
4000h Unimplemented 4000h
: Unimplemented®® .
7FFFh 7FFFh
Note 1: The stack is a separate SRAM panel, apart from all user memory panels.
2:  The addresses do not roll over. The region is read as ‘0.
3:  For the purposes of instruction fetching during program execution, only 15 bits

(PC<14:0>) are used. However, for the purposes of nonvolatile memory reading and

writing through ICSP™ programming operations, the PC uses all 16 bits (PC<15:0>),

and the “Load PC Address” command requires a full 16-bit data payload.

411 READING PROGRAM MEMORY AS EXAMPLE 4-1: RETLWINSTRUCTION
DATA constants
BRW ;Add Index in Wto

There are three methods of accessing constants in
program memory. The first method is to use tables of
RETLWinstructions. The second method is to set an
FSR to point to the program memory. The third method
is to use the NVMREG interface to access the program
memory. Refer to Section 13.4 “NVMREG Access”.

4111 RETLWiInstruction

The RETLWinstruction can be used to provide access
to tables of constants. The recommended way to create
such a table is shown in Example 4-1.

; program counter to
;select data
;1 ndex0 data
;I ndex1 data

RETLW DATAO
RETLW DATA1
RETLW DATA2
RETLW DATA3

nmy_function
;... LOTS OF CODE...
MOVLW DATA | NDEX
call constants
;... THE CONSTANT IS IN W

The BRW instruction makes this type of table very
simple to implement.
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41.1.2 Indirect Read with FSR

The program memory can be accessed as data by
setting bit 7 of an FSRxH register and reading the
matching INDFx register. The MOVI Winstruction will
place the lower eight bits of the addressed word in the
W register. Writes to the program memory cannot be
performed via the INDF registers. Instructions that read
the program memory via the FSR require one extra
instruction cycle to complete. Example 4-2
demonstrates reading the program memory via an
FSR.

The HIGH directive will set bit 7 if a label points to a
location in the program memory. This applies to the
assembly code Example 4-2 shown below.

EXAMPLE 4-2: ACCESSING PROGRAM
MEMORY VIA FSR
constants
RETLW DATAO ;I ndex0 data
RETLW DATA1 ;I ndex1 data
RETLW DATA2

RETLW DATA3
nmy_function
;...LOTS OF CODE...
MOVLW LOW const ant s
MOVWAF  FSR1L
MOVLW HI GH constants
MOVWF  FSR1H
MOVI W O[ FSR1]
; THE PROGRAM MEMORY IS IN W

4.2 Memory Access Partition (MAP)

User Flash is partitioned into:

* Application Block

» Boot Block, and

» Storage Area Flash (SAF) Block

The user can allocate the memory usage by setting
the BBEN bit, selecting the size of the partition defined
by BBSIZE<2:0> bits and enabling the Storage Area
Flash by the SAFEN bit of the Configuration Word
(see Register 5-4). Refer to Table 4-2 for the different
user Flash memory partitions.

4.2.1 APPLICATION BLOCK

Default settings of the Configuration bits (BBEN = 1
and SAFEN = 1) assign all memory in the user Flash
area to the Application Block.

422 BOOT BLOCK

If BBEN = 1, the Boot Block is enabled and a specific
address range is alloted as the Boot Block based on
the value of the BBSIZE bits of Configuration Word
(Register 5-4) and the sizes provided in Table 5-1.

423 STORAGE AREA FLASH

Storage Area Flash (SAF) is enabled by clearing the
SAFEN bit of the Configuration Word in Register 5-4. If
enabled, the SAF block is placed at the end of memory
and spans 128 words. If the Storage Area Flash (SAF)
is enabled, the SAF area is not available for program
execution.

424 MEMORY WRITE PROTECTION

All the memory blocks have corresponding write
protection fuses WRTAPP and WRTB bits in the
Configuration Word (Register 5-4). If write-protected
locations are written from NVMCON registers, memory
is not changed and the WRERR bit defined in
Register 12-5 is set as explained in Section 13.4.9
“WRERR Bit”.

4.25 MEMORY VIOLATION

A Memory Execution Violation Reset occurs while
executing an instruction that has been fetched from
outside a valid execution area, clearing the MEMV bit.
Refer to Section 8.13 “Memory Execution Violation”
for the available valid program execution areas and the
PCONT1 register definition (Register 8-3) for MEMV bit
conditions.
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TABLE 4-2: MEMORY ACCESS PARTITION
Partition
REG Address BBEN=1 BBEN =1 BBEN =0 BBEN =0
SAFEN =1 SAFEN =0 SAFEN =1 SAFEN =0
OO .OOOOh BOOT BLOCK BOOT BLOCK
Last Boot Block Memory Address APFéIﬂgé‘EON (Note 4) (Note 4)
Last Boot Block Memory Address + 1(1) APPLICATION (Note 4) APPLICATION
PFM oo BLOCK BLOCK
Last Program Memory Address - 80h (Note 4) AP';'—!S/('\;EON (Note 4)
|._E.IS:t Program Memory Address - 7Fh(? SAF (Note 4) SAF
Last Program Memory Address (Note 4) (Note 4)
i (3) CONFIG
CONF IG | Config Memory Address (Note 4)
Note 1: Last Boot Block Memory Address is based on BBSIZE[2:0] given in Table 5-1.
2:  Last Program Memory Address is the Flash size given in Table 4-1.
3:  Config Memory Address are the address locations of the Configuration Words given in Table 13-2.
4:  Each memory block has a corresponding write protection fuse defined by the WRTAPP, WRTB and WRTSAF bits in the Configuration

Word (Register 5-4).

© 2017 Microchip Technology Inc.
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4.3 Data Memory Organization

The data memory is partitioned into 64 memory banks
with 128 bytes in each bank. Each bank consists of
(Figure 4.3.6):
FIGURE 4-2: BANKED MEMORY
PARTITIONING

7-bit Bank Offset Memory Region

00h
Core Registers
(12 bytes)
0Bh
0Ch
Special Function Registers(1)
(up to 100 bytes maximum)
1Fh
20h
General Purpose RAM
(80 bytes maximum)
6Fh
70h
Common RAM
(16 bytes)
7Fh

Note 1: This table shows the address for an
example bank with 20 bytes of SFRs only.

* 12 core registers

» Up to 100 Special Function Registers (SFR)

» Up to 80 bytes of General Purpose RAM (GPR)
* 16 bytes of common RAM

4.3.1 BANK SELECTION

The active bank is selected by writing the bank number
into the Bank Select Register (BSR). Unimplemented
memory will read as ‘0O’. All data memory can be
accessed either directly (via instructions that use the
file registers) or indirectly via the two File Select
Registers (FSR). See Section 4.6 “Indirect
Addressing” for more information.

Data memory uses a 13-bit address. The upper six bits
of the address define the Bank address and the lower
seven bits select the registers/RAM in that bank.

432 CORE REGISTERS

The core registers contain the registers that directly
affect the basic operation. The core registers occupy
the first 12 addresses of every data memory bank
(addresses x00h/x08h through x0Bh/x8Bh). These
registers are listed below in Table 4-3. For detailed
information, see Table 4-3.

TABLE 4-3: CORE REGISTERS
Addresses BANKXx
x00h or x80h INDFO
x01h or x81h INDF1
x02h or x82h PCL
x03h or x83h STATUS
x04h or x84h FSROL
x05h or x85h FSROH
x06h or x86h FSR1L
x07h or x87h FSR1H
x08h or x88h BSR
x09h or x89h WREG
X0Ah or x8Ah PCLATH
x0Bh or x8Bh INTCON

© 2017 Microchip Technology Inc.
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4.3.21 STATUS Register
The STATUS register, shown in Register 4-1, contains:

« the arithmetic status of the ALU
* the Reset status

The STATUS register can be the destination for any
instruction, like any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the

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).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOWWF instructions are used to alter the
STATUS register, because these instructions do not
affect any Status bits. For other instructions not
affecting any Status bits (refer to Section 37.0
“Instruction Set Summary”).

Note 1: The C and DC bits operate as Borrow
and Digit Borrow out bits, respectively, in

STATUS register as destination may be different than subtraction.
intended.
REGISTER 4-1: STATUS: STATUS REGISTER
u-0 U-0 u-0 R-1/q R-1/q R/W-0/u R/W-0/u R/W-0/u
— — — TO PD z pc c
bit 7 bit 0
Legend:

R = Readable bit
u = Bit is unchanged

W = Writable bit
x = Bit is unknown

U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared q = Value depends on condition
bit 7-5 Unimplemented: Read as ‘0’
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/Digit Borrow bit (ADDWF, ADDLW SUBLW SUBVF instructions)()
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 O C: Carry/Borrow bit(!) (ADDWF, ADDLW SUBLW SUBWF instructions)()

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 1: 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-order or low-order

bit of the source register.

© 2017 Microchip Technology Inc.
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4.3.3

SPECIAL FUNCTION REGISTER

The Special Function Registers are registers used by
the application to control the desired operation of
peripheral functions in the device. The Special Function
Registers occupy the 20 bytes of the data banks 0-59
and 100 bytes of the data banks 60-63, after the core
registers.

The SFRs associated with the operation of the
peripherals are described in the appropriate peripheral
chapter of this data sheet.

434 GENERAL PURPOSE RAM

There are up to 80 bytes of GPR in each data memory

bank.

TABLE 4-4: GENERAL PURPOSE RAM SIZE AND BANK LOCATION

PIC16(L)F19195 PIC16(L)F19196 PIC16(L)F19197
Bank Address Size (Bytes) Address Size (Bytes) Address Size (Bytes)

0 020h-07Fh 96 020h-07Fh 96 020h-07Fh 96
1 0AOh-0EFh 80 0AOh-OEFh 80 0AOh-OEFh 80
2 120h-16Fh 80 120h-16Fh 80 120h-16Fh 80
3 1A0h-1EFh 80 1A0h-1EFh 80 1A0h-1EFh 80
4 220h-26Fh 80 220h-26Fh 80 220h-26Fh 80
5 2A0h-2EFh 80 2A0h-2EFh 80 2A0h-2EFh 80
6 320h-36Fh 80 320h-36Fh 80 320h-36Fh 80
7 3A0h-3EFh 80 3A0h-EFh 80 3A0h-3EFh 80
8 420h-46Fh 80 420h-46Fh 80 420h-46Fh 80
9 4A0h-4EFh 80 4A0h-4EFh 80 4A0h-4EFh 80
10 520h-560h 80 520h-560h 80 520h-560h 80
1 5A0h-5EFh 80 5A0h-5EFh 80 5A0h-5EFh 80
12 | 620h-64Fh 48 620h-64Fh 80 620h-64Fh 80
13 6A0h-6EFh 80 6A0h-6EFh 80
14 720h-76Fh 80 720h-76Fh 80
15 7A0h-7EFh 80 7A0h-7EFh 80
16 820h-96Fh 80 820h-96Fh 80
17 8A0Oh-8EFh 80 8A0Oh-8EFh 80
18 920h-96Fh 80 920h-96Fh 80
19 9A0h-9EFh 80 9A0h-9EFh 80
20 A20h-A6Fh 80 A20h-A6Fh 80
21 AAOh-AEFh 80 AAOh-AEFh 80
22 B20h-B6Fh 80 B20h-B6Fh 80
23 BAOh-BEFh 80 BAOh-BEFh 80
24 C20h-C6Fh 80 C20h-C6Fh 80
25 CAOh-CBFh 32 CAOh-CEFh 80
26 D20h-D6Fh 80
27 DAOh-DEFh 80

© 2017 Microchip Technology Inc.
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TABLE 4-4: GENERAL PURPOSE RAM SIZE AND BANK LOCATION

28 E20h-E6Fh 80
29 EAOh-EEFh 80
30 F20h-F6Fh 80
31 FAOh-FEFh 80
32 1020h-106Fh 80
33 10A0h-10EFh 80
34 1120h-116Fh 80
35 11AOh-11EFh 80
36 1220h-126Fh 80
37 12A0h-12EFh 80
38 1320h-136Fh 80
39 13A0h-13EFh 80
40 1420h-146Fh 80
41 14A0h-14EFh 80
42 1520h-156Fh 80
43 15A0h-15EFh 80
44 1620h-166Fh 80
45 16A0h-16EFh 80
46 1720h-176Fh 80
47 17A0h-17EFh 80
48 1820h-186Fh 80
49 18A0h-18EFh 80
50 1920h-196Fh 80
Legend: = Unimplemented GPR locations

TABLE 4-5: GENERAL PURPOSE RAM
SIZE AND BANK LOCATION

Device General Purpose RAM Size (Bytes)
PIC16(L)F19195 1024
PIC16(L)F19196 2048
PIC16(L)F19197 4096

4341 Linear Access to GPR

The general purpose RAM can be accessed in a
non-banked method via the FSRs. This can simplify
access to large memory structures. See Section 4.6.2
“Linear Data Memory” for more information.

43.5 COMMON RAM

There are 16 bytes of common RAM accessible from all
banks.

4.3.6 DEVICE MEMORY MAPS

The memory maps are as shown in Table 4-6 through
Table 4-12.

© 2017 Microchip Technology Inc. Preliminary
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TABLE 4-6: PIC16(L)F19195/6/7 MEMORY MAP, BANKS 0-7
BANK 0 BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 BANK 6 BANK 7
000h 080h 100h 180h 200h 280h 300h 380h
Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers
(Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3)
00Bh 08Bh 10Bh 18Bh 20Bh 28Bh 30Bh 38Bh
00Ch PORTA 08Ch ADLTHL 10Ch ADACQL 18Ch SSP1BUF 20Ch TMR1L 28Ch T2TMR 30Ch CCPR1L 38Ch —
00Dh PORTB 08Dh ADLTHH 10Dh ADACQH 18Dh SSP1ADD 20Dh TMR1H 28Dh T2PR 30Dh CCPR1H 38Dh —
00Eh PORTC 08Eh ADUTHL 10Eh ADCAP 18Eh SSP1MSK 20Eh T1CON 28Eh T2CON 30Eh CCP1CON 38Eh —
00Fh PORTD 08Fh ADUTHH 10Fh ADPREL 18Fh SSP1STAT 20Fh T1GCON 28Fh T2HLT 30Fh CCP1CAP 38Fh —
010h PORTE 090h ADERRL 110h ADPREH 190h SSP1CON1 210h T1GATE 290h T2CLKCON 310h CCPR2L 390h —
011h PORTF 091h ADERRH 111h ADCONO 191h SSP1CON2 211h T1CLK 291h T2RST 311h CCPR2H 391h —
012h TRISA 092h ADSTPTL 112h ADCON1 192h SSP1CON3 212h — 292h T4TMR 312h CCP2CON 392h —
013h TRISB 093h ADSTPTH 113h ADCON2 193h — 213h — 293h T4PR 313h CCP2CAP 393h —
014h TRISC 094h ADFLTRL 114h ADCON3 194h — 214h — 294h T4CON 314h PWM3DCL 394h —
015h TRISD 095h ADFLTRH 115h ADSTAT 195h — 215h — 295h T4HLT 315h PWM3DCH 395h —
016h TRISE 096h ADACCL 116h ADREF 196h — 216h — 296h T4CLKCON 316h PWM3CON 396h —
017h TRISF 097h ADACCH 117h ADACT 197h — 217h — 297h T4RST 317h — 397h —
018h LATA 098h ADACCU 118h ADCLK 198h — 218h — 298h — 318h PWM4DCL 398h —
019h LATB 099h ADCNT 119h RC1REG 19%h — 21%h — 299h — 319h PWM4DCH 399h —
01Ah LATC 09Ah ADRPT 11Ah TX1REG 19Ah — 21Ah — 29Ah — 31Ah PWM4CON 39Ah —
01Bh LATD 09Bh ADPREVL 11Bh SP1BRGL 19Bh — 21Bh — 29Bh — 31Bh — 39Bh —
01Ch LATE 09Ch ADPREVH 11Ch SP1BRGH 19Ch — 21Ch — 29Ch — 31Ch — 39Ch —
01Dh LATF 09Dh ADRESL 11Dh RC1STA 19Dh — 21Dh — 29Dh — 31Dh — 39Dh —
01Eh — 09Eh ADRESH 11Eh TX1STA 19Eh — 21Eh CCPTMRSO0 29Eh — 31Eh — 39Eh —
01Fh — 09Fh — 11Fh BAUD1CON 19Fh — 21Fh — 29Fh — 31Fh — 39Fh —
020h 0AOh 120h 1A0h 220h 2A0h 320h 3A0h
General General General G P G P
General Purpose General Purpose Purpose Purpose Purpose eneRra rurpose eneRra rurpose
Register 80 Bytes Register 80 Bytes Register Register Register 85)%'3:6" SoegBlster
80 Bytes 80 Bytes 80 Bytes ytes ytes
General Purpose
Register 96 Bytes
OEFh 16Fh 1EFh 26Fh 2EFh 36Fh 3EFh
OFOh 170h 1FOh 270h 2F0h 370h 3FOh
Accesses Accesses Accesses Accesses Accesses Accesses Accesses
70h — 7Fh 70h — 7Fh 70h — 7Fh 70h — 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh
07Fh OFFh 17Fh 1FFh 27Fh 2FFh 37Fh 3FFh
Note 1: Unimplemented locations read as ‘0.
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TABLE 4-7:

400h

40Ch
40Dh
40Eh
40Fh
410h
411h
412h
413h
414h
415h
416h
417h
418h
419h
41Ah
41Bh
41Ch
41Dh

41Eh
41Fh
420h

46Fh
470h

47Fh

Note

PIC16(L)F19195/6/7 MEMORY MAP, BANKS 8-15

BANK 8 BANK 9 BANK 10 BANK 11 BANK 12 BANK 13 BANK 14 BANK 15
480h 500h 580h 600h 680h 700h 780h
Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers
(Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3)
— 48Ch SMT1TMRL | 50Ch — 58Ch — 60Ch | CWG1CLKCON | 68Ch — 70Ch PIRO 78Ch —
— 48Dh | SMT1TMRH | 50Dh — 58Dh — 60Dh CWG1ISM 68Dh — 70Dh PIR1 78Dh —
= 48Eh | SMT1TMRU 50Eh = 58Eh = 60Eh CWG1DBR 68Eh — 70Eh PIR2 78Eh —
— 48Fh SMT1CPRL 50Fh — 58Fh = 60Fh CWG1DBF 68Fh — 70Fh PIR3 78Fh —
— 490h SMT1CPRH 510h — 590h — 610h | CWG1CONO | 690h — 710h PIR4 790h —
— 491h SMT1CPRU 511h — 591h — 611h | CWG1CON1 691h — 711h PIR5 791h —
— 492h SMT1CPWL 512h — 592h = 612h CWG1AS0 692h — 712h PIR6 792h —
— 493h SMT1CPWH 513h — 593h — 613h CWG1AS1 693h — 713h PIR7 793h =
— 494h | SMT1CPWU | 514h — 594h — 614h CWG1STR 694h — 714h PIR8 794h —
— 495h SMT1PRL 515h = 595h — 615h = 695h — 715h — 795h —
— 496h SMT1PRH 516h — 596h = 616h = 696h — 716h PIEO 796h PMDO
— 497h SMT1PRU 517h — 597h — 617h — 697h — 717h PIE1 797h PMD1
— 498h SMT1CONO 518h — 598h — 618h — 698h — 718h PIE2 798h PMD2
— 499h SMT1CON1 519h — 599h = 619h = 699h — 719h PIE3 799h PMD3
— 49Ah SMT1STAT 51Ah — 59Ah = 61Ah = 69Ah — 71Ah PIE4 79Ah PMD4
— 49Bh SMT1CLK 51Bh — 59Bh — 61Bh — 69Bh — 71Bh PIE5 79Bh PMD5
— 49Ch SMT1SIG 51Ch — 59Ch TMROL 61Ch — 69Ch — 71Ch PIE6 79Ch =
— 49Dh SMT1WIN 51Dh — 59Dh TMROH 61Dh = 69Dh — 71Dh PIE7 79Dh —
— 49Eh — 51Eh — 59Eh TOCONO 61Eh — 69Eh — 71Eh PIE8 79Eh —
— 49Fh — 51Fh — 59Fh TOCON1 61Fh = 69Fh — 71Fh — 79Fh -
4A0h 520h 5A0h 620h 6A0h 720h 7A0h
General Purpose
General Purpose General Purpose General Purpose General Purpose | 64Fh regiler 48 Byes Genere?l Purpose Genergl Purpose Genere'll Purpose
Register 80 Bytes Register 80 Bytes Register 80 Bytes Register 80 Bytes| g50n G Register 80 Register 80 Register 80
eneral Purpose Bytes@() Bytes@@) Bytes@()
Register 32
4EFh 56Fh 5EFh gorh | BYes®® Jeepy 76Fh 7EFh
Common RAM | 4Foh | Common RAM | 570h | Common RAM | 5F0h | Common RAM | 670h | Common RAM | 6F0h | Common RAM | 770nh | Common RAM | 7Foh | Common RAM
Accesses Accesses Accesses Accesses Accesses Accesses Accesses Accesses
470h-47Fh 4FFh 4FOh-4FFh 57Fh 570h-57Fh 5FFh 5F0h-5FFh 67Fh 670h-67Fh 6FFh 6F0h-6FFh 77Fh 770h-77Fh 7FFh 7FOh-7FFh
1:  Unimplemented locations read as ‘0.

2:  Presentonly on PIC16(L)F19196
3:  Presentonly on PIC16(L)F19197
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TABLE 4-8:

800h

80Ch
80Dh
80Eh
80Fh
810h
811h
812h
813h
814h
815h
816h
817h
818h
819h
81Ah
81Bh
81Ch
81Dh
81Eh
81Fh

820h

86Fh
870h

87Fh

Note

PIC16(L)F19195/6/7 MEMORY MAP, BANKS 16-23

BANK 16 BANK 17 BANK 18 BANK 19 BANK 20 BANK 21 BANK 22 BANK 23
880h 900h 980h A0Oh A80h BOOh B80h
Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers

(Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3) (Table 4-3)
WDTCONO 88Ch CPUDOZE 90Ch FVRCON 98Ch — AOCh — A8Ch — BOCh — B8Ch —
WDTCON1 88Dh OSCCON1 90Dh — 98Dh — AODh — A8Dh — BODh — B8Dh —
WDTPSL 88Eh OSCCON2 90Eh DAC1CONO 98Eh — AOEh — A8Eh — BOEh — B8Eh —
WDTPSH 88Fh OSCCON3 90Fh DAC1CON1 98Fh CMOUT AOFh — A8Fh — BOFh — B8Fh —
WDTTMR 890h OSCSTAT 910h — 990h CM1CONO A10h — A90h — B10h — B90h —
BORCON 891h OSCEN 911h — 991h CM1CON1 A11h — A91h — B11h — B91h —
VREGCON 892h OSCTUNE 912h — 992h CM1NSEL A12h — A92h — B12h — B92h —
PCONO 893h OSCFRQ 913h — 993h CM1PSEL A13h — A93h — B13h — B93h —
PCON1 894h ACTCON 914h — 994h CM2CONO A14h — A94h — B14h — B94h —

— 895h — 915h — 995h CM2CON1 A15h — A95h — B15h — B95h —

— 896h — 916h — 996h CM2NSEL A16h — A96h — B16h — B96h —

— 897h — 917h — 997h CM2PSEL A17h — A97h — B17h — B97h —

— 898h — 918h — 998h — A18h — A98h — B18h — B98h —

— 899h — 91%h — 999h — A19h RC2REG A99h — B19h — B99h —
NVMADRL 89Ah — 91Ah — 99Ah — A1Ah TX2REG A9Ah — B1Ah — B9Ah —
NVMADRH 89Bh — 91Bh — 99Bh — A1Bh SP2BRGL A9Bh — B1Bh — B9Bh —
NVMDATL 89Ch — 91Ch — 99Ch — A1Ch SP2BRGH A9Ch — B1Ch — B9Ch —
NVMDATH 89Dh — 91Dh — 99Dh — A1Dh RC2STA A9Dh — B1Dh — B9Dh —
NVMCON1 89Eh — 91Eh — 99Eh — A1Eh TX2STA A9Eh — B1Eh — B9Eh —
NVMCON2 89Fh — 91Fh ZCDCON 99Fh — A1Fh BAUD2CON A9Fh — B1Fh — B9Fh —

8AOh 920h 9A0h A20h AAOh B20h BAOh
General Purpose General Purpose General Purpose General Purpose General Purpose General Purpose General Purpose General Purpose
Register 80 Register 80 Register 80 Register 80 Register 80 Register 80 Register 80 Register 80
Bytes(®®) Bytes(®?) Bytes(2®) Bytes(®®) Bytes(®?3) Bytes(®®) Bytes(2®) Bytes(®3)
8EFh 96Fh 9EFh A6Fh AEFh B6Fh BEFh
8FOh 970h 9FOh A70h AFOh B70h BFOh
Common RAM Common RAM Common RAM Common RAM Common RAM Common RAM Common RAM Common RAM
Accesses Accesses Accesses Accesses Accesses Accesses Accesses Accesses
70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh
8FFh 97Fh 9FFh AT7Fh AFFh B7Fh BFFh

1: Unimplemented locations read as ‘0’
2:  Presentonly on PIC16(L)F19196
3:  Presentonly on PIC16(L)F19197
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TABLE 4-9:

CO00h

CocCh
COoDh
COEh
COFh
C10h
C11h
C12h
C13h
C14h
C15h
C16h
C17h
C18h
C19h
C1Ah
C1Bh
C1Ch
C1Dh
C1Eh

C1Fh
C20h

C6Fh
C70h

C7Fh
Note

BANK 24

Core Registers
(Table 4-3)

RTCCON

RTCCAL

ALRMCON

ALRMRPT

YEAR

MONTH

WEEKDAY

DAY

HOURS

MINUTES

SECONDS

ALRMMTH

ALRMWD

ALRMDAY

ALRMHR

ALRMMIN

ALRMSEC

General Purpose
Register 80
Bytes(23)

Common RAM
Accesses 70h-7Fh

gRhrebd2

C80h

C8Ch
C8Dh
C8Eh
C8Fh
C90h
C91h
C92h
C93h
C94h
C95h
C96h
C97h
C98h
C9%h
C9Ah
C9Bh
C9Ch
C9Dh
C9Eh

C9Fh
CAOh

CBFh
CCOh
CEFh
CFOh

CFFh

BANK 25

Core Registers
(Table 4-3)

PORTG

PORTH

TRISG

TRISH

LATG

LATH

General Purpose
Register 32
Bytes@(3)

General Purpose
Register 48 Bytes(s)

Common RAM
Accesses 70h-7Fh

Unimplemented locations read as ‘0.

Present only on PIC16(L)F19196.
Present only on PIC16(L)F19197.

DOOh

DOCh
DODh
DOEh
DOFh
D10h
D11h
D12h
D13h
D14h
D15h
D16h
D17h
D18h
D1%h
D1Ah
D1Bh
D1Ch
D1Dh
D1Eh
D1Fh
D20h

D6Fh
D70h

D7Fh

PIC16(L)F19195/6/7 MEMORY MAP, BANKS 24-29

Bank 26

Core Registers
(Table 4-3)

General Purpose
Register 80 Bytes(3)

Common RAM
Accesses 70h-7Fh

D80h

D8Ch
D8Dh
D8Eh
D8Fh
D90h
D91h
D92h
D93h
D94h
D95h
D96h
D97h
D98h
D9%h
D9Ah
D9Bh
D9Ch
D9Dh
DYEh

D9Fh
DAOh

DEFh
DFOh

DFFh

Bank 27

Core Registers
(Table 4-3)

General Purpose
Register 80 Bytes(s)

Common RAM
Accesses 70h-7Fh

Banks 30-57 have been omitted from the tables in the data sheet since they have unimplemented registers.
See Table x for general purpose RAM size and bank location.

EOOh

EOCh
EODh
EOEh
EOFh
E10h
E11h
E12h
E13h
E14h
E15h
E16h
E17h
E18h
E19h
E1Ah
E1Bh
E1Ch
E1Dh
E1Eh

E1Fh
E20h

E6Fh
E70h

E7Fh

Bank 28

Core Registers
(Table 4-3)

General Purpose
Register 80 Bytes(3)

Common RAM
Accesses 70h-7Fh

E80h

E8Ch
E8Dh
E8Eh
E8Fh
E90h
E91h
E92h
E93h
E94h
E95h
E96h
E97h
E98h
E99h
E9Ah
E9Bh
E9Ch
E9Dh
E9Eh

E9Fh
EAOh

EEFh
EFOh

EFFh

Bank 29

Core Registers
(Table 4-3)

VBOGPR

VB1GPR

VB2GPR

VB3GPR

General Purpose
Register 80 Bytes(s)

Common RAM
Accesses 70h-7Fh
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TABLE 4-10: PIC16(L)F19195/6/7 MEMORY MAP, BANKS 58-63

Bank 58 Bank 59 Bank 60 Bank 61 Bank 62 Bank 63
1D00h | core Registers] Core Registers Core Registers Core Registers Core Registers Core Registers
(Table 4-3) | 1D80h| (Table 4-3) | 1E00h| (Table 4-3) | 1E80h (Table 4-3) | 1FOOh (Table 4-3) 1F80h (Table 4-3)
1DOCh| LCDCON | 1D8Ch — 1EOCh — 1E8Ch — 1FOCh — 1F8Ch —
1D0Dh LCDPS 1D8Dh — 1EODh — 1E8Dh — 1FODh — 1F8Dh —
1DOEh LCDSEO 1D8Eh — 1EOEh — 1E8Eh — 1FOEh — 1F8Eh —
1DOFh LCDSE1 1D8Fh — 1EOFh| CLCDATA | 1E8Fh PPSLOCK | 1FOFh — 1F8Fh —
1D10h LCDSE2 1D90h — 1E10h| CLC1CON | 1E90h INTPPS 1F10h RAQPPS 1F90h —
1D11h LCDSE3 1D91h — 1E11h| _ CLC1POL | 1E91h| TOCKIPPS | 1F11h RA1PPS 1F91h —
1D12h LCDSE4 1D92h — 1E12h| CLC1SELO | 1E92h| TICKIPPS | 1F12h RA2PPS 1F92h —
1D13h LCDSES 1D93h — 1E13h| CLC1SEL1 | 1E93h T1GPPS 1F13h RA3PPS 1F93h —
1D14h| LCDVCONT1 | 1D94h — 1E14h| CLC1SEL2 | 1E94h — 1F14h RA4PPS 1F94h —
1D15h| LCDVCON2 | 1D95h — 1E15h| CLC1SEL3 | 1E95h — 1F15h RA5PPS 1F95h —
1D16h LCDREF 1D96h — 1E16h| CLC1GLSO | 1E96h — 1F16h RABPPS 1F96h —
1D17h LCDRL 1D97h — 1E17h| CLC1GLS1 | 1E97h — 1F17h RA7PPS 1F97h —
1D18h| LCDDATAO | 1D98h — 1E18h| CLC1GLS2 | 1E98h — 1F18h RBOPPS 1F98h —
1D19h| LCDDATA1 | 1D9%h — 1E19h| CLC1GLS3 | 1E9%h — 1F19h RB1PPS 1F99h —
1D1Ah|[ LCDDATA2 | 1D9Ah — 1E1Ah| _CLC2CON | 1E9Ah — 1F1Ah RB2PPS 1F9Ah —
1D1Bh| LCDDATA3 | 1D9Bh — 1E1Bh| __CLC2POL | 1E9Bh — 1F1Bh RB3PPS 1F9Bh —
1D1Ch| LCDDATA4 | 1D9Ch — 1E1Ch|__CLC2SELO | 1E9Ch| T2AINPPS | 1F1Ch RB4PPS 1F9Ch —
1D1Dh| LCDDATA5 | 1D9Dh — 1E1Dh| _CLC2SEL1 | 1E9Dh| T4AINPPS | 1F1Dh RB5PPS 1F9Dh —
1D1Eh| LCDDATA6 | 1D9Eh — 1E1Eh| _CLC2SEL2 | 1E9Eh — 1F1Eh RB6PPS 1F9Eh —
1D1Fh| LCDDATA?7 | 1D9Fh — 1E1Fh|__CLC2SEL3 | 1E9Fh — 1F1Fh RB7PPS 1F9Fh —
1D20h| LCDDATAS8 | 1DAOh — 1E20h| CLC2GLS0 | 1EAOh — 1F20h RCOPPS 1FAOh —
1D21h| LCDDATA9 | 1DA1h — 1E21h| CLC2GLS1 | 1EA1h| CCP1PPS | 1F21h RC1PPS 1FA1h —
1D22h| LCDDATA10 | 1DA2h — 1E22h| CLC2GLS2 | 1EA2h| CCP2PPS | 1F22h RC2PPS 1FA2h —
1D23h| LCDDATA11 | 1DA3h — 1E23h| CLC2GLS3 | 1EA3h — 1F23h RC3PPS 1FA3h —
1D24h| LCDDATA12 | 1DA4h — 1E24h| CLC3CON | 1EA4h — 1F24h RC4PPS 1FA4h —
1D25h| LCDDATA13 | 1DA5h — 1E25h| CLC3POL | 1EA5h — 1F25h RC5PPS 1FA5h —
1D26h| LCDDATA14 | 1DA6h — 1E26h| CLC3SELO | 1EA6h — 1F26h RC6PPS 1FA6h —
1D27h| LCDDATA15 | 1DA7h — 1E27h| CLC3SEL1 | 1EA7h — 1F27h RC7PPS 1FA7h —
1D28h| LCDDATA16 | 1DA8h — 1E28nh| CLC3SEL2 | 1EA8h — 1F28h RDOPPS 1FA8h —
1D2%9h | LCDDATA17 | 1DASh — 1E29h| CLC3SEL3 | 1EASh| SMT1WINPPS | 1F29h RD1PPS 1FA9h —
1D2Ah| LCDDATA18 | 1DAAh — 1E2Ah| CLC3GLSO0 | 1EAAh| SMT1SIGPPS | 1F2Ah RD2PPS 1FAAh —
1D2Bh| LCDDATA19 | 1DABh — 1E2Bh| CLC3GLS1 | 1EABh — 1F2Bh RD3PPS 1FABh —
1D2Ch| LCDDATA20 | 1DACh — 1E2Ch| CLC3GLS2 | 1EACh — 1F2Ch RD4PPS 1FACh —
1D2Dh| LCDDATA21 | 1DADh — 1E2Dh| CLC3GLS3 | 1EADh — 1F2Dh RD5PPS 1FADh —
1D2Eh| LCDDATA22 | 1DAEh — 1E2Eh| CLC4CON | 1EAEh — 1F2Eh RD6PPS 1FAEh —
1D2Fh| LCDDATA23 | 1DAFh — 1E2Fh| CLC4POL | 1EAFh — 1F2Fh RD7PPS 1FAFh —
1D30h | LCDDATA24 | 1DBOh — 1E30h| CLC4SELO | 1EBOh — 1F30h REOPPS 1FBOh —
1D31h| LCDDATA25 | 1DB1h — 1E31h| CLC4SEL1 | 1EB1h| CWG1PPS | 1F31h RE1PPS 1FB1h —
1D32h| LCDDATA26 | 1DB2h — 1E32h| CLC4SEL2 | 1EB2h — 1F32h — 1FB2h —
1D33h| LCDDATAZ27 | 1DB3h — 1E33h| CLC4SEL3 | 1EB3h — 1F33h RE3PPS 1FB3h —
1D34h| LCDDATA28 | 1DB4h — 1E34h| CLCA4GLSO | 1EB4h — 1F34h RE4PPS 1FB4h —
1D35h| LCDDATAZ29 | 1DB5h — 1E35h| CLC4GLS1 | 1EB5h — 1F35h RE5PPS 1FB5h —
1D36h | LCDDATA30 | 1DB6h — 1E36h| CLC4GLS2 | 1EB6h — 1F36h REBPPS 1FB6h —
1D37h| LCDDATA31 | 1DB7h — 1E37h| CLC4GLS3 | 1EB7h — 1F37h RE7PPS 1FB7h —
1D38h | LCDDATA32 | 1DB8h — 1E38h RFOPPS 1EB8h — 1F38h ANSELA 1FB8h —
1D39%h | LCDDATA33 | 1DBSh — 1E3%h RF1PPS 1EBYSh — 1F39h WPUA 1FB9h —
1D3Ah| LCDDATA34 | 1DBAh — 1E3Ah RF2PPS 1EBAh — 1F3Ah ODCONA 1FBAh —
1D3Bh| LCDDATAS35 | 1DBBh — 1E3Bh RF3PPS 1EBBh| CLCINOPPS |1F3Bh| SLRCONA | 1FBBh —
1D3Ch| LCDDATAS6 | 1DBCh — 1E3Ch RF4PPS 1EBCh| _CLCIN1PPS | 1F3Ch INLVLA 1FBCh —
1D3Dh| LCDDATAZ37 | 1DBDh — 1E3Dh RF5PPS 1EBDh| CLCIN2PPS | 1F3Dh I0CAP 1FBDh —
1D3Eh| LCDDATA38 | 1DBEh — 1E3Eh RF6PPS 1EBEh| CLCIN3PPS | 1F3Eh I0CAN 1FBEh —
1D3Fh| LCDDATA39 | 1DBFh — 1E3Fh RF7PPS 1EBFh — 1F3Fh I0CAF 1FBFh —
1D40h | LCDDATA40 | 1DCOh — 1E40h RGOPPS 1ECOh — 1F40h — 1FCOh —
1D41h| LCDDATA41 | 1DC1h — 1E41h RG1PPS 1EC1h — 1F41h — 1FC1h —
1D42h| LCDDATA42 | 1DC2h — 1E42h RG2PPS 1EC2h — 1F42h — 1FC2h —
1D43h| LCDDATA43 | 1DC3h — 1E43h RG3PPS 1EC3h| ADCACTPPS | 1F43h ANSELB 1FC3h —
1D44h| LCDDATA44 | 1DC4h — 1E44h RG4PPS 1EC4h — 1F44h WPUB 1FC4h —
1D45h | LCDDATA45 | 1DC5h — 1E45h — 1EC5h| SSP1CLKPPS | 1F45h ODCONB 1FC5h —
1D46h| LCDDATA46 | 1DC6h — 1E46h RG6PPS 1EC6h| SSP1DATPPS | 1F46h SLRCONB 1FC6h —
1D47h | LCDDATA47 | 1DC7h — 1E47h RG7PPS 1EC7h| _SSP1SSPPS | 1F47h INLVLB 1FC7h —
1D48h — 1DC8h — 1E48h RHOPPS 1EC8h — 1F48h I0CBP 1FC8h —
1D4%h — 1DC9%h — 1E49h RH1PPS 1ECYh — 1F49h I0CBN 1FC9h —
1D4Ah — 1DCAh — 1E4Ah RH2PPS 1ECAh — 1F4Ah I0CBF 1FCAh —
1D4Bh — 1DCBh — 1E4Bh RH3PPS 1ECBh RX1PPS 1F4Bh — 1FCBh —
1D4Ch — 1DCCh| — 1E4Ch — 1ECCh TX1PPS 1F4Ch — 1FCCh —
1D4Dh — 1DCDh| — 1E4Dh — 1ECDh RX2PPS 1F4Dh — 1FCDh —
1D4Eh — 1DCEh — 1E4Eh — 1ECEh TX2PPS 1F4Eh ANSELC 1FCEh —
1D4Fh — 1DCFh — 1E4Fh — 1ECFh — 1F4Fh WPUC 1FCFh —
1D50h — 1DDOh — 1E50h ANSELF 1EDOh — 1F50h ODCONC 1FDOh —
1D51h — 1DD1h — 1E51h WPUF 1ED1h — 1F51h|  SLRCONC | 1FD1h —
1D52h — 1DD2h — 1E52h| ODCONF | 1ED2h — 1F52h INLVLC 1FD2h —
1D53h — 1DD3h — 1E53h| SLRCONF | 1ED3h — 1F53h 10CCP 1FD3h —
1D54h — 1DD4h — 1E54h INLVLF 1ED4h — 1F54h IOCCN 1FD4h —
1D55h — 1DD5h — 1E55h HIDRVF 1ED5h — 1F55h I0CCF 1FD5h —
1D56h — 1DD6h — 1E56h — 1ED6h — 1F56h — 1FD6h —
1D57h — 1DD7h — 1E57h — 1ED7h — 1F57h — 1FD7h —
1D58h — 1DD8h — 1E58h — 1ED8h — 1F58h — 1FD8h —
1D59h — 1DD%h — 1E59h — 1EDSh — 1F59h ANSELD 1FD9h —
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1D5Ah
1D5Bh
1D5Ch
1D5Dh
1D5Eh
1D5Fh
1D60h
1D61h
1D62h
1D63h
1D64h
1D65h
1D66h
1D67h
1D68h
1D6%h
1D6AN
1D6Bh
1D6Ch
1D6Dh
1D6Eh
1D6Fh
1D70h

1D7Fh

— 1DDAh — 1E5Ah —

— 1DDBh — 1E5Bh|  ANSELG
— 1DDCh| — 1E5Ch WPUG
— 1DDDh| — 1E5Dh| ODCONG
— 1DDEh — 1E5Eh| SLRCONG
— 1DDFh — 1E5Fh INLVLG
— 1DEOh — 1E60h I0CGP
— 1DE1h — 1E61h IOCGN
— 1DE2h — 1E62h IOCGF
— 1DE3h — 1E63h —

— 1DE4h — 1E64h —

— 1DE5h — 1E65h —

— 1DE6h — 1E66h ANSELH
— 1DE7h — 1E67h WPUH
— 1DE8h — 1E68h| ODCONH
— 1DEY%h — 1E69h| SLRCONH
— 1DEAh — 1E6Ah INLVLH
— 1DEBh — 1E6Bh —

— 1DECh — 1E6Ch —

— 1DEDh — 1E6Dh —

— 1DEEh — 1E6Eh —

— 1DEFh — 1E6Fh —
Common RAM| 1DFOh| common RAM | TE70h| common RAM
Accesses Accesses Accesses
70h-7Fh 1DFFh 70h-7Fh 1E7Fh 70h-7Fh

1EDAhN
1EDBh
1EDCh
1EDDh
1EDEh
1EDFh
1EEOh
1EE1h
1EE2h
1EE3h
1EE4h
1EE5h
1EE6Gh
1EE7h
1EE8h
1EESh
1EEAh
1EEBh
1EECh
1EEDh
1EEEh
1EEFh
1EFOh

1EFFh

— 1F5Ah WPUD 1FDAh —

— 1F5Bh ODCOND 1FDBh —

— 1F5Ch| _ SLRCOND | 1FDCh —

— 1F5Dh INLVLD 1FDDh —

— 1F5Eh — 1FDEh —

— 1F5Fh — 1FDFh —

— 1F60h — 1FEOh —

— 1F61h — 1FE1h —

— 1F62h — 1FE2h —

— 1F63h — 1FE3h =

— 1F64h ANSELE 1FE4h| STATUS_SHAD

— 1F65h WPUE 1FE5h| WREG_SHAD

— 1F66h ODCONE 1FE6h BSR_SHAD

— 1F67h SLRCONE 1FE7h| PCLATH_SHAD

— 1F68h INLVLE 1FE8h| FSROL_SHAD

— 1F69h IOCEP 1FE9h| FSROH_SHAD

— 1F6Ah I0CEN 1FEAh| FSR1L_SHAD

— 1F6Bh IOCEF 1FEBh|_FSR1H_SHAD

— 1F6Ch — 1FECh —

— 1F6Dh — 1FEDh STKPTR

— 1F6Eh — 1FEEh TOSL

— 1F6Fh — 1FEFh TOSH
Common RAM | 1F70h| common RAM | TFFON | common RAM

Accesses Accesses Accesses
70h-7Fh 1F7Fh 70h-7Fh 1FFFh 70h-7Fh

© 2017 Microchip Technology Inc.
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TABLE 4-11:  SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 (ALL BANKS)

B:jak"'g_g;f::ts?’ Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’3::,‘*;&; V?Jlléﬁ":
All Banks

x00h or x80h INDFO INDFO XXXX XXXX XXXX XXXX
x01h or x81h INDF1 INDF1 XXXX XXXX XXXX XXXX
x02h or x82h PCL PCL 0000 0000 0000 0000
x03h or x83h STATUS — — — TO PD Z DC c ---1 1000 | ---g quuu
x04h or x84h FSROL FSROL 0000 0000 uuuu uuuu
x05h or x85h FSROH FSROH 0000 0000 | 0000 0000
x06h or x86h FSR1L FSR1L 0000 0000 uuuu uuuu
x07h or x87h FSR1H FSR1H 0000 0000 | 0000 0000
x08h or x88h BSR — — | BSR --00 0000 | --00 0000
x09h or x89h WREG WREGO0 0000 0000 uuuu uuuu
x0Ah or x8Ah PCLATH — PCLATH -000 0000 | -000 00OOO
x0Bh or x8Bh INTCON GIE PEIE | — — — — — INTEDG 00-- ---1 | 00-- ---1

Legend: x =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r

Note 1: These Registers can be accessed from any bank

= reserved. Shaded locations unimplemented, read as ‘0.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g";"eB‘g‘h Vﬂ‘éﬁ"'
Bank 0

CPU CORE REGISTERS; see Table 4-3 for specifics

0Ch PORTA RA7 RAG RA5 RA4 RA3 RA2 RA1 RAO XXXX XXXX uuuu uuuu
0Dh PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX XXXX uuuu uuuu
OEh PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO XXXX XXXX uuuu uuuu
OFh PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX XXXX uuuu uuuu
010h PORTE RE7 RE6 RE5 RE4 RE3 — RE1 REO XXXX XXXX uuuu uuuu
011h PORTF RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFO XXXX XXXX uuuu uuuu
012h TRISA TRISA7 TRISA6 TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISAO 1111 1111 1111 1111
013h TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO 1111 1111 1111 1111
014h TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISCO 1111 1111 1111 1111
015h TRISD TRISD7 TRISD6 TRISD5 TRISD4 TRISD3 TRISD2 TRISD1 TRISDO 1111 1111 1111 1111
016h TRISE TRISE7 TRISE6 TRISE5 TRISE4 TRISE3 — TRISE1 TRISEO 1111 1111 1111 1111
017h TRISF TRISF7 TRISF6 TRISF5 TRISF4 TRISF3 TRISF2 TRISF1 TRISFO 1111 1111 1111 1111
018h LATA LATA7 LATA6 LATA5 LATA4 LATA3 LATA2 LATA1 LATAO XXXX XXXX uuuu uuuu
019h LATB LATB7 LATB6 LATB5 LATB4 LATB3 LATB2 LATB1 LATBO XXXX XXXX uuuu uuuu
01Ah LATC LATC7 LATC6 LATC5 LATC4 LATC3 LATC2 LATCA LATCO XXXX XXXX uuuu uuuu
01Bh LATD LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO XXXX XXXX uuuu uuuu
01Ch LATE LATE7 LATE6 LATE5 LATE4 LATE3 — LATE1 LATEO XXXX XXXX uuuu uuuu
01Dh LATF LATF7 LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO XXXX XXXX uuuu uuuu
01Eh — Unimplemented
01Fh ADCPCONO ADCPON — — — — — — ADCPRDY X--- ---X u--- ---u
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:

Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igll:,es%‘é V",‘Jl‘éﬁ"'
Bank 1

CPU CORE REGISTERS; see Table 4-3 for specifics
08Ch ADLTHL LTH 0000 0000 0000 0000
08Dh ADLTHH LTH 0000 0000 0000 0000
08Eh ADUTHL UTH 0000 0000 0000 0000
08Fh ADUTHH UTH 0000 0000 0000 0000
090h ADERRL ERR XXXX XXXX XXXX XXXX
091h ADERRH ERR XXXX XXXX XXXX XXXX
092h ADSTPTL STPT 0000 0000 0000 0000
093h ADSTPTH STPT 0000 0000 0000 0000
094h ADFLTRL FLTR XXXX XXXX XXXX XXXX
095h ADFLTRH FLTR XXXX XXXX XXXX XXXX
096h ADACCL ACC XXXX XXXX XXXX XXXX
097h ADACCH ACC XXXX XXXX XXXX XXXX
098h ADACCU — — — — — — ACC<17:16> XXXX XXXX XXXX XXXX
09%h ADCNT CNT XXXX XXXX uuuu uuuu
09Ah ADRPT RPT 0000 0000 0000 0000
09Bh ADPREVL PREV XXXX XXXX XXXX XXXX
09Ch ADPREVH PREV XXXX XXXX XXXX XXXX
09Dh ADRESL RES 0000 0000 0000 0000
09Eh ADRESH RES 0000 0000 0000 0000
09Fh ADPCH — — ADPCH<5:0> 0000 0000 0000 0000
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igllg,es%‘é Value on:
Bank 2
CPU CORE REGISTERS; see Table 4-3 for specifics

10Ch ADACQL ACQ<7:0> 0000 0000 0000 0000
10Dh ADACQH = = — ACQ<4:0> 0000 0000 0000 0000
10Eh ADCAP _ _ _ ADCAP<4:0> 0000 0000 0000 0000
10Fh ADPREL PRE<7:0> 0000 0000 0000 0000
110h ADPREH — — — PRE<4:0> 0000 0000 0000 0000
1M1h ADCONO ON CONT = cs = FM = GO 00-0 -x-0 00-0 -0-0
112h ADCON1 PPOL IPEN GPOL — — — — DSEN 000- ---0 000- ---0
113h ADCON2 PSIS CRS<2:0> ACLR MD<2:0> 0000 0000 0000 0000
114h ADCON3 — CALC<2:0> SOl TMD<2:0> 0000 0000 0000 0000
115h ADSTAT oV UTHR LTHR MATH — STAT<2:0> 0000 - 000 0000 -000
116h ADREF _ _ _ _ — — PREF<1:0> 0000 0000 0000 0000
17h ADACT — = — ACT<4:0> 0000 0000 0000 0000
118h ADCLK — — CS<5:0> 0000 0000 0000 0000
119h RC1REG RC1REG 0000 0000 0000 0000
11Ah TX1REG TX1REG 0000 0000 0000 0000
11Bh SP1BRGL SP1BRGL 0000 0000 0000 0000
11Ch SP1BRGH SP1BRGH 0000 0000 0000 0000
11Dh RC1STA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 0000 0000 0000
1Eh TX1STA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 0000 0010 0000 0010
11Fh BAUD1CON ABDOVF RCIDL = SCKP BRG16 = WUE ABDEN 01-0 0-00 01-0 0-00
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:

Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

1/9/561614(7)9101d

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igl;’escgh V%n'
Bank 3

CPU CORE REGISTERS; see Table 4-3 for specifics
18Ch SSP1BUF SSPxBUF XXXX XXXX XXXX XXXX
18Dh SSP1ADD SSPxADD 0000 0000 0000 0000
18Eh SSP1MSK SSPxMSK 1111 1111 1111 1111
18Fh SSP1STAT SMP CKE D/A P S R/W UA BF 0000 0000 0000 0000
190h SSP1CON1 wcoL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO 0000 0000 0000 0000
191h SSP1CON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000 0000 0000
192h SSP1CON3 ACKTIM PCIE SCIE BOEN SDAHT SBCDE AHEN DHEN 0000 0000 0000 0000
193h - Unimplemented e e (R
194h - Unimplemented e e (R
195h - Unimplemented e e (R
196h - Unimplemented e e (R
197h - Unimplemented e e (R
198h - Unimplemented e e (R
199h - Unimplemented e e (R
19Ah - Unimplemented e e (R
19Bh - Unimplemented
19Ch - Unimplemented e e (R
19Dh - Unimplemented
19Eh - Unimplemented
19Fh - Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Ig:’es%‘h V%n'
Bank 4
CPU CORE REGISTERS; see Table 4-3 for specifics

20Ch TMR1L TMRILZ | TMRIL6 | TMRIL |  TMRIL4 | TMRIL3 | TMRIL2 | TMRILI |  TMRILO 0000 0000 | uuuu uuuu

TMR1L 0000 0000 uuuu uuuu
20Dh TMR1H TMR1HZ |  TMR1H6 | TMRIH5 | TMR1H4 | TMRIH3 | TMR1H2 | TMRIH1 |  TMR1HO 0000 0000 | uuuu uuuu

TMR1H 0000 0000 uuuu uuuu
20Eh T1CON — — CKPS<1:0> — SYNC RD16 ON 0000 0000 --uu -ulu
20Fh T1GCON GE GPOL GTM GSPM GGO/DONE GVAL — — 0000 Ox-- uuuu ux--
210h T1GATE — — — GSS<4:0> ---- 0000 ---Uu uuuu
211h T1CLK — — — — CS<3:0> ---- 0000 ---- uuuu
212h - Unimplemented
213h - Unimplemented
214h - Unimplemented
215h - Unimplemented
216h - Unimplemented
217h - Unimplemented
218h - Unimplemented
21%h - Unimplemented
21Ah - Unimplemented
21Bh - Unimplemented
21Ch - Unimplemented
21Dh - Unimplemented
21Eh CCPTMRSO0 P4TSEL<1:0> P3TSEL1:0> C2TSEL<1:0> C1TSEL<1:0> 0101 0101 0101 0101
21Fh - Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.

2/9/561614(7)9101d



Lt 8bed-0¢£/81000¥SA

Areuiwijaugd

-ou| ABojouyoa] diyoosoiN 2102 ©

TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Q’S'é’,es"é'ﬁ V",‘Jl‘éﬁ"'
Bank 5

CPU CORE REGISTERS; see Table 4-3 for specifics
28Ch T2TMR TMR2 0000 0000 0000 0000
28Dh T2PR PR2 1111 1111 1111 1111
28Eh T2CON ON CKPS<2:0> OUTPS<3:0> 0000 0000 0000 0000
28Fh T2HLT PSYNC CKPOL CKSYNC MODE<4:0> 0000 0000 0000 0000
290h T2CLKCON — — — — CS<3:0> 0000 0000 0000 0000
291h T2RST — — — — RSEL<3:0> 0000 0000 0000 0000
292h T4TMR TMR4 0000 0000 0000 0000
293h T4PR PR4 1111 1111 1111 1111
294h T4CON ON CKPS<2:0> OUTPS<3:0> 0000 0000 0000 0000
295h T4HLT PSYNC CKPOL CKSYNC MODE<4:0> 0000 0000 0000 0000
296h T4ACLKCON = = = = CS<3:0> 0000 0000 0000 0000
297h T4RST = = = = RSEL<3:0> 0000 0000 0000 0000
298h — Unimplemented R S-e- ----
29%h — Unimplemented R S-e- ----
29Ah — Unimplemented R S-e- ----
29Bh — Unimplemented
29Ch — Unimplemented R S-e- ----
29Dh — Unimplemented
29Eh — Unimplemented
29Fh — Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igll:,es%‘é V",‘Jl‘éﬁ"'
Bank 6
CPU CORE REGISTERS; see Table 4-3 for specifics
30Ch CCPRI1L RL XXXX  XXXX uuuu uuuu
30Dh CCPR1H RH XXXX  XXXX uuuu uuuu
30Eh CCP1CON CCP1EN — CCP10UT CCP1FMT CCP1MODE<3:0> 0000 0000 0000 0000
— — — CCPIMODE3 | CCPIMODE2 | CCPIMODE1 | CCPIMODEO | 0000 0000 | 0000 0000
30Fh CCP1CAP CCP1CTS 0000 0000 0000 0000
— — — — — | ccpicts2 | ccpicTst | ccpicTso 0000 0000 | 0000 0000
310h CCPR2L RL XXXX  XXXX uuuu uuuu
311h CCPR2H RH XXXX XXXX uuuu uuuu
312h CCP2CON CCP2EN — CCP20UT CCP2FMT CCP2MODE<3:0> 0000 0000 0000 0000
— — — CCP2MODE3 | CCP2MODE2 | CCP2MODE1 CCP2MODEO 0000 0000 0000 0000
313h CCP2CAP CCP2CTS 0000 0000 0000 0000
— | — — — — CCP2CTS2 CCP2CTS1 CCP2CTS0 0000 0000 0000 0000
314h PWM3DCL PWM3DC<1:0> — — — — — — XX-= === uu-- ----
PWM3DC1 | PWM3DCO — — — — — — XX-= === uu-- ----
315h PWM3DCH PWM3DC XXXX XXXX uuuu uuuu
PWM3DC9 PWM3DC8 PWM3DC7 PWM3DC6 PWM3DC5 PWM3DC4 PWM3DC3 PWM3DC2 XXXX XXXX uuuu uuuu
316h PWM3CON PWM3EN — PWM30OUT PWM3POL — — — — 0-00 ---- 0-00 ----
317h — Unimplemented
318h PWM4DCL PWM4DC<1:0> — — — — — — XX-= === uu-- ----
PWM4DC1 PWM4DCO — — — — — — XX-= === uu-- ----
319h PWM4DCH PWM4DC XXXX XXXX uuuu uuuu
PWM4DC9 PWM4DC8 PWM4DC7 PWM4DC6 PWM4DC5 PWM4DC4 PWM4DC3 PWM4DC2 XXXX XXXX uuuu uuuu
31Ah PWM4CON PWM4EN — PWM40UT PWM4POL — — — — 0-00 ---- 0-00 ----
31Bh — Unimplemented
31Fh
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igl;’escgé V%n.
Bank 7

CPU CORE REGISTERS; see Table 4-3 for specifics

38Ch - Unimplemented e e (R
38Dh - Unimplemented e e (R
38Eh - Unimplemented e e (R
38Fh - Unimplemented e e (R
390h - Unimplemented e e (R
391h - Unimplemented
392h - Unimplemented e e (R
393h - Unimplemented e e (R
394h - Unimplemented e e (R
395h - Unimplemented e e (R
396h - Unimplemented e e (R
397h - Unimplemented e e (R
398h - Unimplemented e e (R
39%h - Unimplemented e e (R
39Ah - Unimplemented e e (R
39Bh - Unimplemented e e (R
39Ch - Unimplemented e e (R
39Dh - Unimplemented e e (R
39Eh - Unimplemented e e (R
39Fh - Unimplemented e e (R
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igl;’e;gé V%n.
Bank 8
CPU CORE REGISTERS; see Table 4-3 for specifics

40Ch - Unimplemented e e (R
40Dh - Unimplemented e e (R
40Eh - Unimplemented e e (R
40Fh - Unimplemented e e (R
410h - Unimplemented
411h - Unimplemented
412h - Unimplemented
413h - Unimplemented
414h - Unimplemented
415h - Unimplemented
416h - Unimplemented
417h - Unimplemented
418h - Unimplemented
419h - Unimplemented
41Ah - Unimplemented
41Bh - Unimplemented
41Ch - Unimplemented
41Dh - Unimplemented
41Eh - Unimplemented
41Fh - Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igll:,es%‘|i V"’,‘Jl‘éﬁ"'
Bank 9
CPU CORE REGISTERS; see Table 4-3 for specifics

48Ch SMT1TMRL SMT1TMR 0000 0000 0000 0000
48Dh SMT1TMRH SMT1TMR 0000 0000 0000 0000
48Eh SMT1TMRU SMT1TMR 0000 0000 0000 0000
48Fh SMT1CPRL CPR XXXX XXXX XXXX XXXX
490h SMT1CPRH CPR XXXX XXXX XXXX XXXX
491h SMT1CPRU CPR XXXX XXXX XXXX XXXX
492h SMT1CPWL CPW XXXX XXXX XXXX XXXX
493h SMT1CPWH CPW XXXX XXXX XXXX XXXX
494h SMT1CPWU CPW XXXX XXXX XXXX XXXX
495h SMT1PRL SMT1PR 1111 1111 1111 1111
496h SMT1PRH SMT1PR 1111 1111 1111 1111
497h SMT1PRU SMT1PR 1111 1111 1111 1111
498h SMT1CONO EN — STP WPOL SPOL CPOL | SMT1PS<1:0> 0- 00 0000 0- 00 0000
499h SMT1CON1 SMT1GO REPEAT — — MODE<3:0> 00-- 0000 00-- 0000
49Ah SMT1STAT CPRUP CPWUP RST — — TS | WS AS 000- -000 000- -000
49Bh SMT1CLK — — — — — CSEL<2:0> 0000 0000 0000 0000
49Ch SMT1SIG - - - SSEL<4:0> 0000 0000 0000 0000
49Dh SMT1WIN - - - WSEL<4:0> 0000 0000 0000 0000
49Eh = Unimplemented
49Fh — Unimplemented
Legend: x =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:

Unimplemented data memory locations, read as ‘0’.

1/9/561614(7)9101d



-ou| ABojouyosa | diyoosoiN /102 ©®

Areuiwnjaug

Z6 8bed-0¢/81000¥SA

TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igl;’e;gé V%n.
Bank 10
CPU CORE REGISTERS; see Table 4-3 for specifics

50Ch - Unimplemented e e (R
50Dh - Unimplemented e e (R
50Eh - Unimplemented e e (R
50Fh - Unimplemented e e (R
510h - Unimplemented
511h - Unimplemented
512h - Unimplemented
513h - Unimplemented
514h - Unimplemented
515h - Unimplemented
516h - Unimplemented
517h - Unimplemented
518h - Unimplemented
51%h - Unimplemented
51Ah - Unimplemented
51Bh - Unimplemented
51Ch - Unimplemented
51Dh - Unimplemented
51Eh - Unimplemented
51Fh - Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igls’es%‘h V%n'
Bank 11
CPU CORE REGISTERS; see Table 4-3 for specifics

58Ch - Unimplemented e e (R
58Dh - Unimplemented e e (R
58Eh - Unimplemented e e (R
58Fh - Unimplemented e e (R
590h - Unimplemented e e (R
591h - Unimplemented
592h - Unimplemented e e (R
593h - Unimplemented e e (R
594h - Unimplemented e e (R
595h - Unimplemented e e (R
596h - Unimplemented e e (R
597h - Unimplemented e e (R
598h - Unimplemented e e (R
59%h - Unimplemented e e (R
59Ah - Unimplemented e e (R
59Bh - Unimplemented e e (R
59Ch TMROL TMROL 0000 0000 0000 0000
59Dh TMROH TMROH 1111 1111 1111 1111

TOPR 1111 1111 1111 1111
59Eh TOCONO TOEN — TOOUT TO16BIT TOOUTPS<3:0> 0- 00 0000 0- 00 0000
59Fh TOCON1 TOCS<2:0> TOASYNC TOCKPS<3:0> 0000 0000 0000 0000
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Q'Slé’,es"é'h Value on:
Bank 12

CPU CORE REGISTERS; see Table 4-3 for specifics
60Ch CWG1CLKCON — — — — — — — Cs 0000 0000 0000 0000
60Dh CWG1ISM — — — — 1S<3:0> 0000 0000 0000 0000
60Eh CWG1DBR — — DBR<5:0> 0000 0000 0000 0000
60Fh CWG1DBF — — DBF<5:0> 0000 0000 0000 0000
610h CWG1CONO EN LD — — — MODE<2:0> 00-- -000 00-- -000
611h CWG1CON1 — — IN — POLD POLC POLB POLA --x- 0000 --u- 0000
612h CWG1ASO SHUTDOWN REN LSBD<1:0> LSAC<1:0> — — 0001 01-- 0001 01--
613h CWG1AS1 — — — AS4E AS3E AS2E AS1E ASOE 0000 0000 ---u 0000
614h CWG1STR OVRD OVRC OVRB OVRA STRD STRC STRB STRA 0000 0000 0000 0000
615h - Unimplemented
616h - Unimplemented
617h - Unimplemented
618h - Unimplemented
619h - Unimplemented
61Ah - Unimplemented
61Bh - Unimplemented
61Ch - Unimplemented
61Dh - Unimplemented
61Eh - Unimplemented
61Fh - Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igl;’escgé V%n.
Bank 13

CPU CORE REGISTERS; see Table 4-3 for specifics

68Ch - Unimplemented e e (R
68Dh - Unimplemented e e (R
68Eh - Unimplemented e e (R
68Fh - Unimplemented e e (R
690h - Unimplemented e e (R
691h - Unimplemented
692h - Unimplemented e e (R
693h - Unimplemented e e (R
694h - Unimplemented e e (R
695h - Unimplemented e e (R
696h - Unimplemented e e (R
697h - Unimplemented e e (R
698h - Unimplemented e e (R
69%h - Unimplemented e e (R
69Ah - Unimplemented e e (R
69Bh - Unimplemented e e (R
69Ch - Unimplemented e e (R
69Dh - Unimplemented e e (R
69Eh - Unimplemented e e (R
69Fh - Unimplemented e e (R
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 14
CPU CORE REGISTERS; see Table 4-3 for specifics
70Ch PIRO — — TMROIF I0CIF — — — INTF --00 ---1 00-- ---1
70Dh PIR1 OSFIF CSWIF = = = = ADTIF ADIF 00-- --00 | 00-- --00
70Eh PIR2 _ ZCDIF _ _ _ _ C2IF C1IF 0000 0000 0000 0000
70Fh PIR3 RC2IF TX2IF RC1IF TX1IF — — BCL1IF SSP1IF 0000 --00 0000 --00
710h PIR4 _ _ _ _ TMRA4IF _ TMR2IF TMR1IE 0000 0000 0000 0000
711h PIRS CLC4IF CLC3IF CLC2IF CLC1IF — — — TMR1GIF 0000 ---0 0000 ---0
712h PIR6 CRIF — — — — — CCP2IF CCP1IF 0--- --00 0--- --00
713h PIR7 _ _ NVMIE _ _ _ _ CWG1IF 0000 0000 0000 0000
714h PIR8 LCDIF RTCCIF _ _ _ SMT1PWAIF SMT1PRAIF SMT1IF 00-- -000 00-- -000
715h — Unimplemented
716h PIEO — — TMROIE I0CIE — — — INTE 0000 0000 0000 0000
717h PIE1 OSFIE CSWIE = = = = ADTIE ADIE 00-- --00 00-- --00
718h PIE2 _ ZCDIE _ _ _ _ C2IE C1IE 0000 0000 0000 0000
719h PIE3 RC2IE TX2IE RC1IE TX1IE _ _ BCL1IE SSP1IE 0000 --00 0000 --00
71Ah PIE4 — = — = TMRA4IE — TMR2IE TMRI1IE 0000 0000 | 0000 0000
71Bh PIES CLC4IE CLC3IE CLC2IE CLC1IE — — — TMR1GIE 0000 ---0 0000 ---0
71Ch PIE6 CRIE = = = = = CCP2IE CCP1IE 0--- --00 | 0--- --00
71Dh PIE7 — — NVMIE — — — — CWGI1IE 0000 0000 0000 0000
71Eh PIE8 LCDIE RTCCIE _ _ _ SMT1PWAIE SMT1PRAIE SMT1IE 00-- -000 00-- -000
71Fh — Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note

1:

Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

1/9/561614(7)9101d

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igls,es%‘ﬁ V%n'
Bank 15

CPU CORE REGISTERS; see Table 4-3 for specifics
78Ch - Unimplemented e e (R
78Dh - Unimplemented e e (R
78Eh - Unimplemented e e (R
78Fh - Unimplemented e e (R
790h - Unimplemented e e (R
791h - Unimplemented
792h - Unimplemented e e (R
793h - Unimplemented e e (R
794h - Unimplemented e e (R
795h - Unimplemented e e (R
796h PMDO SYSCMD FVRMD ACTMD — — NVMMD — 10CMD 000- -0-0 000- -0-0
797h PMD1 — — — TMR4MD — TMR2MD TMR1MD TMROMD ---0 -000 0000 0000
798h PMD2 RTCCMD DACMD ADCMD — — CMP2MD CMP1MD ZCDMD 000- -000 000- -000
799h PMD3 — — — — PWM4MD PWM3MD CCP2MD CCP1MD 0000 0000 0000 0000
79Ah PMD4 UART2MD UART1MD — MSSP1MD — — — CWG1MD 00-0 ---0 00-0 ---0
79Bh PMD5 — SMT1MD LCDMD CLC4MD CLC3MD CLC2MD CLC1MD — -000 000- -000 000-
79Ch - Unimplemented e e (R
79Dh - Unimplemented e e (R
79Eh - Unimplemented e e (R
79Fh - Unimplemented e e (R
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’Sg"es%‘é V"’,‘Jl‘éﬁ":
Bank 16

CPU CORE REGISTERS; see Table 4-3 for specifics
80Ch WDTCONO — — WDTPS<4:0> SWDTEN --qd qqq0 | --dg gqqo
80Dh WDTCON1 — WDTCS<2:0> — WINDOW<2:0> -4qd -qaq -qqq -qqq
80Eh WDTPSL PSCNT 0000 0000 0000 0000
80Fh WDTPSH PSCNT 0000 0000 0000 0000
810h WDTTMR — WDTTMR<3:0> STATE PSCNT17 PSCNT16 -xxx x000 - xxx x000
811h BORCON SBOREN — — — — — — BORRDY 1--- ---q u--- ---u
812h VREGCON — — — — — VREGPM — Se-- --X- Se-- --X-
813h PCONO STKOVF STKUNF WDTWV RWDT RMCLR RI POR BOR 0011 110q qgqq qquu
814h PCON1 — — — — — MEMV VBATBOR ---- --1x ---- --qu
815h — Unimplemented
816h — Unimplemented
817h — Unimplemented
818h — Unimplemented
819h — Unimplemented
81Ah NVMADRL NVMADR?7 NVMADRG NVMADRS5 NVMADR4 NVMADR3 NVMADR2 NVMADR1 NVMADRO XXXX XXXX uuuu uuuu
81Bh NVMADRH — NVMADR14 NVMADR13 NVMADR12 NVMADR11 NVMADR10 NVMADR9 NVMADRS IXXX XXXX luuu uuuu
81Ch NVMDATL NVMDAT7 NVMDAT6 NVMDAT5 NVMDAT4 NVMDAT3 NVMDAT2 NVMDAT1 NVMDATO 0000 0000 0000 0000
81Dh NVMDATH — — NVMDAT13 NVMDAT12 NVMDAT11 NVMDAT10 NVMDAT9 NVMDATS8 0000 0000 0000 0000
81Eh NVMCON1 — NVMREGS LWLO FREE WRERR WREN WR RD 0000 0000 0000 0000
81Fh NVMCON2 NVMCON2<7:0> R R
Legend: X =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

1/9/561614(7)9101d

Address Name Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg”es%‘é Value on:
Bank 17

CPU CORE REGISTERS; see Table 4-3 for specifics
88Ch CPUDOZE IDLEN DOZEN ROI DOE — DOZE2 DOZE1 DOZEO 0000 - 000 0000 - 000
88Dh OSCCON1 — NOSC<2:0> NDIV<3:0> -qqq 0000 -qqg 0000
88Eh OSCCON2 — COSC<2:0> CDIV<3:0> -q99 9qqq - 499 9999
88Fh OSCCON3 CSWHOLD SOSCPWR — ORDY NOSCR — — — 00-- 00-- 00-- 00--
890h OSCSTAT EXTOR HFOR MFOR LFOR SOR ADOR — PLLR gqoo0 qqg-0 qqqq 9g-q
891h OSCEN EXTOEN HFOEN MFOEN LFOEN SOSCEN ADOEN — — 0000 00-- 0000 00--
892h OSCTUNE — — HFTUN<5:0> 1000 0000 1000 0000
893h OSCFRQ — — — — — HFFRQ<2:0> ---- -qqq ---- -qqq
894h ACTCON ACTEN ACTUD — — ACTLOCK — ACTORS — 00-- 0-0- 00-- 0-0-
895h - Unimplemented e e (R
896h - Unimplemented e e (R
897h - Unimplemented e e (R
898h - Unimplemented e e (R
89%h - Unimplemented e e (R
89Ah - Unimplemented e e (R
89Bh - Unimplemented e e (R
89Ch - Unimplemented e e (R
89Dh - Unimplemented e e (R
89Eh - Unimplemented e e (R
89Fh - Unimplemented e e (R
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg”es%‘é V‘%’“
Bank 18

CPU CORE REGISTERS; see Table 4-3 for specifics
90Ch FVRCON FVREN FVRRDY TSEN TSRNG | CDAFVR<1:0> | ADFVR<1:0> 0x00 XXXX 0g00 uuuu
90Dh - Unimplemented e e (R
90Eh DAC1CONO EN = OE1 OE2 | DAC1PSS<1:0> | _ | — 0-00 00-- | 0-00 00--
90Fh DAC1CON1 — — — DAC1R<4:0> - - - X XXXX ---Uu uuuu
90Fh — — — DACIR4 | DACIR3 DACIR2 | DACIR1 |  DACIRO ~--X XXXX | ---u uuuu
910h - Unimplemented
911h - Unimplemented
912h - Unimplemented
913h - Unimplemented
914h - Unimplemented
915h - Unimplemented
916h - Unimplemented
917h - Unimplemented
918h - Unimplemented
91%h - Unimplemented
91Ah - Unimplemented
91Bh - Unimplemented
91Ch - Unimplemented
91Dh - Unimplemented
91Eh - Unimplemented
91Fh ZCDCON ZCDSEN — ZCDOUT ZCDPOL — — ZCDINTP ZCDINTN 0-x0 --00 0-x0 --00
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Q’SR’,"B"& V‘%"'
Bank 19
CPU CORE REGISTERS; see Table 4-3 for specifics
98Ch — Unimplemented R T
98Dh — Unimplemented
98Eh — Unimplemented
98Fh CMOUT — — — — — — MC20UT MC10UT 0000 0000 0000 0000
990h CM1CONO ON ouT — POL — — HYS SYNC 00-0 --00 00-0 --00
991h CM1CON1 — — — — — — INTP INTN 0000 0000 0000 0000
992h CM1NSEL — — — — — NCH<2:0> 0000 0000 0000 0000
992h — — — — — NCH2 NCH1 NCHO 0000 0000 0000 0000
993h CM1PSEL — — — — PCH<3:0> 0000 0000 0000 0000
993h — — — — — PCH2 PCH1 PCHO 0000 0000 0000 0000
994h CM2CONO ON ouT — POL — — HYS SYNC 00-0 --00 00-0 --00
995h CM2CON1 — — — — — — INTP INTN 0000 0000 0000 0000
996h CM2NSEL — — — — — NCH<2:0> 0000 0000 0000 0000
996h — — — — — NcH2 | NCH1 | NCHO 0000 0000 | 0000 0000
997h CM2PSEL — — — — — PCH<2:0> 0000 0000 0000 0000
997h — — — — — pcH2 | PcH1 | PCHO 0000 0000 | 0000 0000
998h — Unimplemented R T
999h — Unimplemented R T
99Ah — Unimplemented R T
99Bh — Unimplemented
99Ch — Unimplemented R T
99Dh — Unimplemented
99Eh — Unimplemented
99Fh — Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igl;’escgh V%n'
Bank 20

CPU CORE REGISTERS; see Table 4-3 for specifics
AOCh - Unimplemented e e (R
AODh - Unimplemented e e (R
AOEh - Unimplemented e e (R
AOFh - Unimplemented e e (R
A10h - Unimplemented
A11h - Unimplemented
A12h - Unimplemented
A13h - Unimplemented
Al4h - Unimplemented
A15h - Unimplemented
A16h - Unimplemented
Al17h - Unimplemented
A18h - Unimplemented
A1%h RC2REG RC2REG 0000 0000 0000 0000
A1Ah TX2REG TX2REG 0000 0000 0000 0000
A1Bh SP2BRGL SP2BRGL 0000 0000 0000 0000
A1Ch SP2BRGH SP2BRGH 0000 0000 0000 0000
A1Dh RC2STA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 0000 0000 0000
A1Eh TX2STA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 0000 0010 0000 0010
A1Fh BAUD2CON ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 01-0 0-00 01-0 0-00
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 21-23
CPU CORE REGISTERS; see Table 4-3 for specifics

A8Ch — Unimplemented R S-e- ----
A9Fh

BOCh

— — Unimplemented
B1Fh

B8Ch

— — Unimplemented
B9Fh

Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es‘g‘é V"’,‘Jl‘éﬁ":
Bank 24

CPU CORE REGISTERS; see Table 4-3 for specifics

CO0Ch RTCCON RTCEN | — | RTCWREN RTCSYNC HALFSEC — | RTCCLKSEL<1:0> 0-00 0-00 u-uu u-uu
CODh RTCCAL CAL 0000 0000 uuuu uuuu
COEh ALRMCON ALRMEN | CHIME | AMASK<3:0> | — — 0000 00- - 000000- -
COFh ALRMRPT ARPT 0000 0000 0000 0000
C10h YEAR YEARH<3:0> YEARL<3:0> XXXX XXXX XXXX XXXX
C11h MONTH — — — MONTHH MONTHL<3:0> --- - XXXX - XXXX
C12h WEEKDAY — — — — — WDAY<2:0> ---- - XXX --- - - XXX
C13h DAY — — DAYH<1:0> DAYL<3:0> - = XX XXXX - - XX XXXX
C14h HOURS — — HRH<1:0> HRL<3:0> - - XX XXXX - - XX XXXX
C15h MINUTES — MINH<2:0> MINL<3:0> - XXX XXXX - XXX XXXX
C16h SECONDS — SECH<2:0> SECL<3:0> - XXX XXXX - XXX XXXX
C17h ALRMMTH — — — ALRMHMONTH ALRMLMONTH <3:0> S--X XXXX oo X XXXX
C18h ALRMWD — — — — — ALRMLWDAY<2:0> -- - s XXX S--- XXX
C19h ALRMDAY = = ALRMHDAY<1:0> ALRMLDAY<3:0> - XX XXXX - XX XXXX
C1Ah ALRMHR — — ALRMHHR<1:0> ALRMLHR<3:0> - XX XXXX - XX XXXX
C1Bh ALRMMIN — ALRMHMIN<2:0> ALRMLMIN<3:0> - XXX XXXX - XXX XXXX
C1Ch ALRMSEC — ALRMHSEC<2:0> ALRMLSEC<3:0> S XXX XXXX -uuu uuuu
C1Dh — Unimplemented
C1Eh — Unimplemented
C1Fh — Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

1/9/561614(7)9101d

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Q’S'&‘,‘*B"é‘.; V‘m:ﬁ":
Bank 25

CPU CORE REGISTERS; see Table 4-3 for specifics
C8Ch PORTG RG7 RG6 RG5 RG4 RG3 RG2 RG1 RGO XXXX XXXX uuuu uuuu
C8Dh PORTH — — — — RH3 RH2 RH1 RHO XXXX XXXX uuuu uuuu
C8Eh TRISG TRISG7 TRISG6 — TRISG4 TRISG3 TRISG2 TRISG1 TRISGO 1111 1111 1111 1111
C8Fh TRISH — — — — TRISH3 TRISH2 TRISH1 TRISHO 1111 1111 1111 1111
C90h LATG LATG7 LATG6 — LATG4 LATG3 LATG2 LATG1 LATGO 1111 1111 1111 1111
C91h LATH — — — — LATH3 LATH2 LATH1 LATHO 1111 1111 1111 1111
Co2h — Unimplemented S [
C93h — Unimplemented S [
C94h — Unimplemented S [
C95h — Unimplemented R (R
C96h — Unimplemented e e (R
C97h — Unimplemented e e (R
C98h — Unimplemented S [
C9%h — Unimplemented S [
C9Ah — Unimplemented S [
C9Bh — Unimplemented R (R
C9Ch — Unimplemented e e (R
C9Dh — Unimplemented
COEh — Unimplemented S [
C9Fh - Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Banks 26-28
CPU CORE REGISTERS; see Table 4-3 for specifics

DOCh

— — Unimplemented
D1Fh

D8Ch

— — Unimplemented
D9Fh

EOCh

— — Unimplemented
E1Fh

Legend: X =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 F‘.’S',;‘,es%‘,; V‘m:ﬁ":
Bank 29

CPU CORE REGISTERS; see Table 4-3 for specifics

E8Ch VBOGPR VBOGPR 0000 0000 uuuu uuuu
E8Dh VB1GPR VB1GPR 0000 0000 uuuu uuuu
E8Eh VB2GPR VB2GPR 0000 0000 uuuu uuuu
E8Fh VB3GPR VB3GPR 0000 0000 uuuu uuuu
E90h — Unimplemented e e (R
E9th — Unimplemented
E9zh — Unimplemented e e [
E93h — Unimplemented e e (R
E94h — Unimplemented e e (R
E95h — Unimplemented e e [
E96h — Unimplemented e e (R
E97h - Unimplemented e e [
E98h — Unimplemented S [
E99h — Unimplemented e e (R
E9Ah — Unimplemented e e [
E9Bh — Unimplemented
E9Ch — Unimplemented e e (R
E9Dh — Unimplemented
E9Eh — Unimplemented
E9Fh _ Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Banks 30-57

CPU CORE REGISTERS; see Table 4-3 for specifics

FOCh
— — Unimplemented
1C9Fh
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es‘g‘h V"’,‘Jl‘éﬁ"'
Bank 58
CPU CORE REGISTERS; see Table 4-3 for specifics

1DOCh | LCDCON LCDEN SLPEN WERR cs LMUX<3:0> 0000 0000 | 0000 0000
1DODh | LCDPS WET — LCDA WA LP<3:0> 0-00 0000 0- 000000
1DOEh | LCDSEO SEO07 SE06 SEO05 SE04 SE03 SE02 SEO1 SE00 0000 0000 | 0000 0000
1DOFh | LCDSE1 SE15 SE14 SE13 SE12 SE11 SE10 SE09 SE08 0000 0000 | 0000 0000
1D10h | LCDSE2 SE23 SE22 SE21 SE20 SE19 SE18 SE17 SE16 0000 0000 | 0000 0000
1D11h | LCDSE3 SE31 SE30 SE29 SE28 SE27 SE26 SE25 SE24 0000 0000 | 0000 0000
1D12h  |LCDSE4 SE39 SE38 SE37 SE36 SE35 SE34 SE33 SE32 0000 0000 | 0000 0000
1D13h  |LCDSE5 SE47 SE46 SE45 SE44 SE43 SE42 SE41 SE40 0000 0000 | 0000 0000
1D14h | LCDVCON1 LPEN EN5V — — — BIAS<2:0> 00- - - 000 XX- - - 000
1D15h | LCDVCON2 CPWDT — — — LCDVSRC3 | LCDVSRC2 | LCDVSRCT LCDVSRCO 0----000 0-- - - 000
1D16h | LCDREF — — — — — LCDCST<2:0> 0000 0000 | 0000 0000
1D17h  |LCDRL LRLAP<1:0> LRLBP<1:0> LCDIRI LRLAT<2:0> 0000 0000 | 0000 0000
1D18h | LCDDATAO S07C0 S06C0 S05C0 S04C0 S03C0 $02C0 S01C0 S00C0 0000 0000 | 0000 0000
1D1%h | LCDDATA1 $15C0 $14C0 $13C0 $12C0 S11C0 $10C0 S09C0 S08C0 0000 0000 | 0000 0000
1D1Ah | LCDDATA2 $23C0 $22C0 $21C0 $20C0 $19C0 $18C0 $17C0 $16C0 0000 0000 | 0000 0000
1D1Bh | LCDDATA3 $31C0 $30C0 $29C0 $28C0 $27C0 $26C0 $25C0 $24C0 0000 0000 | 0000 0000
1D1Ch | LCDDATA4 $39C0 $38C0 $37C0 S36C0 $35C0 $34C0 $33C0 $32C0 0000 0000 | 0000 0000
1D1Dh | LCDDATA5 — — $45C0 S44C0 S43C0 $42C0 S41C0 S40C0 0000 0000 | 0000 0000
1D1Eh | LCDDATA6 S07C1 S06C1 S05C1 S04C1 S03C1 S02C1 S01C1 S00C1 0000 0000 | 0000 0000
1D1Fh | LCDDATA?7 S15C1 S14C1 $13C1 $12C1 S11C1 $10C1 S09C1 S08C1 0000 0000 | 0000 0000
1D20h | LCDDATA8 $23C1 $22C1 $21C1 $20C1 $19C1 $18C1 S17C1 $16C1 0000 0000 | 0000 0000
1D21h | LCDDATA9 S31C1 S30C1 $29C1 S28C1 S27C1 S26C1 S25C1 $24C1 0000 0000 | 0000 0000
1D22h | LCDDATA10 $39C1 S38C1 S37C1 S36C1 S35C1 $34C1 $33C1 $32C1 0000 0000 | 0000 0000
1D23h | LCDDATA11 — — S45C1 S44C1 S43C1 S42C1 S41C1 S40C1 0000 0000 | 0000 0000
1D24h | LCDDATA12 S07C2 S06C2 S05C2 S04C2 S03C2 S02C2 S01C2 S00C2 0000 0000 | 0000 0000
1D25h | LCDDATA13 $15C2 $14C2 $13C2 $12C2 S11C2 $10C2 S09C2 S08C2 0000 0000 | 0000 0000
1D26h | LCDDATA14 $23C2 $22C2 $21C2 $20C2 $19C2 $18C2 $17C2 $16C2 0000 0000 | 0000 0000
1D27h | LCDDATA15 $31C2 $30C2 $29C2 $28C2 S27C2 S26C2 $25C2 $24C2 0000 0000 | 0000 0000
1D28h | LCDDATA16 $39C2 $38C2 $37C2 $36C2 $35C2 $34C2 $33C2 $32C2 0000 0000 | 0000 0000
1D2%h | LCDDATA17 — — S45C2 S44C2 S43C2 S42C2 S41C2 S40C2 0000 0000 | 0000 0000
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es‘g‘h V"’,‘Jl‘éﬁ"'
Bank 58 (continued)

1D2Ah | LCDDATA18 S07C3 S06C3 S05C3 S04C3 S03C3 S02C3 S01C3 S00C3 0000 0000 | 0000 0000
1D2Bh | LCDDATA19 $15C3 $14C3 $13C3 $12C3 S11C3 $10C3 S09C3 S08C3 0000 0000 | 0000 0000
1D2Ch | LCDDATA20 $23C3 $22C3 $21C3 $20C3 $19C3 $18C3 $17C3 S16C3 0000 0000 | 0000 0000
1D2Dh | LCDDATA21 $31C3 S30C3 $29C3 $28C3 S27C3 $26C3 $25C3 S24C3 0000 0000 | 0000 0000
1D2Eh | LCDDATA22 $39C3 $38C3 $37C3 S36C3 S35C3 $34C3 $33C3 $32C3 0000 0000 | 0000 0000
1D2Fh | LCDDATA23 — — $45C3 S44C3 S43C3 $42C3 S41C3 S40C3 0000 0000 | 0000 0000
1D30h | LCDDATA24 S07C4 S06C4 S05C4 S04C4 S03C4 S02C4 S01C4 S00C4 0000 0000 | 0000 0000
1D31h | LCDDATA25 S15C4 $14C4 $13C4 $12C4 S11C4 $10C4 S09C4 S08C4 0000 0000 | 0000 0000
1D32h | LCDDATA26 $23C4 $22C4 S21C4 $20C4 $19C4 s18C4 S17C4 S16C4 0000 0000 | 0000 0000
1D33h | LCDDATA27 S31C4 S30C4 S20C4 $28C4 S27C4 $26C4 S25C4 S24C4 0000 0000 | 0000 0000
1D34h | LCDDATA28 $39C4 $38C4 S37C4 S36C4 S35C4 $34C4 $33C4 S32C4 0000 0000 | 0000 0000
1D35h | LCDDATA29 — — $45C4 S44C4 S43C4 S42C4 S41C4 S40C4 0000 0000 | 0000 0000
1D36h | LCDDATA30 S07C5 S06C5 S05C5 S04C5 S03C5 S02C5 S01C5 S00C5 0000 0000 | 0000 0000
1D37h | LCDDATA31 $15C5 $14C5 $13C5 $12C5 S11C5 $10C5 S09C5 S08C5 0000 0000 | 0000 0000
1D38h | LCDDATA32 $23C5 $22C5 $21C5 $20C5 $19C5 $18C5 $17C5 S16C5 0000 0000 | 0000 0000
1D3%h | LCDDATA33 $31C5 S30C5 $29C5 $28C5 S27C5 $26C5 $25C5 S24C5 0000 0000 | 0000 0000
1D3Ah | LCDDATA34 $39C5 S38C5 S37C5 S36C5 S35C5 $34C5 $33C5 $32C5 0000 0000 | 0000 0000
1D3Bh | LCDDATA35 — — $45C5 S44C5 $43C5 $42C5 $41C5 S40C5 0000 0000 | 0000 0000
1D3Ch | LCDDATA36 S07C6 S06C6 S05C6 S04C6 S03C6 S02C6 S01C6 S00C6 0000 0000 | 0000 0000
1D3Dh | LCDDATA37 S15C6 $14C6 $13C6 $12C6 S11C6 $10C6 S09C6 S08C6 0000 0000 | 0000 0000
1D3Eh | LCDDATA38 $23C6 $22C6 $21C6 $20C6 S19C6 $18C6 S17C6 S16C6 0000 0000 | 0000 0000
1D3Fh | LCDDATA39 S31C6 S30C6 $29C6 $28C6 S27C6 $26C6 S25C6 S24C6 0000 0000 | 0000 0000
1D40h | LCDDATA40 S39C6 S38C6 S37C6 S36C6 S35C6 S34C6 S33C6 $32C6 0000 0000 | 0000 0000
1D41h | LCDDATA41 — — $45C6 S44C6 $43C6 $42C6 S41C6 S40C6 0000 0000 | 0000 0000
1D42h | LCDDATA42 S07C7 S06C7 S05C7 S04C7 S03C7 S02C7 S01C7 S00C7 0000 0000 | 0000 0000
1D43h | LCDDATA43 $15C7 $14C7 $13C7 $12C7 S11C7 $10C7 S09C7 S08C7 0000 0000 | 0000 0000
1D44h | LCDDATA44 $23C7 $22C7 s21¢7 $20C7 $19C7 $18C7 $17C7 S16C7 0000 0000 | 0000 0000
1D45h | LCDDATA45 $31C7 $30C7 $20C7 $28C7 S27C7 $26C7 $25C7 S24C7 0000 0000 | 0000 0000
1D46h | LCDDATA46 $39C7 $38C7 S37C7 S36C7 S35C7 $34C7 $33C7 $32C7 0000 0000 | 0000 0000
1D47h | LCDDATA47 — — S45C7 S44C7 S43C7 S42C7 S41C7 S40C7 0000 0000 | 0000 0000

2/9/561614(7)9101d
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg”eB%‘é Vanjl—‘éel_;":
Bank 58 (continued)

1D48h

— = Unimplemented | m---mm--mmem oo
1D6Fh

Legend: X =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:

Unimplemented data memory locations, read as ‘0.

1/9/561614(7)9101d
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

. . . . . . . . Value on: Value on:
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR MCLR
Bank 59

CPU CORE REGISTERS; see Table 4-3 for specifics

1D8Ch
— = Unimplemented
1D9Fh
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.

2/9/561614(7)9101d
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SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
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Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igllg,es%‘é V"’,‘Jl‘éﬁ"'
Bank 60
CPU CORE REGISTERS; see Table 4-3 for specifics

1E0Ch — Unimplemented
1EODh — Unimplemented
1EOEh — Unimplemented
1EOFh CLCDATA — — — — MLC40UT MLC30UT | MLC20UT | MLC10UT 0000 0000 0000 0000
1E10h CLC1CON LC1EN — LC10UT LC1INTP LC1INTN LC1MODE<2:0> 0- 000000 0- 000000
1E11h CLC1POL LC1POL — — — LC1G4POL LC1G3POL | LC1G2POL | LC1G1POL 0--- XXXX 0--- uuuu
1E12h CLC1SELO — — LC1D1S<5:0> XXXX XXXX uuuu uuuu
1E13h CLC1SEL1 — — LC1D2S<5:0> XXXX XXXX uuuu uuuu
1E14h CLC1SEL2 - - LC1D3S<5:0> XXXX XXXX uuuu uuuu
1E15h CLC1SEL3 - - LC1D4S<5:0> XXXX XXXX uuuu uuuu
1E16h CLC1GLSO LC1G1DAT LC1G1D4N LC1G1D3T LC1G1D3N LC1G1D2T LC1G1D2N LC1G1D1T LC1G1DIN XXXX XXXX uuuu uuuu
1E17h CLC1GLS1 LC1G2D4T LC1G2D4N LC1G2D3T LC1G2D3N LC1G2D2T LC1G2D2N LC1G2D1T LC1G2D1N XXXX XXXX uuuu uuuu
1E18h CLC1GLS2 LC1G3D4T LC1G3D4N LC1G3D3T LC1G3D3N LC1G3D2T LC1G3D2N LC1G3D1T LC1G3D1N XXXX XXXX uuuu uuuu
1E19h CLC1GLS3 LC1G4DAT LC1G4D4N LC1G4D3T LC1G4D3N LC1G4D2T LC1G4D2N LC1G4D1T LC1G4D1N XXXX XXXX uuuu uuuu
1E1Ah CLC2CON LC2EN — LC20UT LC2INTP LC2INTN LC2MODE<2:0> 0- 00 0000 0- 00 0000
1E1Bh CLC2POL LC2POL — — — LC2G4POL LC2G3POL LC2G2POL LC2G1POL 0--- XXXX 0--- uuuu
1E1Ch CLC2SELO — — LC2D1S<5:0> XXXX XXXX uuuu uuuu
1E1Dh CLC2SEL1 — — LC2D2S<5:0> XXXX XXXX uuuu uuuu
1E1Eh CLC2SEL2 — — LC2D3S<5:0> XXXX XXXX uuuu uuuu
1E1Fh CLC2SEL3 - — LC2D4S<5:0> XXXX XXXX uuuu uuuu
1E20h CLC2GLS0 LC2G1D4T LC1G1D4N LC2G1D3T LC2G1D3N LC2G1D2T LC2G1D2N LC2G1D1T LC2G1D1N - - XX XXXX uuuu uuuu
1E21h CLC2GLS1 LC2G2D4T LC1G2D4N LC2G2D3T LC2G2D3N LC2G2D2T LC2G2D2N LC2G2D1T LC2G2D1N XXXX XXXX uuuu uuuu

Legend:
Note 1:

X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Unimplemented data memory locations, read as ‘0.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es‘g‘h V"’,‘Jl‘éﬁ"'
Bank 60 (Continued)

1E22h CLC2GLS2 LC2G3D4T LC1G3D4N LC2G3D3T LC2G3D3N LC2G3D2T LC2G3D2N LC2G3D1T LC2G3D1N XXXX XXXX uuuu uuuu
1E23h CLC2GLS3 LC2G4D4T LC1G4D4N LC2G4D3T LC2G4D3N LC2G4D2T LC2G4D2N LC2G4D1T LC2G4D1N XXXX XXXX uuuu uuuu
1E24h CLC3CON LC3EN — LC30UT LC3INTP LC3INTN LC3MODE<2:0> 0- 00 0000 0- 00 0000
1E25h CLC3POL LC3POL — — — LC3G4POL LC3G3POL LC3G2POL LC3G1POL 0--- XXXX 0--- uuuu
1E26h CLC3SELO — — LC3D1S XXXX XXXX uuuu uuuu
1E27h CLC3SEL1 — — LC3D2S XXXX XXXX uuuu uuuu
1E28h CLC3SEL2 — — LC3D3S XXXX XXXX uuuu uuuu
1E29h CLC3SEL3 — — LC3D4S XXXX XXXX uuuu uuuu
1E2Ah CLC3GLS0 LC3G1D4T LC3G1D4N LC3G1D3T LC3G1D3N LC3G1D2T LC3G1D2N LC3G1D1T LC3G1D1N XXXX XXXX uuuu uuuu
1E2Bh CLC3GLS1 LC3G2D4T LC3G2D4N LC3G2D3T LC3G2D3N LC3G2D2T LC3G2D2N LC3G2D1T LC3G2D1N XXXX XXXX uuuu uuuu
1E2Ch CLC3GLS2 LC3G3D4T LC3G3D4N LC3G3D3T LC3G3D3N LC3G3D2T LC3G3D2N LC3G3D1T LC3G3D1N XXXX XXXX uuuu uuuu
1E2Dh CLC3GLS3 LC3G4D4T LC3G4D4N LC3G4D3T LC3G4D3N LC3G4D2T LC3G4D2N LC3G4D1T LC3G4D1N XXXX XXXX uuuu uuuu
1E2Eh CLC4CON LC4EN — LC40UT LC4INTP LC4INTN LC4MODE<2:0> 0- 00 0000 0- 00 0000
1E2Fh CLC4POL LC4POL — — — LC4G4POL LC4G3POL LC4G2POL LC4G1POL 0--- XXXX 0--- uuuu
1E30h CLCA4SELO — — LC4D1S<5:0> XXXX XXXX uuuu uuuu
1E31h CLCA4SEL1 — — LC4D2S<5:0> - - XX XXXX uuuu uuuu
1E32h CLC4SEL2 — — LC4D3S<5:0> XXXX XXXX uuuu uuuu
1E33h CLC4SEL3 — — LC4D4S<5:0> XXXX XXXX uuuu uuuu
1E34h CLC4GLS0 LC4G1DAT LC4G1D4N LC4G1D3T LC4G1D3N LC4G1D2T LC4G1D2N LC4G1D1T LC4G1D1N XXXX XXXX uuuu uuuu
1E35h CLC4GLS1 LC4G2D4AT LC4G2D4N LC4G2D3T LC4G2D3N LC4G2D2T LC4G2D2N LC4G2D1T LC4G2D1N XXXX XXXX uuuu uuuu
1E36h CLC4GLS2 LC4G3D4T LC4G3D4N LC4G3D3T LC4G3D3N LC4G3D2T LC4G3D2N LC4G3D1T LC4G3D1N XXXX XXXX uuuu uuuu
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0.

Note 1: Unimplemented data memory locations, read as ‘0’.

2/9/561614(7)9101d
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

1/9/561614(7)9101d

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es‘g‘é V"’,‘Jl‘éﬁ":
Bank 60 (Continued)

1E37h CLC4GLS3 LC4G4DAT LC4G4D4N LC4G4D3T LC4G4D3N LC4G4D2T LC4G4D2N LC4G4D1T LC4G4D1N XXXX XXXX uuuu uuuu
1E38h RFOPPS — — — RFOPPS4 RFOPPS3 RFOPPS2 RFOPPS1 RFOPPS0O - ==X XXXX --uu uuuu
1E39h RF1PPS — — — RF1PPS4 RF1PPS3 RF1PPS2 RF1PPS1 RF1PPSO - - XX XXXX --uu uuuu
1E3Ah RF2PPS — — — RF2PPS4 RF2PPS3 RF2PPS2 RF2PPS1 RF2PPS0O == XX XXXX --uu uuuu
1E3Bh RF3PPS — — — RF3PPS4 RF3PPS3 RF3PPS2 RF3PPS1 RF3PPS0O == XX XXXX --uu uuuu
1E3Ch RF4PPS — — — RF4PPS4 RF4PPS3 RF4PPS2 RF4PPS1 RF4PPS0O == XX XXXX --uu uuuu
1E3Dh RF5PPS — — — RF5PPS4 RF5PPS3 RF5PPS2 RF5PPS1 RF5PPS0 - - XX XXXX --uu uuuu
1E3Eh RF6PPS — — — RF6PPS4 RF6PPS3 RF6PPS2 RF6PPS1 RF6PPS0O - - XX XXXX --uu uuuu
1E3Fh RF7PPS — — — RF7PPS4 RF7PPS3 RF7PPS2 RF7PPS1 RF7PPS0O - - XX XXXX --uu uuuu
1E40h RGOPPS — — — RGOPPS4 RGOPPS3 RGOPPS2 RGOPPS1 RGOPPS0O == XX XXXX --uu uuuu
1E41h RG1PPS — — — RG1PPS4 RG1PPS3 RG1PPS2 RG1PPS1 RG1PPS0 == XX XXXX --uu uuuu
1E42h RG2PPS — — — RG2PPS4 RG2PPS3 RG2PPS2 RG2PPS1 RG2PPS0 - - XX XXXX --uu uuuu
1E43h RG3PPS — — — RG3PPS4 RG3PPS3 RG3PPS2 RG3PPS1 RG3PPS0 - - XX XXXX --uu uuuu
1E44h RG4PPS — — — RG4PPS4 RG4PPS3 RG4PPS2 RG4PPS1 RG4PPS0 - - XX XXXX --uu uuuu
1E45h — Unimplemented
1E46h RG6PPS — — — RG6PPS4 RG6PPS3 RG6PPS2 RG6PPS1 RG6PPS0 == XX XXXX --uu uuuu
1E47h RG7PPS — — — RG7PPS4 RG7PPS3 RG7PPS2 RG7PPS1 RG7PPS0 == XX XXXX --uu uuuu
1E48h RHOPPS — — — RHOPPS4 RHOPPS3 RHOPPS2 RHOPPS1 RHOPPS0 - - XX XXXX --uu uuuu
1E49h RH1PPS — — — RH1PPS4 RH1PPS3 RH1PPS2 RH1PPS1 RH1PPS0 - - XX XXXX --uu uuuu
1E4Ah RH2PPS — — — RH2PPS4 RH2PPS3 RH2PPS2 RH2PPS1 RH2PPS0 - - XX XXXX --uu uuuu
1E4Bh RH3PPS — — — RH3PPS4 RH3PPS3 RH3PPS2 RH3PPS1 RH3PPS0 - - XX XXXX --uu uuuu
1E4Ch — Unimplemented
1E4Dh — Unimplemented
1E4Eh — Unimplemented
1E4Fh = Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Q’S'é’,es"é'ﬁ V"’,‘Jl‘éﬁ"'
Bank 60 (Continued)

1E50h ANSELF ANSF7 ANSF6 ANSF5 ANSF4 ANSF3 ANSF2 ANSF1 ANSFO0 1111 1111 1111 1111
1E51h WPUF WPUF7 WPUF6 WPUF5 WPUF4 WPUF3 WPUF2 WPUF1 WPUFO 0000 0000 0000 0000
1E52h ODCONF ODCF7 ODCF6 ODCF5 ODCF4 ODCF3 ODCF2 ODCF1 ODCFO 0000 0000 0000 0000
1E53h SLRCONF SLRF7 SLRF6 SLRF5 SLRF4 SLRF3 SLRF2 SLRF1 SLRFO 1111 1111 1111 1111
1E54h INLVLF INLVLF7 INLVLF6 INLVLF5 INLVLF4 INLVLF3 INLVLF2 INLVLF1 INLVLFO 1111 1111 1111 1111
1E55h HIDRVF HIDF7 — — — — — — — u--- ---- 0--- ----
1E56h — Unimplemented
1E57h — Unimplemented
1E58h — Unimplemented
1E59h — Unimplemented
1E5Ah — Unimplemented
1E5Bh ANSELG ANSG7 ANSG6 — ANSG4 ANSG3 ANSG2 ANSG1 ANSGO 11-1 1111 11-1 1111
1E5Ch WPUG WPUG7 WPUG6 WPUG5 WPUG4 WPUG3 WPUG2 WPUG1 WPUGO 0000 0000 0000 0000
1E5Dh ODCONG ODCG7 ODCG6 — ODCG4 ODCG3 ODCG2 ODCG1 ODCGO 00-0 0000 00-0 0000
1E5Eh SLRCONG SLRG7 SLRG6 — SLRG4 SLRG3 SLRG2 SLRG1 SLRGO 11-1 1111 11-1 1111
1E5Fh INLVLG INLVLG7 INLVLG6 INLVLG5 INLVLG4 INLVLG3 INLVLG2 INLVLG1 INLVLGO 1111 1111 1111 1111
1E60h I0CGP — — I0CGP5 — — — — — --0- ---- --0- ----
1E61h IOCGN — — IOCGN5 — — — — — --0- ---- --0- ----
1E62h IOCGF — — IOCGF5 — — — — — --0- ---- --0- ----
1E63h — Unimplemented
1E64h — Unimplemented
1E65h — Unimplemented
1E66h ANSELH — — — — ANSH3 ANSH2 ANSH1 ANSHO 0000 0000 0000 0000
1E67h WPUH — — — — WPUH3 WPUH2 WPUH1 WPUHO 0000 0000 0000 0000
1E68h ODCONH — — — — ODCH3 ODCH2 ODCH1 ODCHO 0000 0000 0000 0000
1E69h SLRCONH — — — — SLRH3 SLRH2 SLRH1 SLRHO ---- 1111 1111 1111
1E6Ah INLVLH — — — — INLVLH3 INLVLH2 INLVLH1 INLVLHO 1111 1111 1111 1111
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.

2/9/561614(7)9101d
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igll:,es%‘é V",‘Jl‘éﬁ"'
Bank 60 (Continued)

1E6Bh — Unimplemented
1E6Ch = Unimplemented
1E6Dh = Unimplemented
1EGEh = Unimplemented
1E6Fh = Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.

1/9/561614(7)9101d
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"eB%‘é V"’,‘Jl‘éﬁ":
Bank 61
CPU CORE REGISTERS; see Table 4-3 for specifics
1E8Ch — Unimplemented
1E8Dh — Unimplemented
1E8Eh — Unimplemented
1E8Fh PPSLOCK — — — — — — — PPSLOCKED ---- ---0 ---- ---0
1E90h INTPPS — — — INTPPS<4:0> --00 1000 --uu uuuu
1E91h TOCKIPPS — — — TOCKIPPS<4:0> --00 0100 --uu uuuu
1E92h T1CKIPPS — — — T1CKIPPS<4:0> --01 0000 --uu uuuu
1E93h T1GPPS — — — T1GPPS<4:0> --00 1101 --uu uuuu
1E94h — Unimplemented
1E95h — Unimplemented
1E96h — Unimplemented
1E97h — Unimplemented
1E98h — Unimplemented
1E99h — Unimplemented
1E9Ah — Unimplemented
1E9Bh — Unimplemented
1E9Ch T2AINPPS — — — T2INPPS<4:0> --00 0001 --uu uuuu
1E9Dh T4AINPPS — — — T4INPPS<4:0> --10 0100 --uu uuuu
1E9Eh — Unimplemented
1E9Fh — Unimplemented
1EAOh — Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1:  Unimplemented data memory locations, read as ‘0’.

2/9/561614(7)9101d
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

1/9/561614(7)9101d

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"eB%‘é Value on:

Bank 61 (Continued)

1EA1h CCP1PPS — — — CCP1PPS<4:0> --11 0011 --uu uuuu
1EA2h CCP2PPS — — — CCP2PPS<4:0> --11 0100 --uu uuuu
1EA3h = Unimplemented
1EA4h = Unimplemented
1EASh = Unimplemented
1EABh = Unimplemented
1EATh = Unimplemented
1EA8h = Unimplemented
1EASh SMT1WINPPS — — — SMT1WINPPS<4:0> --10 0110 --uu uuuu
1EAAh SMT1SIGPPS — — — SMT1SIGPPS<4:0> --10 0111 --uu uuuu
1EABh = Unimplemented
1EACh = Unimplemented
1EADh = Unimplemented
1EAEh = Unimplemented
1EAFh = Unimplemented
1EBOh = Unimplemented
1EB1h CWG1PPS = = = CWG1PPS<4:0> --01 0010 --uu uuuu
1EB2h = Unimplemented
1EB3h = Unimplemented
1EB4h = Unimplemented
1EB5h = Unimplemented
1EB6h = Unimplemented
1EB7h = Unimplemented
1EB8h = Unimplemented
1EBYh = Unimplemented
1EBAh = Unimplemented
Legend: X =unknown, u =unchanged, g = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"eB%‘é V"’,‘Jl‘éﬁ":
Bank 61 (Continued)
1EBBh CLCINOPPS — — — CLCINOPPS<4:0> --00 0000 --uu uuuu
1EBCh CLCIN1PPS — — — CLCIN1PPS<4:0> --00 0001 --uu uuuu
1EBDh CLCIN2PPS — — — CLCIN2PPS<4:0> --00 1110 --uu uuuu
1EBEh CLCIN3PPS — — — CLCIN3PPS<4:0> --00 1111 --uu uuuu
1EBFh — Unimplemented
1ECOh — Unimplemented
1EC1h — Unimplemented
1EC2h — Unimplemented
1EC3h ADCACTPPS — — ADCACTPPS<5:0> --11 1001 --uu uuuu
1EC4h — Unimplemented
1EC5h SSP1CLKPPS — — — SSP1CLKPPS<4:0> --01 0011 --uu uuuu
1EC6h SSP1DATPPS — — — SSP1DATPPS<4:0> --01 0101 --uu uuuu
1EC7h SSP1SSPPS — — — SSP1SSPPS<4:0> --10 1111 --uu uuuu
1EC8h — Unimplemented
1EC9h — Unimplemented
1ECAh — Unimplemented
1ECBh RX1PPS — — — RX1PPS<4:0> --01 0111 --uu uuuu
1ECCh TX1PPS — — — TX1PPS<4:0> --01 0110 --uu uuuu
1ECDh RX2PPS — — — RX2PPS<4:0> --11 0010 --uu uuuu
1ECEh TX2PPS — — — TX2PPS<4:0> --11 0001 --uu uuuu
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Unimplemented data memory locations, read as ‘0’.

2/9/561614(7)9101d
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es%‘h V"’,‘Jl‘éﬁ"'
Bank 61 (Continued)

1ECFh — Unimplemented
1EDOh — Unimplemented
1ED1h — Unimplemented
1ED2h — Unimplemented
1ED3h — Unimplemented
1ED4h — Unimplemented
1ED5h — Unimplemented
1EDG6h — Unimplemented
1ED7h — Unimplemented
1ED8h — Unimplemented
1EDSh — Unimplemented
1EDAhN — Unimplemented
1EDBh — Unimplemented
1EDCh — Unimplemented
1EDDh — Unimplemented
1EDEh — Unimplemented
1EDFh — Unimplemented
1EEONh — Unimplemented
1EE1h — Unimplemented
1EE2h — Unimplemented
1EE3h — Unimplemented
1EE4h — Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.

1/9/561614(7)9101d
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es‘g‘h V"’,‘Jl‘éﬁ"'
Bank 61 (Continued)

1EE5h — Unimplemented
1EE6h — Unimplemented
1EE7h — Unimplemented
1EE8h — Unimplemented
1EE9h — Unimplemented
1EEAh — Unimplemented
1EEBh — Unimplemented
1EECh — Unimplemented
1EEDh — Unimplemented
1EEEh — Unimplemented
1EEFh — Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.

2/9/561614(7)9101d
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

1/9/561614(7)9101d

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igllg,es%‘é V"’,‘Jl‘éﬁ"'
Bank 62
CPU CORE REGISTERS; see Table 4-3 for specifics

1FOCh — Unimplemented
1FODh — Unimplemented
1FOEh — Unimplemented
1FOFh — Unimplemented
1F10h RAOPPS - - - RAOPPS4 RAOPPS3 RAOPPS2 RAOPPS1 RAOPPS0O 0000 0000 --uu uuuu
1F11h RA1PPS - — - RA1PPS4 RA1PPS3 RA1PPS2 RA1PPS1 RA1PPS0O 0000 0000 --uu uuuu
1F12h RA2PPS - — - RA2PPS4 RA2PPS3 RA2PPS2 RA2PPS1 RA2PPS0 0000 0000 --uu uuuu
1F13h RA3PPS - — - RA3PPS4 RA3PPS3 RA3PPS2 RA3PPS1 RA3PPS0 0000 0000 --uu uuuu
1F14h RA4PPS - — - RA4PPS4 RA4PPS3 RA4PPS2 RA4PPS1 RA4PPS0 0000 0000 --uu uuuu
1F15h RA5PPS - - - RA5PPS4 RA5PPS3 RA5PPS2 RA5PPS1 RA5PPS0 0000 0000 --uu uuuu
1F16h RAGPPS - - - RAG6PPS4 RAGPPS3 RA6PPS2 RAG6PPS1 RA6PPS0 0000 0000 --uu uuuu
1F17h RA7PPS - — - RA7PPS4 RA7PPS3 RA7PPS2 RA7PPS1 RA7PPS0 0000 0000 --uu uuuu
1F18h RBOPPS - — - RBOPPS4 RBOPPS3 RBOPPS2 RBOPPS1 RBOPPSO 0000 0000 --uu uuuu
1F19h RB1PPS - — - RB1PPS4 RB1PPS3 RB1PPS2 RB1PPS1 RB1PPS0 0000 0000 --uu uuuu
1F1Ah RB2PPS - — - RB2PPS4 RB2PPS3 RB2PPS2 RB2PPS1 RB2PPS0 0000 0000 --uu uuuu
1F1Bh RB3PPS - - - RB3PPS4 RB3PPS3 RB3PPS2 RB3PPS1 RB3PPS0 0000 0000 --uu uuuu
1F1Ch RB4PPS - — - RB4PPS4 RB4PPS3 RB4PPS2 RB4PPS1 RB4PPS0 0000 0000 --uu uuuu
1F1Dh RB5PPS - — - RB5PPS4 RB5PPS3 RB5PPS2 RB5PPS1 RB5PPS0 0000 0000 --uu uuuu
1F1Eh RB6PPS - — - RB6PPS4 RB6PPS3 RB6PPS2 RB6PPS1 RB6PPS0 0000 0000 --uu uuuu
1F1Fh RB7PPS - — - RB7PPS4 RB7PPS3 RB7PPS2 RB7PPS1 RB7PPS0 0000 0000 --uu uuuu
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.




"ou| ABojouyoa] diyoouoly /102 @

Areuiwijaig

¥8 8bed-0¢/81000¥SA

TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es‘g‘h V"’,‘Jl‘éﬁ"'
Bank 62 (Continued)

1F20h RCOPPS — — — RCOPPS4 RCOPPS3 RCOPPS2 RCOPPS1 RCOPPS0 0000 0000 --uu uuuu
1F21h RC1PPS — — — RC1PPS4 RC1PPS3 RC1PPS2 RC1PPS1 RC1PPS0 0000 0000 --uu uuuu
1F22h RC2PPS — — — RC2PPS4 RC2PPS3 RC2PPS2 RC2PPS1 RC2PPS0 0000 0000 --uu uuuu
1F23h RC3PPS — — — RC3PPS4 RC3PPS3 RC3PPS2 RC3PPS1 RC3PPS0 0000 0000 --uu uuuu
1F24h RC4PPS — — — RC4PPS4 RC4PPS3 RC4PPS2 RC4PPS1 RC4PPS0 0000 0000 --uu uuuu
1F25h RC5PPS — — — RC5PPS4 RC5PPS3 RC5PPS2 RC5PPS1 RC5PPS0 0000 0000 --uu uuuu
1F26h RC6PPS — — — RC6PPS4 RC6PPS3 RC6PPS2 RC6PPS1 RC6PPS0 0000 0000 --uu uuuu
1F27h RC7PPS — — — RC7PPS4 RC7PPS3 RC7PPS2 RC7PPS1 RC7PPS0 0000 0000 --uu uuuu
1F28h RDOPPS — — — RDOPPS4 RDOPPS3 RDOPPS2 RDOPPS1 RDOPPS0 0000 0000 --uu uuuu
1F29h RD1PPS — — — RD1PPS4 RD1PPS3 RD1PPS2 RD1PPS1 RD1PPS0 0000 0000 --uu uuuu
1F2Ah RD2PPS — — — RD2PPS4 RD2PPS3 RD2PPS2 RD2PPS1 RD2PPS0 0000 0000 --uu uuuu
1F2Bh RD3PPS — — — RD3PPS4 RD3PPS3 RD3PPS2 RD3PPS1 RD3PPS0 0000 0000 --uu uuuu
1F2Ch RD4PPS — — — RD4PPS4 RD4PPS3 RD4PPS2 RD4PPS1 RD4PPS0 0000 0000 --uu uuuu
1F2Dh RD5PPS — — — RD5PPS4 RD5PPS3 RD5PPS2 RD5PPS1 RD5PPS0 0000 0000 --uu uuuu
1F2Eh RD6PPS — — — RD6PPS4 RD6PPS3 RD6PPS2 RD6PPS1 RD6PPS0 0000 0000 --uu uuuu
1F2Fh RD7PPS — — — RD7PPS4 RD7PPS3 RD7PPS2 RD7PPS1 RD7PPS0 0000 0000 --uu uuuu
1F30h REOPPS — — — REOPPS4 REOPPS3 REOPPS2 REOPPS1 REOPPS0 0000 0000 --uu uuuu
1F31h RE1PPS — — — RE1PPS4 RE1PPS3 RE1PPS2 RE1PPS1 RE1PPS0 0000 0000 --uu uuuu
1F32h — — — — — — — — —
1F33h RE3PPS — — — RE3PPS4 RE3PPS3 RE3PPS2 RE3PPS1 RE3PPS0 0000 0000 --uuuuuu
1F34h RE4PPS — — — RE4PPS4 RE4PPS3 RE4PPS2 RE4PPS1 RE4PPS0 0000 0000 --uu uuuu
1F35h RE5PPS — — — RE5PPS4 RE5PPS3 RE5PPS2 RE5PPS1 RE5PPS0 0000 0000 --uu uuuu
1F36h RE6PPS — — — RE6PPS4 RE6PPS3 REBPPS2 RE6PPS1 RE6PPS0 0000 0000 --uu uuuu
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igll:,es%‘|i V"’,‘Jl‘éﬁ"'
Bank 62 (Continued)
1F37h RE7PPS — — — RE7PPS4 RE7PPS3 RE7PPS2 RE7PPS1 RE7PPS0 0000 0000 --uu uuuu
1F38h ANSELA ANSA7 ANSA6 — ANSA4 ANSA3 ANSA2 ANSA1 ANSAOQ 11-1 1111 11-1 1111
1F39h WPUA WPUA7 WPUAG WPUA5 WPUA4 WPUA3 WPUA2 WPUA1 WPUAO 0000 0000 0000 0000
1F3Ah ODCONA ODCA7 ODCA6 — ODCA4 ODCA3 ODCA2 ODCA1 ODCAO0 00-0 0000 00-0 0000
1F3Bh SLRCONA SLRA7 SLRA6 — SLRA4 SLRA3 SLRA2 SLRA1 SLRAO 11-1 1111 11-1 1111
1F3Ch INLVLA INLVLA7 INLVLA6 INLVLA5 INLVLA4 INLVLA3 INLVLA2 INLVLA1 INLVLAO 1111 1111 1111 1111
1F3Dh IOCAP I0OCAP7 IOCAP6 I0CAP5 IOCAP4 IOCAP3 I0CAP2 IOCAP1 IOCAPO 0000 0000 0000 0000
1F3Eh I0OCAN I0CAN7 IOCANG I0OCAN5 I0CAN4 IOCAN3 I0CAN2 IOCAN1 IOCANO 0000 0000 0000 0000
1F3Fh IOCAF IOCAF7 IOCAF6 I0CAF5 IOCAF4 IOCAF3 I0CAF2 IOCAF1 I0CAFO 0000 0000 0000 0000
1F40h — Unimplemented
1F41h — Unimplemented
1F42h = Unimplemented
1F43h ANSELB ANSB7 ANSB6 ANSB5 ANSB4 ANSB3 ANSB2 ANSB1 ANSBO 1111 1111 1111 1111
1F44h WPUB WPUB7 WPUBG WPUB5 WPUB4 WPUB3 WPUB2 WPUB1 WPUBO 0000 0000 0000 0000
1F45h ODCONB ODCB7 ODCB6 ODCB5 ODCB4 ODCB3 ODCB2 ODCB1 ODCBO 0000 0000 0000 0000
1F46h SLRCONB SLRB7 SLRB6 SLRB5 SLRB4 SLRB3 SLRB2 SLRB1 SLRBO 1111 1111 1111 1111
1F47h INLVLB INLVLB7 INLVLB6 INLVLB5 INLVLB4 INLVLB3 INLVLB2 INLVLB1 INLVLBO 1111 1111 1111 1111
1F48h I0CBP I0CBP7 I0CBP6 I0CBP5 I0CBP4 I0CBP3 I0CBP2 I0CBP1 I0CBPO 0000 0000 0000 0000
1F49h I0CBN I0CBN7 IOCBN6 I0CBN5 I0CBN4 IOCBN3 I0CBN2 I0OCBN1 IOCBNO 0000 0000 0000 0000
1F4Ah IOCBF IOCBF7 IOCBF6 I0CBF5 IOCBF4 IOCBF3 I0CBF2 IOCBF1 I0CBFO 0000 0000 0000 0000
1F4Bh = Unimplemented
1F4Ch — Unimplemented
1F4Dh = Unimplemented
Legend: x =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Q’S'é’,es"é'ﬁ V"’,‘Jl‘éﬁ“'

Bank 62 (Continued)

1F4Eh ANSELC ANSC7 ANSC6 ANSC5 ANSC4 ANSC3 ANSC2 ANSC1 ANSCO 1111 1111 1111 1111
1F4Fh WPUC WPUC7 WPUC6 WPUC5 WPUC4 WPUC3 WPUC2 WPUC1 WPUCO 0000 0000 0000 0000
1F50h ODCONC oDCC7 ODCC6 ODCC5 OoDCC4 ODCC3 OoDCC2 ODCC1 oDCCo 0000 0000 0000 0000
1F51h SLRCONC SLRC7 SLRC6 SLRC5 SLRC4 SLRC3 SLRC2 SLRC1 SLRCO 1111 1111 1111 1111
1F52h INLVLC INLVLC7 INLVLC6 INLVLC5 INLVLC4 INLVLC3 INLVLC2 INLVLC1 INLVLCO 1111 1111 1111 1111
1F53h I0CCP 10CCP7 I0CCP6 I0CCP5 I0CCP4 I0OCCP3 10CCP2 I0CCP1 I0CCPO 0000 0000 0000 0000
1F54h IOCCN IOCCN7 I0OCCN6 IOCCN5 I0CCN4 I0OCCN3 IOCCN2 IOCCN1 IOCCNO 0000 0000 0000 0000
1F55h IOCCF IOCCF7 IOCCF6 I0CCF5 IOCCF4 IOCCF3 I0CCF2 I0OCCF1 I0CCF0 0000 0000 0000 0000
1F56h = Unimplemented
1F57h = Unimplemented
1F58h = Unimplemented
1F59h ANSELD ANSD7 ANSD6 ANSD5 ANSD4 ANSD3 ANSD2 ANSD1 ANSDO 1111 1111 1111 1111
1F5Ah WPUD WPUD7 WPUD6 WPUD5 WPUD4 WPUD3 WPUD2 WPUD1 WPUDO 0000 0000 0000 0000
1F5Bh ODCOND ODCD7 ODCD6 ODCD5 ODCD4 ODCD3 ODCD2 ODCD1 ODCDO 0000 0000 0000 0000
1F5Ch SLRCOND SLRD7 SLRD6 SLRD5 SLRD4 SLRD3 SLRD2 SLRD1 SLRDO 1111 1111 1111 1111
1F5Dh INLVLD INLVLD7 INLVLD6 INLVLD5 INLVLD4 INLVLD3 INLVLD2 INLVLD1 INLVLDO 1111 1111 1111 1111
1F5Eh = Unimplemented
1F5Fh = Unimplemented
1F60h = Unimplemented
1F61h = Unimplemented
1F62h = Unimplemented
1F63h = Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igllg,es%‘é V"’,‘Jl‘éﬁ"'
Bank 62 (Continued)

1F64h | ANSELE ANSE7 ANSES ANSE5 ANSE4 ANSE3 = ANSE1 ANSEOQ 1111 1-11 | 1111 1-11
1F65h | WPUE WPUE? WPUE6 WPUES5 WPUE4 WPUE3 = WPUE1 WPUEOQ 0000 0-00 | 0000 0-00
1F66h | ODCONE ODCE7 ODCE6 ODCE5 ODCE4 ODCE3 = ODCET1 ODCEO 0000 0-00 | 0000 0-00
1F67h | SLRCONE SLRE7? SLRE6 SLRE5 SLRE4 SLRE3 = SLRE1 SLREO 1111 1-11 | 1111 1-11
1F68h INLVLE INLVLE7 INLVLE6 INLVLE5 INLVLE4 INLVLE3 = INLVLE1 INLVLEO 1111 1-11 | 1111 1-11
1F69h IOCEP IOCEP7 IOCEP6 IOCEP5 IOCEP4 IOCEP3 IOCEP2 IOCEP1 IOCEPO 0000 0000 | 0000 0000
1F6Ah | IOCEN IOCEN7 IOCENG IOCEN5 IOCEN4 IOCEN3 IOCEN2 IOCEN1 IOCENO 0000 0000 | 0000 0000
1F6Bh | IOCEF IOCEF7 IOCEF6 IOCEF5 IOCEF4 IOCEF3 IOCEF2 IOCEF1 IOCEF0 0000 0000 | 0000 0000

1F6Ch - Unimplemented

1F6Dh — Unimplemented
1F6Fh - Unimplemented
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;Igll:,es%‘é V%"'
Bank 63

CPU CORE REGISTERS; see Table 4-3 for specifics

1F8Ch — Unimplemented R S-e- ----
1F8Dh — Unimplemented R S-e- ----
1F8Eh — Unimplemented R S-e- ----
1F8Fh — Unimplemented R S-e- ----
1F90h — Unimplemented R S-e- ----
1F91h — Unimplemented
1F92h — Unimplemented R S-e- ----
1F93h — Unimplemented R S-e- ----
1F94h — Unimplemented R S-e- ----
1F95h — Unimplemented R S-e- ----
1F96h — Unimplemented R S-e- ----
1F97h — Unimplemented R S-e- ----
1F98h — Unimplemented R S-e- ----
1F99h — Unimplemented R S-e- ----
1F9Ah — Unimplemented R S-e- ----
1F9Bh — Unimplemented R S-e- ----
1F9Ch — Unimplemented R S-e- ----
1F9Dh — Unimplemented R S-e- ----
1F9Eh — Unimplemented R S-e- ----
1F9Fh — Unimplemented R S-e- ----
1FAOh — Unimplemented R S-e- ----
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0.
Note 1: Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es%‘h V"’,‘Jl‘éﬁ"'
Bank 63 (Continued)

1FA1h — Unimplemented
1FA2h — Unimplemented
1FA3h — Unimplemented
1FA4h — Unimplemented
1FA5h — Unimplemented
1FAGh — Unimplemented
1FA7h — Unimplemented
1FA8h — Unimplemented
1FA9h — Unimplemented
1FAAh — Unimplemented
1FABh — Unimplemented
1FACh — Unimplemented
1FADh — Unimplemented
1FAEh — Unimplemented
1FAFh — Unimplemented
1FBOh — Unimplemented
1FB1h — Unimplemented
1FB2h — Unimplemented
1FB3h — Unimplemented
1FB4h — Unimplemented
1FB5h — Unimplemented
1FB6h — Unimplemented
1FB7h — Unimplemented
Legend: x =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’Sg"es%‘é V"’,‘Jl‘éﬁ"'
Bank 63 (Continued)

1FB8h — Unimplemented
1FBSYh — Unimplemented
1FBAh — Unimplemented
1FBBh — Unimplemented
1FBCh — Unimplemented
1FBDh — Unimplemented
1FBEh — Unimplemented
1FBFh — Unimplemented
1FCOh — Unimplemented
1FC1h — Unimplemented
1FC2h — Unimplemented
1FC3h — Unimplemented
1FC4h — Unimplemented
1FC5h — Unimplemented
1FC6h — Unimplemented
1FC7h — Unimplemented
1FC8h — Unimplemented
1FC9h — Unimplemented
1FCAh — Unimplemented
1FCBh — Unimplemented
1FCCh — Unimplemented
1FCDh — Unimplemented
1FCEh — Unimplemented
1FCFh — Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"es%‘h V"’,‘Jl‘éﬁ"'
Bank 63 (Continued)

1FDOh — Unimplemented
1FD1h — Unimplemented
1FD2h — Unimplemented
1FD3h — Unimplemented
1FD4h — Unimplemented
1FD5h — Unimplemented
1FD6h — Unimplemented
1FD7h — Unimplemented
1FD8h — Unimplemented
1FD9h — Unimplemented
1FDAh — Unimplemented
1FDBh — Unimplemented
1FDCh — Unimplemented
1FDDh — Unimplemented
1FDEh — Unimplemented
1FDFh — Unimplemented
1FEOh — Unimplemented
1FE1h — Unimplemented
1FE2h — Unimplemented
1FE3h — Unimplemented
Legend: X =unknown, u =unchanged, g =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1:  Unimplemented data memory locations, read as ‘0’.
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TABLE 4-12:

SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-63 PIC16(L)F19195/6/7 (CONTINUED)

Address Name Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’gg"eB%‘é V",‘Jl‘éﬁ":

Bank 63 (Continued)

1FE4h STATUS_SHAD — — — | — — Z_SHAD DC_SHAD C_SHAD --- - - XXX ---- -uuu
1FE5h WREG_SHAD WREG_SHAD<7:0> XXXX XXXX uuuu uuuu
1FE6h BSR_SHAD — - — | BSR_SHAD<4:0> - - - X XXXX ---Uu uuuu
1FE7h PCLATH_SHAD — PCLATH_SHAD<6:0> - XXX XXXX -uuu uuuu
1FE8h FSROL_SHAD FSROL_SHAD<7:0> XXXX XXXX uuuu uuuu
1FESh FSROH_SHAD FSROH_SHAD<7:0> XXXX XXXX uuuu uuuu
1FEAh FSR1L_SHAD FSR1L_SHAD<7:0> XXXX XXXX uuuu uuuu
1FEBh FSR1H_SHAD FSR1H_SHAD<7:0> XXXX XXXX uuuu uuuu
1FECh — Unimplemented
1FEDh STKPTR — | — — STKPTR<4:0> -111 1100 ---Uu uuuu
1FEEh TOSL TOSL<7:0> XXXX XXXX uuuu uuuu
1FEFh TOSH — | TOSH<6:0> - XXX XXXX -uuu uuuu
Legend: X =unknown, u =unchanged, q = depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.

Note 1: Unimplemented data memory locations, read as ‘0’.
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4.4 PCL and PCLATH

The Program Counter (PC) is 15 bits wide. The low byte
comes from the PCL register, which is a readable and
writable register. The high byte (PC<14:8>) is not directly
readable or writable and comes from PCLATH. On any
Reset, the PC is cleared. Figure 4-3 shows the five
situations for the loading of the PC.

FIGURE 4-3: LOADING OF PC IN
DIFFERENT SITUATIONS
14 PCH PCL 0 Instruction
PCLIT LI T T T TTT L ITT ] e pot o
1 Destination
6/ 0 8
PCLATH ALU result
14 PCH PCL 0 como
PCLITIITITTTTITITT] SO0
o4 0 11&
PCLATHLT T [ T ['T'T] OPCODE <10:0>
14 PCH PCL 0
PCLITITITTIITTITITT]) caLw
6/ 0 3#
PCLATH W
14 PCH PCL 0
PCLITITITITITITITTITT] BRW
15k
PC+W
14 PCH PCL 0
PCLITITITITTIITTITI] BRA
15
PC + OPCODE <8:0>

4.4.1 MODIFYING PCL

Executing any instruction with the PCL register as the
destination simultaneously causes the Program
Counter PC<14:8> bits (PCH) to be replaced by the
contents of the PCLATH register. This allows the entire
contents of the program counter to be changed by writ-
ing the desired upper seven bits to the PCLATH regis-
ter. When the lower eight bits are written to the PCL
register, all 15 bits of the program counter will change
to the values contained in the PCLATH register and
those being written to the PCL register.

4.4.2 COMPUTED GOTO

A computed GOTOis accomplished by adding an offset to
the program counter (ADDW PCL). When performing a
table read using a computed GOTO method, care should
be exercised if the table location crosses a PCL memory
boundary (each 256-byte block). Refer to Application
Note AN556, “Implementing a Table Read” (DS00556).

443 COMPUTED FUNCTION CALLS

A computed function CALL allows programs to maintain
tables of functions and provide another way to execute
state machines or look-up tables. When performing a
table read using a computed function CALL, care
should be exercised if the table location crosses a PCL
memory boundary (each 256-byte block).

If using the CALL instruction, the PCH<2:0> and PCL
registers are loaded with the operand of the CALL
instruction. PCH<6:3> is loaded with PCLATH<6:3>.

The CALLW instruction enables computed calls by
combining PCLATH and W to form the destination
address. A computed CALLW is accomplished by
loading the W register with the desired address and
executing CALLW The PCL register is loaded with the
value of W and PCH is loaded with PCLATH.

444 BRANCHING

The branching instructions add an offset to the PC.
This allows relocatable code and code that crosses
page boundaries. There are two forms of branching,
BRWand BRA. The PC will have incremented to fetch
the next instruction in both cases. When using either
branching instruction, a PCL memory boundary may be
crossed.

If using BRW load the W register with the desired
unsigned address and execute BRW The entire PC will
be loaded with the address PC + 1 + W.

If using BRA, the entire PC will be loaded with
PC + 1 + the signed value of the operand of the BRA
instruction.

© 2017 Microchip Technology Inc.
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4.5 Stack

All devices have a 16-level x 15-bit wide hardware
stack (refer to Figure 4-4 through Figure 4-7). The
stack space is not part of either program or data space.
The PC is PUSHed onto the stack when CALL or
CALLWinstructions are executed or an interrupt causes
a branch. The stack is POPed in the event of a
RETURN, RETLWor a RETFI E instruction execution.
PCLATH is not affected by a PUSH or POP operation.

The stack operates as a circular buffer if the STVREN
bit is programmed to ‘0‘ (Configuration Words). This
means that after the stack has been PUSHed sixteen
times, the seventeenth PUSH overwrites the value that
was stored from the first PUSH. The eighteenth PUSH
overwrites the second PUSH (and so on). The
STKOVF and STKUNF flag bits will be set on an
Overflow/Underflow, regardless of whether the Reset is
enabled.

Note 1: There are no instructions/mnemonics
called PUSH or POP. These are actions
that occur from the execution of the
CALL, CALLW RETURN, RETLWand

RETFI E instructions or the vectoring to

an interrupt address.

FIGURE 4-4:

4.5.1 ACCESSING THE STACK

The stack is accessible through the TOSH, TOSL and
STKPTR registers. STKPTR is the current value of the
Stack Pointer. TOSH:TOSL register pair points to the
TOP of the stack. Both registers are read/writable. TOS
is splitinto TOSH and TOSL due to the 15-bit size of the
PC. To access the stack, adjust the value of STKPTR,
which will position TOSH:TOSL, then read/write to
TOSH:TOSL. STKPTR is five bits to allow detection of
overflow and underflow.

Note:  Care should be taken when modifying the I

STKPTR while interrupts are enabled.

During normal program operation, CALL, CALLWand
interrupts  will increment STKPTR while RETLW
RETURN, and RETFIE will decrement STKPTR.
STKPTR can be monitored to obtain to value of stack
memory left at any given time. The STKPTR always
points at the currently used place on the stack.
Therefore, a CALL or CALLW will increment the
STKPTR and then write the PC, and a return will
unload the PC value from the stack and then
decrement the STKPTR.

Reference Figure 4-4 through Figure 4-7 for examples
of accessing the stack.

ACCESSING THE STACK EXAMPLE 1

Rev. 10-000043A
71302013

TOSH:TOSL <: 0xOF

Stack Reset Disabled
(STVREN = 0)

0x0E

0x0D

0x0C

0x0B

0x0A

Initial Stack Configuration:

0x09

After Reset, the stack is empty. The
empty stack is initialized so the Stack

0x08

Pointer is pointing at 0x1F. If the Stack

0x07

Overflow/Underflow Reset is enabled, the
TOSH/TOSL register will return “0’. If the

0x06

Stack Overflow/Underflow Reset is

0x05

disabled, the TOSH/TOSL register will
return the contents of stack address

0x04

OxOF.

0x03

0x02

0x01

0x00

0x0000

Stack Reset Enabled
(STVREN =1)

TOSH:TOSL <: 0x1F

© 2017 Microchip Technology Inc.
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FIGURE 4-5: ACCESSING THE STACK EXAMPLE 2

Rev. 10-0000438
71302013

0xOF
0x0E
0x0D
0x0C
0x0B
0x0A

0x09 This figure shows the stack configuration
after the first CALL or a single interrupt.
0x08 If a RETURN instruction is executed, the
0x07 return address will be placed in the
Program Counter and the Stack Pointer
0x06 decremented to the empty state (Ox1F).
0x05

0x04
0x03
0x02

0x01
TOSH:TOSL <):| 0x00 | Return Address

FIGURE 4-6: ACCESSING THE STACK EXAMPLE 3

Rev. 10-000043C
71302013

0xOF
0x0E
0x0D
0x0C After seven CALLS or six CALLS and an

0x0B interrupt, the stack looks like the figure on
the left. A series of RETURN instructions will

0x0A repeatedly place the return addresses into
0x09 the Program Counter and pop the stack.
0x08

0x07
TOSH:TOSL <: 0x06 | Return Address

0x05 | Return Address
0x04 | Return Address
0x03 | Return Address
0x02 | Return Address
0x01 Return Address
0x00 | Return Address

© 2017 Microchip Technology Inc. Preliminary DS40001873C-page 95



PIC16(L)F19195/6/7

FIGURE 4-7: ACCESSING THE STACK EXAMPLE 4

Rev. 10-000043D
713012013

OxOF | Return Address
OxOE | Return Address
0x0D | Return Address
0x0C | Return Address
0x0B | Return Address

Ox0A | Return Address When the stack is full, the next CALL or
0x09 Return Address an interrupt will set the Stack Pointer to

0x10. This is identical to address 0x00 so
0x08 | Return Address the stack will wrap and overwrite the
0x07 Return Address return address at 0x00. If the Stack

Overflow/Underflow Reset is enabled, a
0x06 | Return Address Reset will occur and location 0x00 will
0x05 | Return Address not be overwritten.

0x04 Return Address
0x03 Return Address
0x02 Return Address

0x01 Return Address
TOSH:TOSL <): 0x00 | Return Address

452 OVERFLOW/UNDERFLOW RESET

If the STVREN bit in Configuration Words
(Register 5-2) is programmed to ‘1’, the device will be
Reset if the stack is PUSHed beyond the sixteenth
level or POPed beyond the first level, setting the
appropriate bits (STKOVF or STKUNF, respectively) in
the PCON register.

4.6 Indirect Addressing

The INDFn registers are not physical registers. Any
instruction that accesses an INDFn register actually
accesses the register at the address specified by the
File Select Registers (FSR). If the FSRn address
specifies one of the two INDFn registers, the read will
return ‘0’ and the write will not occur (though Status bits
may be affected). The FSRn register value is created
by the pair FSRnH and FSRnL.

The FSR registers form a 16-bit address that allows an
addressing space with 65536 locations. These locations
are divided into four memory regions:

» Traditional/Banked Data Memory

 Linear Data Memory

* Program Flash Memory

« EEPROM
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FIGURE 4-8: INDIRECT ADDRESSING PIC16(L)F19195
" 0x0000 0x0000
Traditional
Data Memory
Ox1FFF
0x2000
Linear
Data Memory
0X2FEF
< 0X2FF0
Reserved
FSR Ox7FFF
Address 0x8000 PC value = 0x0000
Range
Program
Flash Memory
Ox9FFF PC value = Ox1FFF

N
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FIGURE 4-9: INDIRECT ADDRESSING PIC16(L)F19196
" 0x0000 0x0000
Traditional
Data Memory
Ox1FFF
0x2000
Linear
Data Memory

FSR
Address
Range

N

0X2FEF
0X2FFO0

Ox7FFF
0x8000

OXBFFF

Reserved

PC value = 0x0000

Program
Flash Memory

PC value = Ox3FFF
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FIGURE 4-10: INDIRECT ADDRESSING PIC16(L)F19197
( 0x0000 0x0000
Traditional
Data Memory
Ox1FFF
0x2000
Linear
Data Memory
0X2FEF
< 0X2FF0
Reserved
FSR Ox7FFF
Address 0x8000 PC value = 0x0000
Range
Program
Flash Memory
OxFFFF PC value = Ox7FFF

N
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4.6.1 TRADITIONAL/BANKED DATA
MEMORY

The traditional or banked data memory is a region from
FSR address 0x000 to FSR address Ox1FFF. The
addresses correspond to the absolute addresses of all
SFR, GPR and common registers.

FIGURE 4-11: TRADITIONAL/BANKED DATA MEMORY MAP
Direct Addressing Indirect Addressing
From Opcode
5 BSR 0 6 0 7 FSRxH 0 7 FSRxL 0
LTI fofofof TTTIJCTTITTTIT]
-
Bank Select | Location Select Bank Select Location Select
—® 000000 000001 000010 111111
0x00
Ox7F
Bank 0 Bank 1 Bank2 Bank 63
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46.2 LINEAR DATA MEMORY

The linear data memory is the region from FSR
address 0x2000 to FSR address 0X2FEF. This region
is a virtual region that points back to the 80-byte blocks
of GPR memory in all the banks. Refer to Figure 4-8
and Figure 4-9 for the Linear Data Memory Map.

Note:  The address range 0x2000 to Ox2FFO0 rep-
resents the complete addressable Linear
Data Memory up to Bank 50. The actual
implemented Linear Data Memory will dif-
fer from one device to the other in a family.
Confirm the memory limits on every

device.

Unimplemented memory reads as 0x00. Use of the
linear data memory region allows buffers to be larger
than 80 bytes because incrementing the FSR beyond
one bank will go directly to the GPR memory of the next
bank.

The 16 bytes of common memory are not included in
the linear data memory region.
FIGURE 4-12: LINEAR DATA MEMORY
MAP

Rev. 10-0000578
812412016

7 FSRnH 0 7 FSRaL 0
LTIy Er T

Location Select ~— 0x2000

0x020
Bank 0
0x06F

0x0A0
Bank 1
OxOEF

0x120
— Bank 2
0x16F

0x1920
Bank 50
0x196F

“— Ox2FEF

4.6.3 PROGRAM FLASH MEMORY

To make constant data access easier, the entire
Program Flash Memory is mapped to the upper half of
the FSR address space. When the MSB of FSRnH is
set, the lower 15 bits are the address in program
memory which will be accessed through INDF. Only the
lower eight bits of each memory location is accessible
via INDF. Writing to the Program Flash Memory cannot
be accomplished via the FSR/INDF interface. All
instructions that access Program Flash Memory via the
FSR/INDF interface will require one additional
instruction cycle to complete.

FIGURE 4-13: PROGRAM FLASH
MEMORY MAP
7 FSRnH 0 7 FSRnL 0
AITTTTTTY) OO TTTTT
Location Select

~— 0x8000 0x0000

Program

Flash

- Memory

(low 8 bits)

U oxFFFF Ox7FFF

46.4 DATA EEPROM MEMORY

The EEPROM memory can be read or written through
the NVMCON register interface (see Section 13.2
“Data EEPROM Memory”). However, to make access
to the EEPROM easier, read-only access to the
EEPROM contents are also available through indirect
addressing via an FSR. When the MSP of the FSR (ex:
FSRxH) is set to 0x70, the lower 8-bit address value (in
FSRxL) determines the EEPROM location that may be
read (via the INDF register). In other words, the
EEPROM address range 0x00-0xFF is mapped into the
FSR address space between 0x7000 and Ox70FF.
Writing to the EEPROM cannot be accomplished via
the FSR/INDF interface. Reads from the EEPROM
through the FSR/INDF interface will require one addi-
tional instruction cycle to complete.
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5.0 DEVICE CONFIGURATION

Device configuration consists of the Configuration
Words, User ID, Device ID, Device Information Area
(DIA), (see Section 6.0 “Device Information Area”),
and the Device Configuration Information (DCI)
regions, (see Section 7.0 “Device Configuration
Information”).

5.1 Configuration Words

The devices have several Configuration Words
starting at address 8007h. The Configuration bits
establish configuration values prior to the execution of
any software; Configuration bits enable or disable
device-specific features.

In terms of programming, these important
Configuration bits should be considered:

1. LVP: Low-Voltage Programming Enable bit

* 1 = ON - Low-Voltage Programming is enabled.
MCLR/VPP pin function is MCLR. MCLRE
Configuration bit is ignored.

* 0 = OFF — HV on MCLR/VPP must be used for
programming.

2. CP: User Nonvolatile Memory (NVM)

Program Memory Code Protection bit
» 1 = OFF — User NVM code protection disabled
* 0 = ON — User NVM code protection enabled
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5.2 Register Definitions: Configuration Words

REGISTER 5-1: CONFIGURATION WORD 1: OSCILLATORS

R/P-1 U-1 R/P-1 R/P-1 R/P-1 R/P-1
FCMEN | — | CSWEN | LCDPEN ‘ VBATEN | CLKOUTEN
bit 13 bit 8
U-1 R/P-1 R/P-1 R/P-1 U-1 R/P-1 R/P-1 R/P-1
— RSTOSC2 RSTOSCH1 | RSTOSCO | — | FEXTOSC2 ‘ FEXTOSCA1 | FEXTOSCO
bit 7 bit 0
Legend:
R = Readable bit P = Programmable bit x = Bit is unknown U = Unimplemented bit, read as ‘1’
‘0’ = Bitis cleared ‘1’ = Bitis set W = Writable bit n = Value when blank or after Bulk Erase
bit 13 FCMEN: Fail-Safe Clock Monitor Enable bit
1= FSCM timer enabled
0 = FSCM timer disabled
bit 12 Unimplemented: Read as ‘1’
bit 11 CSWEN: Clock Switch Enable bit

1= Writing to NOSC and NDIV is allowed
0 = The NOSC and NDIV bits cannot be changed by user software

bit 10 LCDPEN: LCD Charge Pump Mode Enable bit
1= User intends to enable LCD Charge Pump during LCD operation
0 = LCD Charge Pump forced off

bit 9 VBATEN: VBAT Pin Enable bit
1= VBAT functionality is disabled; VBAT pin becomes GPIO
0 = VBAT functionality is enabled; VBAT pin has a battery connected to it

bit 8 CLKOUTEN: Clock Out Enable bit
If FEXTOSC = EC (high, mid or low) or Not Enabled:
1 = CLKOUT function is disabled; I/O or oscillator function on OSC2
0 = CLKOUT function is enabled; FOSC/4 clock appears at OSC2
Otherwise:
This bit is ignored.

bit 7 Unimplemented: Read as ‘1’

bit 6-4 RSTOSC<2:0>: Power-up Default Value for COSC bits
This value is the Reset-default value for COSC and selects the oscillator first used by user software.
111 = EXTOSC operating per FEXTOSC bits
110 = HFINTOSC with HFFRQ = 3’ b000
101 = LFINTOSC
100 = SOSC
011 = Reserved
010 = EXTOSC with 4x PLL, with EXTOSC operating per FEXTOSC bits
001 = HFINTOSC with OSCFRQ = 16 MHz and CDIV = 1:1 (Fosc = 32)
000 = HFINTOSC with OSCFRQ = 32 MHz and CDIV = 1:1

bit 3 Unimplemented: Read as ‘1’

bit 2-0 FEXTOSC<2:0>:FEXTOSC External Oscillator Mode Selection bits
111 = ECH EC (External Clock)
110 = ECM EC (External Clock)
101 = ECL EC (External Clock)
100 = Oscillator not enabled
011 = Oscillator not enabled
010 = Oscillator not enabled
001 = Oscillator not enabled
000 = Oscillator not enabled
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REGISTER 5-2: CONFIGURATION WORD 2: SUPERVISORS

R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 U-1

DEBUG® | STVREN | PPS1WAY | ZCD ‘ BORV | =

bit 13 bit 8

R/P-1

R/P-1 R/P-1 U-1 U-1 R/P-1 R/P-1 R/P-1

BORENT1

BORENO m| — | — | PWRTS1 ‘ PWRTS0 | MCLRE

bit 7

bit 0

Legend:

R = Readable bit P = Programmable bit x = Bit is unknown U = Unimplemented bit, read as ‘1’

‘0’ = Bit is cleared ‘1’ = Bitis set W = Writable bit n = Value when blank or after Bulk Erase

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8
bit 7-6

bit 5

bit 4-3
bit 2-1

bit 0

Note 1:
2:

DEBUG: Debugger Enable bit(®
1 = Background debugger disabled
0 = Background debugger enabled

STVREN: Stack Overflow/Underflow Reset Enable bit
1 = Stack Overflow or Underflow will cause a Reset
0 = Stack Overflow or Underflow will not cause a Reset

PPS1WAY: PPSLOCK One-Way Set Enable bit
1 = The PPSLOCK bit can be cleared and set only once; PPS registers remain locked after one clear/set cycle
0 = The PPSLOCK bit can be set and cleared repeatedly (subject to the unlock sequence)

ZCD: Zero-Cross Detect Disable bit
1 = ZCD disabled. ZCD can be enabled by setting the ZCDSEN bit of the ZCDCON register
0 = ZCD always enabled (ZCDSEN bit is ignored)

BORV: Brown-out Reset Voltage Selection bit(")
1 = Brown-out Reset voltage (VBOR) set to lower trip point level
0 = Brown-out Reset voltage (VBOR) set to higher trip point level

Unimplemented: Read as ‘1’

BOREN<1:0>: Brown-out Reset Enable bits

When enabled, Brown-out Reset Voltage (VBOR) is set by the BORV bit

11 = Brown-out Reset is enabled; SBOREN bit is ignored

10 = Brown-out Reset is enabled while running, disabled in Sleep; SBOREN bit is ignored
01 = Brown-out Reset is enabled according to SBOREN

00 = Brown-out Reset is disabled

LPBOREN: Low-Power BOR Enable bit
1= ULPBOR is disabled
0 = ULPBOR is enabled

Unimplemented: Read as ‘1’

PWRTS<1:0>: Power-up Timer selection bits

11 = PWRT disabled

10 = PWRT set at 64 ms

01 = PWRT set at 16 ms

00 = PWRT set at 1 ms

MCLRE: Master Clear (MCLR) Enable bit

If LVP =1:

RG5 pin function is MCLR (it will reset the device when driven low)
If LVP = 0:

1 = MCLR pin is MCLR (it will reset the device when driven low)
0 = MCLR pin may be used as general purpose RG5 input

See VBOR parameter for specific trip point voltages.
The DEBUG bit in Configuration Words is managed automatically by device development tools including debuggers
and programmers. For normal device operation, this bit should be maintained as a ‘1’.
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REGISTER 5-3: CONFIGURATION WORD 3: WINDOWED WATCHDOG

R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1
wDTCCS2 | wpTcest | woTecso | woTows2 | woTowst | wpTewso
bit 13 bit 8
U-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1
— WDTE1 WDTEO | WDTCPS4 | WDTCPS3 ‘ WDTCPS2 | WDTCPS1 | WDTCPSO
bit 7 bit 0
Legend:
R = Readable bit P = Programmable bit x = Bitis unknown U = Unimplemented bit, read as ‘1’
‘0’ = Bit is cleared ‘1’ = Bit is set W = Writable bit n = Value when blank or after Bulk Erase

bit 13-11  WDTCCS<2:0>: WDT Input Clock Selector bits
000 = WDT reference clock is the 31.25 kHz HFINTOSC (MFINTOSC) output
001 = WDT reference clock is the 31.0 kHz LFINTOSC (default value)
010 = Reserved

110 = Reserved
111 = Software Control

bit 10-8 WDTCWS<2:0>: WDT Window Select bits

WDTWS at POR
Software Keyed
WDTCWS Window delay Window control of access
Value Percent of time opening WDTWS? required?
Percent of time

000 000 87.5 12.5

001 001 75 25

010 010 62.5 375

011 011 50 50 No Yes

100 100 37.5 62.5

101 101 25 75

110 111 n/a 100

111 111 n/a 100 Yes No

bit 7 Unimplemented: Read as ‘1’

bit 6-5 WDTE<1:0>: WDT Operating mode:
00 =WDT disabled, SWDTEN is ignored
01 =WDT enabled/disabled by SWDTEN bit in WDTCONO
10 =WDT enabled while Sleep = 0, suspended when Sleep = 1; SWDTEN is ignored when WDTE = 10,
the only time SWDTEN affects the WWDT is when WDTE =01
11 =WDT enabled regardless of Sleep; SWDTEN is ignored
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REGISTER 5-3: CONFIGURATION WORD 3: WINDOWED WATCHDOG (CONTINUED)
bit 4-0 WDTCPS<4:0>: WDT Period Select bits

WDTPS at POR S°§‘f""7\;§$:s";'°'
WDTCPS
Value Divider Ratio T%E::ai ;;n:(‘:_l(z))Ut
00000 00000 1:32 2° 1 ms
00001 00001 1:64 26 2ms
00010 00010 1:128 27 4 ms
00011 00011 1:256 28 8 ms
00100 00100 1:512 29 16 ms
00101 00101 111024 | 210 32ms
00110 00110 1:2048 | 2™ 64 ms
00111 00111 1:4096 | 212 128 ms
01000 01000 1:8192 | 213 256 ms
01001 01001 1:16384 | 214 512 ms No
01010 01010 1:32768 | 21° 1s
01011 01011 1:65536 | 216 2s
01100 01100 1:131072 | 27 4s
01101 01101 1:262144 | 218 8s
01110 01110 1:524299 | 219 16s
01111 01111 1:1048576 | 220 32s
10000 10000 1:2097152 | 221 64s
10001 10001 1:4194304 | 222 128s
10010 10010 1:8388608 | 223 2565
10011 10011
1:32 7 1ms No
11110 11110
11111(1) 01011 1:65536 | 2° 2s Yes

Note 1: Default fuse — 5b11111
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REGISTER 5-4: CONFIGURATION WORD 4: MEMORY

R/W-1 U-1 R/W-1 R/W-1 R/W-1 R/W-1
wp | — | wrrsaF® | wrtD™ | wrtc™) | WRTB™
bit 13 12 11 10 9 bit 8
R/W-1 U-1 U-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
WRTAPP() — — | sAareN® | BBEN™ | BBSIZE2 | BBSIZE1 | BBSIZEO
bit 7 6 5 4 3 2 1 bit 0
Legend:
R = Readable bit P = Programmable bit x = Bit is unknown U = Unimplemented bit, read as ‘1’
‘0’ =Bitiscleared ‘1’ =Bitis set W = Writable bit n = Value when blank or after Bulk Erase
bit 13 LVP: Low Voltage Programming Enable bit
1= Low voltage programming enabled. MCLR/VPP pin function is MCLR. MCLRE Configuration bit is
ignored.
0 = HV on MCLR/VPP must be used for programming.
The LVP bit cannot be written (to zero) while operating from the LVP programming interface. The
purpose of this rule is to prevent the user from dropping out of LVP mode while programming from LVP
mode, or accidentally eliminating LVP mode from the configuration state.
The preconditioned (erased) state for this bit is critical.
bit 12 Unimplemented: Read as ‘1’
bit 11 WRTSAF: Storage Area Flash Write Protection bit

1 = SAF NOT write-protected

0 = SAF write-protected

Unimplemented, if SAF is not supported in the device family and only applicable if SAFEN = 0.
bit 10 WRTD: Data EEPROM Write Protection bit

1 = Data EEPROM NOT write-protected

0 = Data EEPROM write-protected

Unimplemented if data EEPROM is not present.
bit 9 WRTC: Configuration Register Write Protection bit

1 = Configuration Register NOT write-protected

0 = Configuration Register write-protected
bit 8 WRTB: Boot Block Write Protection bit

1= Boot Block NOT write-protected

0 = Boot Block write-protected

Only applicable if BBEN = 0.

bit 7 WRTAPP: Application Block Write Protection bit
1 = Application Block NOT write-protected
0 = Application Block write-protected
bit 6-5 Unimplemented: Read as ‘1'.
bit 4 SAFEN: SAF Enable bit
1= SAF disabled
0 = SAF enabled
bit 3 BBEN: Boot Block Enable bit
1= Boot Block disabled
0 = Boot Block enabled
bit 2-0 BBSIZE<2:0>: Boot Block Size Selection bits
BBSIZE is used only when BBEN =0
BBSIZ bits can only be written while BBEN = 1; after BBEN = 0, BBSIZ is write-protected.

Note 1: Bits are implemented as sticky bits. Once protection is enabled, it can only be reset through a Bulk Erase.
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TABLE 5-1: BOOT BLOCK SIZE BITS

Actual Boot Block Size
ﬁ BBSIZE[2:0] User Program Memory Size (words) Last BOOLE(:Z:: Memory
8k 16k 32k

1 XXX 0 0 0 —

0 111 512 512 512 01FFh
0 110 1024 1024 1024 03FFh
0 101 2048 2048 2048 07FFh
0 100 4096 4096 4096 OFFFh
0 011 8192 8192 1FFFh
0 010 16384 3FFFh
0 001 Note 1 3FFFh
0 000 3FFFh

Note 1: The maximum boot block size is half the user program memory size. All selections higher than the maxi-
mum are set to half size. For example, all BBSIZE = 000 - 100 produce a boot block size of 4 kW on a
8 kW device.

REGISTER 5-5: CONFIGURATION WORD 5: CODE PROTECTION

U-1 U-1 U-1 U-1 U-1 U-1
bit 13 bit 8

U-1 U-1 U-1 U-1 U-1 U-1 U-1 R/P-1

T =T - T -1 -1 T -1 =
bit 7 bit 0
Legend:
R = Readable bit P = Programmable bit  x = Bit is unknown U = Unimplemented bit, read as ‘1’
‘0’ = Bit is cleared 1’ = Bit is set W = Writable bit n = Value when blank or after Bulk Erase

bit 13-1 Unimplemented: Read as ‘1’

bit 0 CP: Program Flash Memory Code Protection bit
1 = Program Flash Memory code protection disabled
0 = Program Flash Memory code protection enabled
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5.3 Code Protection

Code protection allows the device to be protected from
unauthorized access. Program memory protection and
data memory are controlled independently. Internal
access to the program memory is unaffected by any
code protection setting.

5.3.1 PROGRAM MEMORY PROTECTION

The entire program memory space is protected from
external reads and writes by the CP bit in Configuration
Words. When CP = 0, external reads and writes of
program memory are inhibited and a read will return all
‘0’s. The CPU can continue to read program memory,
regardless of the protection bit settings. Self-writing the
program memory is dependent upon the write
protection  setting. See Section5.4  “Write
Protection” for more information.

5.3.2 DATA MEMORY PROTECTION

The entire data EEPROM is protected from external
reads and writes by the WRTD bit in the Configuration
Words. When WRDT = 0, external reads and writes of
EEPROM memory are inhibited and a read will return
all ‘0’'s. The CPU can continue to read and write
EEPROM memory, regardless of the protection bit
settings.

54 Write Protection

Write protection allows the device to be protected from
unintended self-writes. Applications, such as boot
loader software, can be protected while allowing other
regions of the program memory to be modified.

The WRTAPP, WRTSAF, WRTB, WRTC bits in
Configuration Words (Register 5-4) define whether the
corresponding region of the program memory block is
protected or not.

5.5 User ID

Four memory locations (8000h-8003h) are designated
as ID locations where the user can store checksum or
other code identification numbers. These locations are
readable and writable during normal execution. See
Section 13.4.7 “NVMREG Access to Device
Information Area, Device Configuration Area, User
ID, Device ID and Configuration Words” for more
information on accessing these memory locations. For
more information on checksum calculation, see the
“PIC16(L)F19195/6/7 Memory Programming
Specification” (DS40001838).
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5.6 Device ID and Revision ID

The 14-bit Device ID word is located at 8006h and the
14-bit Revision ID is located at 8005h. These locations
are read-only and cannot be erased or modified.

Development tools, such as device programmers and
debuggers, may be used to read the Device ID,
Revision ID and Configuration Words. These locations
can also be read from the NVMCON register.

5.7 Register Definitions: Device and Revision

REGISTER 5-6: DEVID: DEVICE ID REGISTER

R R R R R R
DEV<13:8>
bit 13 bit 8
R R R R R R R R
DEV<7:0>
bit 7 bit 0
Legend:
R = Readable bit
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 13-0 DEV<13:0>: Device ID bits
Device DEVID<13:0> Values
PIC16F19195 11 0000 1001 1110 (309Eh)
PIC16LF19195 11 0000 1001 1111 (309Fh)
PIC16F19196 11 0000 1010 0000 (30AO0h)
PIC16LF19196 11 0000 1010 0001 (30A1h)
PIC16F19197 11 0000 1010 0010 (30A2h)
PIC16LF19197 11 0000 1010 0011 (30A3h)
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REGISTER 5-7: REVISIONID: REVISION ID REGISTER

R R R R R R R R R R R R R _ R
1 | o | MJRREV<5:0> MNRREV<5:0>
bit 13 bit 0
Legend:

R = Readable bit
‘0’ = Bit is cleared ‘1" = Bit is set x = Bit is unknown

bit 13-12 Fixed Value: Read-only bits
These bits are fixed with value ‘10’ for all devices included in this data sheet.

bit 11-6  MJRREV<5:0>: Major Revision ID bits
These bits are used to identify a major revision. A major revision is indicated by an all layer revision (BO,
CO0, etc.)

bit 5-0 MNRREV<5:0>: Minor Revision ID bits
These bits are used to identify a minor revision.
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6.0 DEVICE INFORMATION AREA

The Device Information Area (DIA) is a dedicated
region in the program memory space, it is a new feature
in the PIC16(L)F19195/6/7 family of devices. The DIA
contains the calibration data for the internal
temperature indicator module, stores the Microchip
Unique Identifier words and the Fixed Voltage
Reference voltage readings measured in mV.

The complete DIA table is shown in Table 6-1: Device
Information Area, followed by a description of each
region and its functionality. The data is mapped from
8100h to 811Fh in the PIC16(L)F19195/6/7 family.
These locations are read-only and cannot be erased or
modified. The data is programmed into the device
during manufacturing.

TABLE 6-1: DEVICE INFORMATION AREA
Address Range Name of Region Standard Device Information

MuUIo

MUl

MUI2

MUI3
8100h-8108h MU14 Microchip Unique Identifier (9 Words)

MUI5

MUlI6

MuUI7

MUI8
8109h MUI9 1 Word Reserved

EUIO

EUN

EUI2

EUI3
810Ah-8111h Unassigned (8 Words)

EUI4

EUI5S

EUI6

EUI7
8112h TSLR1 Unassigned (1 word)
8113h TSLR2 Temperature indicator ADC reading at 90°C (low-range setting)
8114h TSLR3 Unassigned(1 word)
8115h TSHR1 Unassigned (1 word)
8116h TSHR2 Temperature indicator ADC reading at 90°C (high-range setting)
8117h TSHR3 Unassigned (1 Word)
8118h FVRA1X ADC FVR1 Output voltage for 1x setting (in mV)
8119h FVRA2X ADC FVR1 Output Voltage for 2x setting (in mV)
811Ah FVRA4x(M ADC FVR1 Output Voltage for 4x setting (in mV)
811Bh FVRC1X Comparator FVR2 output voltage for 1x setting (in mV)
811Ch FVRC2X Comparator FVR2 output voltage for 2x setting (in mV)
811Dh FVRC4x() Comparator FVR2 output voltage for 4x setting (in mV)
811Eh-811Fh Unassigned (1 Word)

Note 1: Value not present on LF devices.
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6.1 Microchip Unique identifier (MUI)

The PIC16(L)F19195/6/7 devices are individually
encoded during final manufacturing with a Microchip
Unique Identifier, or MUI. The MUI cannot be erased by
a Bulk Erase command or any other user-accessible
means. This feature allows for manufacturing traceabil-
ity of Microchip Technology devices in applications
where this is required. It may also be used by the appli-
cation manufacturer for a number of functions that
require unverified unique identification, such as:

« Tracking the device
* Unique serial number

The MUI consists of nine program words. When taken
together, these fields form a unique identifier. The MUI
is stored in nine read-only locations, located between
8100h to 8109h in the DIA space. Table 6-1 lists the
addresses of the identifier words.

Note: For applications that require verified
unique identification, contact the local
Microchip Technology sales office to cre-
ate a Serialized Quick Turn Programming
(SQTPS™) option.

6.2 External Unique Identifier (EUI)

The EUI data is stored at locations 810Ah to 8111h in
the program memory region. This region is an optional
space for placing application specific information. The
data is coded per customer requirements during
manufacturing.

Note: Data is stored in this address range on
receiving a request from the customer.
The customer may contact the local sales
representative, or Field Applications
Engineer, and provide them the unique
identifier information that is supposed to

be stored in this region.

6.3 Analog-to-Digital Conversion Data
of the Temperature Sensor

The purpose of the temperature sensor module is to
provide a temperature-dependent voltage that can be
measured by an analog module, see Section 20.0
“Temperature Indicator Module (TIM)”.

The DIA table contains the internal ADC measurement
values of the temperature sensor for low and high
range at fixed points of reference. The values are
measured during test and are unique to each device.
The measurement data is stored in the DIA memory
region as hexadecimal numbers corresponding to the
ADC conversion result. The calibration data can be
used to plot the approximate sensor output voltage,
VTSENSE vs. Temperature curve without having to
make calibration measurements in the application. For
more information on the operation of the Temperature
Sensor, refer to Section 20.0 “Temperature Indicator
Module (TIM)”.

* TSLR1-TSLR3: Address 8112h to 8114h store the
measurements for the low-range setting of the
temperature sensor at VDD = 3V.

* TSHR1-TSHR3: Address 8115h to 8117h store
the measurements for the high-range setting of
the temperature sensor at VDD = 3V.

» The stored measurements are made by the
device ADC using the internal VREF = 2.048V.

6.4 Fixed Voltage Reference Data

The Fixed Voltage Reference, or FVR, is a stable
voltage reference, independent of VDD, with 1.024V,
2.048V or 4.096V selectable output levels. The output
of the FVR can be configured to supply a reference
voltage to the following:

* ADC input channel

» ADC positive reference

» Comparator positive input

« Digital-to-Analog Converter

For more information on the FVR, refer to Section 18.0
“Fixed Voltage Reference (FVR)”.

The DIA stores measured FVR voltages for this device
in mV for the different buffer settings of 1x, 2x or 4x at
program memory locations 8118h to 811Dh.

* FVRA1X stores the value of ADC FVR1 Output
voltage for 1x setting (in mV)

* FVRA2X stores the value of ADC FVR1 Output
Voltage for 2x setting (in mV)

* FVRA4X stores the value of ADC FVR1 Output
Voltage for 4x setting (in mV)

* FVRC1X stores the value of Comparator FVR2
output voltage for 1x setting (in mV)

* FVRC2X stores the value of Comparator FVR2
output voltage for 2x setting (in mV)

* FVRCA4X stores the value of Comparator FVR2
output voltage for 4x setting (in mV)
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7.0 DEVICE CONFIGURATION
INFORMATION

The Device Configuration Information (DCI) is a
dedicated region in the Program Flash Memory
mapped from 8200h to 821Fh. The data stored in the
DCI memory is hard-coded into the device during

Refer to Table 7-1: Device Configuration Information
for PIC16(L)F19195/6/7 Family of Devices for the
complete DCI table address and description. The DCI
holds information about the device which is useful for
programming and bootloader applications. These
locations are read-only and cannot be erased or
modified.

manufacturing.

TABLE 7-1: DEVICE CONFIGURATION INFORMATION FOR PIC16(L)F19195/6/7 FAMILY OF
DEVICES
ADDRESS Name DESCRIPTION VALUE UNITS
8200h ERSIZ |Erase Row Size 64 Words
8201h WLSIZ | Number of write latches 64 Words
8202h URSIZ | Number of User Rows See Table 7-2 Rows
8203h EESIZ EE Data memory size 256 Bytes
8204h PCNT Pin Count 64 Pins
TABLE 7-2: MEMORY SIZE AND NUMBER OF USER ROWS
Part Name Memory size Number of User rows
PIC16(L)F19195 8k 256
PIC16(L)F19196 16k 512
PIC16(L)F19197 32k 1024
71 DIA and DCI Access

The DIA and DCI addresses are read-only and cannot
be erased or modified. See Section 13.4.7 “NVMREG
Access to Device Information Area, Device
Configuration Area, User ID, Device ID and
Configuration Words” for more information on
accessing these memory locations.

Development tools, such as device programmers and
debuggers, may be used to read the DIA and DCI
regions, similar to the Device ID and Revision ID.
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8.0 RESETS AND VBAT

There are multiple ways to reset this device:

* Power-on Reset (POR)

» Brown-out Reset (BOR)

* Low-Power Brown-out Reset (LPBOR)
+ MCLR Reset

« WDT Reset

* RESET instruction

» Stack Overflow

» Stack Underflow

* Programming mode exit

* Memory Violation Reset (MEMV)

To allow VDD to stabilize, an optional Power-up Timer
can be enabled to extend the Reset time after a BOR
or POR event.

A simplified block diagram of the On-Chip Reset Circuit
is shown in Figure 8-1.

8.1 VBAT

This device is equipped with a VBAT pin that allows the
user to connect an external battery or an external sup-
ply. In the event of the VDD supply failing, the power
source connected to the VBAT pin will keep the SOSC
and RTCC modules running.

FIGURE 8-1: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT

ICSP™ Programming Mode Exit

Rev. 10-00106H
1130206

RESET Instruction

Memory Violation

Stack Underflow

Stack Overflow
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Note 1: See Table 8-1 for BOR active conditions.
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8.2 Power-on Reset (POR)

The POR circuit holds the device in Reset until VDD has
reached an acceptable level for minimum operation.
Slow rising VDD, fast operating speeds or analog
performance may require greater than minimum VDD.
The PWRT, BOR or MCLR features can be used to
extend the start-up period until all device operation
conditions have been met.

8.3 Brown-out Reset (BOR)

The BOR circuit holds the device in Reset when VDD
reaches a selectable minimum level. Between the
POR and BOR, complete voltage range coverage for
execution protection can be implemented.

The Brown-out Reset module has four operating
modes controlled by the BOREN<1:0> bits in
Configuration Words. The four operating modes are:

* BORis always on

* BOR is off when in Sleep

* BORis controlled by software

* BOR is always off

Refer to Table 8-1 for more information.

The Brown-out Reset voltage level is selectable by
configuring the BORV bit in Configuration Words.

A VDD noise rejection filter prevents the BOR from
triggering on small events. If VDD falls below VBOR for
a duration greater than parameter TBORDC, the device
will reset. See Figure 8-2 for more information.

TABLE 8-1: BOR OPERATING MODES
. . Instruction Execution upon:
BOREN<1:0> SBOREN Device Mode BOR Mode Release of POR or Wake-up from Sleep
11 X X Active Wait for release of BOR(") (BORRDY =1)
Awake Active Waits for release of BOR (BORRDY = 1)
10 X .
Sleep Disabled Waits for BOR Reset release
1 X Active Waits for BOR Reset release (BORRDY = 1)
01
0 X Disabled
Begins immediately (BORRDY = x)
00 X X Disabled

Note 1: In this specific case, “Release of POR” and “Wake-up from Sleep”, there is no delay in start-up. The BOR
ready flag, (BORRDY = 1), will be set before the CPU is ready to execute instructions because the BOR
circuit is forced on by the BOREN<1:0> bits.

8.3.1 BOR IS ALWAYS ON

When the BOREN bits of Configuration Words are
programmed to ‘11’, the BOR is always on. The device
start-up will be delayed until the BOR is ready and VDD
is higher than the BOR threshold.

BOR protection is active during Sleep. The BOR does
not delay wake-up from Sleep.

8.3.2

BOR IS OFF IN SLEEP

When the BOREN bits of Configuration Words are
programmed to ‘10’, the BOR is on, except in Sleep.
The device start-up will be delayed until the BOR is
ready and VDD is higher than the BOR threshold.

BOR protection is not active during Sleep. The device
wake-up will be delayed until the BOR is ready.

© 2017 Microchip Technology Inc.
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8.3.3 BOR CONTROLLED BY SOFTWARE

When the BOREN bits of Configuration Words are
programmed to ‘01’, the BOR is controlled by the
SBOREN bit of the BORCON register. The device
start-up is not delayed by the BOR ready condition or
the VDD level.

BOR protection begins as soon as the BOR circuit is
ready. The status of the BOR circuit is reflected in the
BORRDY bit of the BORCON register.

BOR protection is unchanged by Sleep.

8.3.4 BOR IS ALWAYS OFF

When the BOREN bits of the Configuration Words are
programmed to ‘00’, the BOR is off at all times. The
device start-up is not delayed by the BOR ready
condition or the VDD level.

FIGURE 8-2: BROWN-OUT SITUATIONS
VDD
-—____—____—__\_f _________________ VBOR
)
Internal L
Reset " Tpwrt()
VDD
_____________W _____________ VBOR
1 N\_J/|
! ! |
Internal [ <TPwRTe——
Reset TpwrT("
VDD
_____ \_____________7[______________ VBOR
) I
Internal L
Reset " Tepwrt(M
Note 1: TPWRT delay only if PWRTE bit is programmed to ‘0.

© 2017 Microchip Technology Inc.

Preliminary

DS40001873C-page 117



PIC16(L)F19195/6/7

8.4 Register Definitions: Brown-out Reset Control
REGISTER 8-1: BORCON: BROWN-OUT RESET CONTROL REGISTER
R/W-1/u U-0 u-0 U-0 u-0 u-0 U-0 R-q/u

SBOREN(™ - [ -1 = 1T =1 = — BORRDY
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared q = Value depends on condition
bit 7 SBOREN: Software Brown-out Reset Enable bit(!)

If BOREN <1:0> in Configuration Words = 01:
SBOREN is read/write, but has no effect on the BOR.
If BOREN <1:0> in Configuration Words = 01:

1 = BOR Enabled

0 = BOR Disabled

bit 6-1 Unimplemented: Read as ‘0’

bit 0 BORRDY: Brown-out Reset Circuit Ready Status bit
1 = The Brown-out Reset circuit is active
0 = The Brown-out Reset circuit is inactive

Note 1: BOREN<1:0> bits are located in Configuration Words.
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8.5 Low-Power Brown-out Reset
(LPBOR)

The Low-Power Brown-out Reset (LPBOR) is an
essential part of the Rest subsystem. Refer to
Figure 8-1 to see how the BOR interacts with other
modules.

The LPBOR is used to monitor the external VDD pin.
when too low of a voltage is detected, the device is held
in Reset. When this occurs, a register bit (BOR) is
changed to indicate that a BOR Reset has occurred.
The same bit is set for both the BOR and the LPBOR.
Refer to Register 8-2.

8.5.1 ENABLING LPBOR

The LPBOR is controlled by the LPBOR bit of the
Configuration Word (Register 5-2). When the device is
erased, the LPBOR module defaults to disabled.

8.5.2 LPBOR MODULE OUTPUT

The output of the LPBOR module is a signal indicating
whether or not a Reset is to be asserted. This signal is
OR'd together with the Reset signal of the BOR module
to provide the generic BOR signal, which goes to the
PCON register and to the power control block.

8.6 MCLR

The MCLR is an optional external input that can reset
the device. The MCLR function is controlled by the
MCLRE bit of Configuration Words and the LVP bit of
Configuration Words (Table 8-2).

TABLE 8-2: MCLR CONFIGURATION
MCLRE LVP MCLR
0 0 Disabled
1 0 Enabled
X 1 Enabled

8.6.1 MCLR ENABLED

When MCLR is enabled and the pin is held low, the
device is held in Reset. The MCLR pin is connected to
VDD through an internal weak pull-up.

The device has a noise filter in the MCLR Reset path.
The filter will detect and ignore small pulses.

Note: A Reset does not drive the MCLR pin low. |}

8.6.2 MCLR DISABLED

When MCLR is disabled, the pin functions as a general
purpose input and the internal weak pull-up is under
software control. See Section 14.1 “I/O Priorities” for
more information.

8.7 Windowed Watchdog Timer
(WWDT) Reset

The Watchdog Timer generates a Reset if the firmware
does not issue a CLRWDT instruction within the time-out
period and the window is open. The TO and PD bits in
the STATUS register and the WDT bit in PCON are
changed to indicate a WDT Reset caused by the timer
overflowing, and WDTWV bit in the PCON register is
changed to indicate a WDT Reset caused by a window
violation. See Section 12.0 “Windowed Watchdog
Timer (WWDT)” for more information.

8.8 RESET Instruction

A RESET instruction will cause a device Reset. The RI
bit in the PCON register will be set to ‘0’. See Table 8-4
for default conditions after a RESET instruction has
occurred.

8.9 Stack Overflow/Underflow Reset

The device can reset when the Stack Overflows or
Underflows. The STKOVF or STKUNF bits of the PCON
register indicate the Reset condition. These Resets are
enabled by setting the STVREN bit in Configuration
Words. See Section4.5.2 “Overflow/Underflow
Reset” for more information.

8.10 Programming Mode Exit

Upon exit of In-Circuit Serial Programming™ (ICSP™)
mode, the device will behave as if a POR had just
occurred (the device does not reset upon run time
self-programming/erase operations).

8.11  Power-up Timer

The Power-up Timer optionally delays device execution
after a BOR or POR event. This timer is typically used to
allow VDD to stabilize before allowing the device to start
running.

The Power-up Timer is controlled by the PWRTE bit of
the Configuration Words.

The Power-up Timer provides a nominal 64 ms time out
on POR or Brown-out Reset. The device is held in
Reset as long as PWRT is active. The PWRT delay
allows additional time for the VDD to rise to an accept-
able level. The Power-up Timer is enabled by clearing
the PWRTE bit in the Configuration Words. The
Power-up Timer starts after the release of the POR and
BOR. For additional information, refer to Application
Note AN607, “Power-up Trouble Shooting” (DS00607).
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8.12 Start-up Sequence

Upon the release of a POR or BOR, the following must
occur before the device will begin executing:

1. Power-up Timer runs to completion (if enabled).

2. Oscillator start-up timer runs to completion (if
required for oscillator source).

3.  MCLR must be released (if enabled).

The total time-out will vary based on oscillator
configuration and Power-up Timer Configuration. See
Section 9.0 “Oscillator Module (with Fail-Safe
Clock Monitor)” for more information.

The Power-up Timer runs independently of MCLR
Reset. If MCLR is kept low long enough, the Power-up
Timer and oscillator start-up timer will expire. This is
useful for testing purposes or to synchronize more than
one device operating in parallel.

FIGURE 8-3:

RESET START-UP SEQUENCE

8.13 Memory Execution Violation

A memory execution violation Reset occurs if executing
an instruction fetched from outside the valid execution
area. There are different cases that define the Valid
Execution area. If Storage Area Flash (SAF) is enabled
(Section 4.2.2 “Boot Block”), the SAF area
(Table 4-2) is not available for program execution.

Table 4-1 shows the addresses available on a device
variant based on user Flash size. Execution outside
this region generates a memory execution violation.

Prefetched instructions that are not executed do not
cause memory execution violations. For example, a
GOTO instruction in the last memory location will
prefetch from an invalid location; this is not an error. If
an instruction from an invalid location tries to execute,
the memory violation is generated immediately, and
any concurrent interrupt requests are not honored.
When a memory execution violation is generated, the
device is reset and flag MEMV is cleared in PCON1
(Register 8-3) to signal the cause. The flag needs to be
set in code after a memory execution violation.
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Oscillator
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© 2017 Microchip Technology Inc.

Preliminary

DS40001873C-page 120



PIC16(L)F19195/6/7

8.14 Determining the Cause of a Reset

Upon any Reset, multiple bits in the STATUS and
PCON register are updated to indicate the cause of the

Reset. Table 8-3 and Table 8-4 show the Reset
conditions of these registers.
TABLE 8-3: RESET STATUS BITS AND THEIR SIGNIFICANCE
STKOVF | STKUNF | RWDT | RMCLR | RI | POR | BOR | TO | PD | MEMV | VBATBOR Condition

0 0 1 1 1 0 X 1 1 1 X Power-on Reset

0 0 1 1 1 0 X 0 X u X lllegal, TO is set on POR

0 0 1 1 1 0 X X 0 u X lllegal, PD is set on POR

0 0 u 1 1 u 0 1 1 u 1 Brown-out Reset

u u 0 u u u u 0 u u u WWDT Reset

u u u u u u u 0 0 u u WWDT Wake-up from Sleep

u u u u u u u 1 0 u u Interrupt Wake-up from Sleep

u u u 0 u u u u u 1 u MCLR Reset during normal operation

u u u 0 u u u 1 0 u u MCLR Reset during Sleep

u u u u 0 u u u u u u RESET Instruction Executed

1 u u u u u u u u u u Stack Overflow Reset (STVREN = 1)

u 1 u u u u u u u u Stack Underflow Reset (STVREN = 1)

u u u u u 0 Memory Violation Reset (MEMV = 0)

0 0 X 1 1 1 1 1 1 0 Brown-out Reset on VBAT

TABLE 8-4: RESET CONDITION FOR SPECIAL REGISTERS
Condition Program STATUS PCONO PCON1
Counter Register Register Register

Power-on Reset 0000h ---1 1000 0011 110x uuuu uuul
MCLR Reset during normal operation 0000h ---Uu uuuu uuuu Ouuu uuuu uuul
MCLR Reset during Sleep 0000h ---1 Ouuu uuuu Ouuu uuuu uuul
WWDT Reset 0000h ---0 uuuu uuu0 uuuu uuuu uuul
WWDT Wake-up from Sleep PC + 1 ---0 Ouuu uuuu uuuu uuuu uuul
WWDT Window Violation 0000h ---Uu uuuu uuOu uuuu uuuu uuul
Brown-out Reset 0000h ---1 1000 0011 11u0 uuuu uuul
Interrupt Wake-up from Sleep PC +1(1 ---1 Ouuu uuuu uuuu uuuu uuul
RESET Instruction Executed 0000h ---Uu uuuu uuuu uOuu uuuu uuul
Stack Overflow Reset (STVREN = 1) 0000h ---Uu uuuu luuu uuuu uuuu uuul
Stack Underflow Reset (STVREN = 1) 0000h ---Uu uuuu uluu uuuu uuuu uuul
Memory Violation Reset (MEMV = 0) 0000h ---U uuuu uuuu uuuu uuuu uuul
VBAT Brown-Out Reset 0000h ---1 1000 0011 11u0 uuuu uuuO
Legend: u =unchanged, x =unknown, - =unimplemented bit, reads as ‘0.

Note 1: When the wake-up is due to an interrupt and Global Enable bit (GIE) is set, the return address is pushed on
the stack and PC is loaded with the interrupt vector (0004h) after execution of PC + 1.
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8.15 Power Control (PCON) Registers

The Power Control (PCON) registers contain flag bits
to differentiate between a:

+ Power-on Reset (POR)

+ Brown-out Reset (BOR)

« Reset Instruction Reset (RI)

+ MCLR Reset (RMCLR)

« Watchdog Timer Reset (RWDT)

« Watchdog Timer Window Violation Reset
(WDTWV)

» Stack Underflow Reset (STKUNF)
» Stack Overflow Reset (STKOVF)
+ Memory Violation Reset (MEMV)
« VBAT Reset (VBATBOR)

The PCONO register bits are shown in Register 8-2.
The PCONT1 register bits are shown in Register 8-3.

Hardware will change the corresponding register bit
during the Reset process; if the Reset was not caused
by the condition, the bit remains unchanged
(Table 8-4).

Software should reset the bit to the inactive state after
the restart (hardware will not reset the bit).

Software may also set any PCON bit to the active state,
so that user code may be tested, but no reset action will
be generated.

All bits in PCON1 and PCONO will maintain their state
when either VDD or VBAT is powered.
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8.16 Register Definitions: Power Control
REGISTER 8-2: PCONO: POWER CONTROL REGISTER 0

R/W/HS-0/q R/W/HS-0/q R/W/HC-1/q R/W/HC-1/q R/W/HC-1/qg R/W/HC-1/q R/W/HC-gq/lu R/W/HC-g/u
STKOVF STKUNF WDTWV RWDT RMCLR RI POR BOR
bit 7 bit 0
Legend:
HC = Bit is cleared by hardware HS = Bit is set by hardware
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -m/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared q = Value depends on condition
bit 7 STKOVF: Stack Overflow Flag bit

1 = A Stack Overflow occurred
0 = A Stack Overflow has not occurred or cleared by firmware

bit 6 STKUNF: Stack Underflow Flag bit
1 = A Stack Underflow occurred
0 = A Stack Underflow has not occurred or cleared by firmware

bit 5 WDTWV: WDT Window Violation Flag bit
1 = AWDT Window Violation Reset has not occurred or set to ‘1’ by firmware
0 = AWDT Window Violation Reset has occurred (a CLRWDT instruction was executed either without
arming the window or outside the window (cleared by hardware)
bit 4 RWDT: Watchdog Timer Reset Flag bit
1 = A Watchdog Timer Reset has not occurred or set to ‘1’ by firmware
0 = A Watchdog Timer Reset has occurred (cleared by hardware)
bit 3 RMCLR: MCLR Reset Flag bit
1 = A MCLR Reset has not occurred or set to ‘1’ by firmware
0 = A MCLR Reset has occurred (cleared by hardware)
bit 2 RI: RESET Instruction Flag bit
1 = A RESET instruction has not been executed or set to ‘1’ by firmware
0 = A RESET instruction has been executed (cleared by hardware)
bit 1 POR: Power-on Reset Status bit
1 = No Power-on Reset occurred
0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)
bit 0 BOR: Brown-out Reset Status bit
1 = No Brown-out Reset occurred
0 = A Brown-out Reset occurred (must be set in software after a Power-on Reset or Brown-out Reset
occurs)
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REGISTER 8-3: PCON1: POWER CONTROL REGISTER 1

u-0 uU-0 uU-0 u-0 uU-0 uU-0 R/W/HC-1/u R/W/HC-g/u
— — — — — — MEMV VBATBOR
bit 7 bit 0
Legend:
HC = Bit is cleared by hardware HS = Bit is set by hardware
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -m/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bitis cleared q = Value depends on condition
bit 7-2 Unimplemented: Read as ‘0’.
bit 1 MEMV: Memory Violation Flag bit

1 = No Memory Violation Reset occurred or set to ‘1’ by firmware
0 = A Memory Violation Reset occurred (set ‘0’ in hardware when a Memory Violation occurs)

bit 0 VBATBOR: VBAT Brown-Out Reset Status Bit
1 = No VBAT Brown-out Reset occurred.
0 = A VBAT Brown-out Reset occurred.

8.17 VBAT System

The VBAT subsystem allows the RTCC and SOSC to
run from a battery connected to the VBAT pin in the
event of a VDD failure. Typically, the battery is a 3V coin
cell, however the system is designed to operate over
the entire VDD voltage range. If VDD is greater than
VBAT, the RTCC and SOSC will be powered by VDD. If
VDD is less than VBAT, the RTCC and SOSC will switch
over to VBAT. See Table 4-9 and Table 4-12 for more
information on the VBAT registers.

Note: It should be noted that in this second
scenario, VDD may still be in the valid
operating range, but anytime the VDD
drops below VBAT, the RTCC and SOSC
will switch over to VBAT. This means that
in a system with a 3V battery and a 2.8V
VDD, the RTCC and SOSC will run off
VBAT even when VDD is present.

8.17.1 VBAT GPR SEMAPHORE
REGISTERS

The VBAT voltage domain offers the user four registers:
VBOGPR, VB1GPR, VB2GPR, VB3GPR and
VB4GPR. These registers can be used by firmware to
write any information that needs to survive a VDD fail-
ure. As long as either VDD or VBAT is valid, these regis-
ters will hold the last value written.
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TABLE 8-5: VDD Vs. VBAT
VbD VBAT Description
>VBOR >VBOR  If VDD > VBAT, then all active modules operate on VDD. If VBAT > VDD, then
RTCC and SOSC operate on Vbat and all other active modules operate on
\/DD.
* VBATBOR bit in PCON1 unchanged
* BOR bit in PCONO unchanged
>VBOR <VBOR + All active modules operate on VDD
* VBATBOR bit in PCON1 unchanged
* BOR bit in PCONO unchanged
<VBOR >VBOR * The RTCC, SOSC operate on VBAT
« All other modules are held in Reset
» VBATBOR bit in PCON1 unchanged
» Clear BOR bit in PCONO to indicate VDDBOR
<VBOR <VBOR * All modules are held in Reset.
» The VBATBOR bit in PCON1 cleared to indicate VBATBOR
» The BOR bit in PCONO cleared to indicate VDDBOR
TABLE 8-6: SUMMARY OF REGISTERS ASSOCIATED WITH RESETS
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito |Redister
on Page
BORCON | SBOREN — — — — — — BORRDY 118
PCONO STKOVF | STKUNF | WDTWV | RWDT | RMCLR RI POR BOR 123
PCON1 — — — — — — MEMV | VBATBOR 124
STATUS — — — TO PD z DC C 32
WDTCONO — — WDTPS<4:0> SWDTEN 179
VBOGPR VBOGPR
VB1GPR VB1GPR
VB2GPR VB2GPR
VB3GPR VB3GPR
Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used by Resets.
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9.0 OSCILLATOR MODULE (WITH
FAIL-SAFE CLOCK MONITOR)

9.1 Overview

The oscillator module has a wide variety of clock
sources and selection features that allow it to be used
in a wide range of applications while maximizing
performance and minimizing power consumption.
Figure 9-1 illustrates a block diagram of the oscillator
module.

Clock sources can be supplied from external oscillators.
In addition, the system clock source can be supplied
from one of two internal oscillators and PLL circuits, with
a choice of speeds selectable via software. Additional
clock features include:

» Selectable system clock source between external
or internal sources via software.

 Fail-Safe Clock Monitor (FSCM) designed to
detect a failure of the external clock source (ECH,
ECM, ECL) and switch automatically to the
internal oscillator.

* Oscillator Start-up Timer (OST) ensures stability
of SOSC.

The RSTOSC bits of Configuration Word 1 determine
the type of oscillator that will be used when the device
is reset, including when it is first powered up.

The internal clock configuration, LFINTOSC,
HFINTOSC (set at 1 MHz), or HFINTOSC (set at 32
MHz) can be set through the RSTOSC bits.

If an external clock source is selected, the FEXTOSC
bits of Configuration Word 1 must be used to select the
external clock mode.

The external oscillator module can be configured in one
of the following clock modes, by setting the
FEXTOSC<2:0> bits of Configuration Word 1:

1. ECL - External Clock Low-Power mode
ECL<= 500 kHz

2. ECM - External Clock Medium Power mode
ECM <=8 MHz

3. ECH - External Clock High-Power mode
ECH <= 32 MHz

The ECH, ECM, and ECL Clock modes rely on an
external logic level signal as the device clock source.
Each mode is optimized for a different frequency range.

The INTOSC internal oscillator block produces low and
high-frequency clock sources, designated LFINTOSC
and HFINTOSC. (see Internal Oscillator Block,
Figure 9-1). A wide selection of device clock
frequencies may be derived from these clock sources.
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9.2 Clock Source Types

Clock sources can be classified as external or internal.

External clock sources rely on external circuitry for the
clock source to function. Examples are: oscillator
modules (ECH, ECM, ECL mode).

Internal clock sources are contained within the
oscillator module. The internal oscillator block has two
internal oscillators and a dedicated Phase Lock Loop
(PLL) that are used to generate internal system clock
sources. The High-Frequency Internal Oscillator
(HFINTOSC) can produce a range from 1 to 32 MHz.
The Low-Frequency Internal Oscillator (LFINTOSC)
generates a 31 kHz frequency. The external oscillator
block can also be used with the PLL.

The system clock can be selected between external or
internal clock sources via the NOSC bits in the
OSCCON1 register. See Section 9.3 “Clock
Switching” for additional information.

9.2.1 EXTERNAL CLOCK SOURCES

An external clock source can be used as the device
system clock by performing one of the following
actions:

* Program the RSTOSC<2:0> bits in the
Configuration Words to select an external clock
source that will be used as the default system
clock upon a device Reset

* Write the NOSC<2:0> and NDIV<3:0> bits in the
OSCCONT1 register to switch the system clock
source

See Section 9.3 “Clock Switching” for more
information.

9.2.1.1 EC Mode

The External Clock (EC) mode allows an externally
generated logic level signal to be the system clock
source. When operating in this mode, an external clock
source is connected to the CLKIN input. CLKOUT is
available for general purpose 1/O or CLKOUT.
Figure 9-2 shows the pin connections for EC mode.

EC mode has three power modes to select from through
Configuration Words:

* ECH - High power, < = 32 MHz

* ECM — Medium power, < =8 MHz

* ECL — Low power, <=0.5 MHz

The Oscillator Start-up Timer (OST) is disabled when
EC mode is selected. Therefore, there is no delay in
operation after a Power-on Reset (POR) or wake-up
from Sleep. Because the PIC® MCU design is fully
static, stopping the external clock input will have the
effect of halting the device while leaving all data intact.
Upon restarting the external clock, the device will
resume operation as if no time had elapsed.

FIGURE 9-2: EXTERNAL CLOCK (EC)
MODE OPERATION

Clock from ~{ >o— CLKIN
Ext. System

-+—>» CLKOUT

PIC® MCU

Fosc/4 or 1/0(1)

Note 1: Output depends upon CLKOUTEN bit of the
Configuration Words.

9.21.2 Secondary Oscillator

The secondary oscillator is a separate oscillator block
that can be used as an alternate system clock source.
The secondary oscillator is optimized for 32.768 kHz,
and can be used with an external crystal oscillator con-
nected to the SOSCI and SOSCO device pins, or an
external clock source connected to the SOSCI pin.
Refer to Section 9.3 “Clock Switching” for more
information.

FIGURE 9-3: QUARTZ CRYSTAL
OPERATION
(SECONDARY
OSCILLATOR)
PIC® MCU
L. SPSCI _________
[ 0 |
C1 l .~ To Internal ,
. Logic
32.768 kHz
] Quartz
= T Crystal
L A d v
& SOSCO
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9.2.2 INTERNAL CLOCK SOURCES

The device may be configured to use an internal
oscillator block as the system clock by performing one
of the following actions:

* Program the RSTOSC<2:0> bits in Configuration
Words to select the INTOSC clock source, which
will be used as the default system clock upon a
device Reset.

» Write the NOSC<2:0> bits in the OSCCON1
register to switch the system clock source to the
internal oscillator during run-time. See
Section 9.3 “Clock Switching” for more
information.

In INTOSC mode, CLKIN is available for general
purpose I/O. CLKOUT is available for general purpose
I/O or CLKOUT.

The function of the CLKOUT pin is determined by the
CLKOUTEN bit in Configuration Words.

The internal oscillator block has two independent
oscillators that can produce two internal system clock
sources.

1. The HFINTOSC (High-Frequency Internal
Oscillator) is factory calibrated and operates up
to 32 MHz. The frequency of HFINTOSC can be
selected through the OSCFRQ Frequency
Selection register, and fine-tuning can be done
via the OSCTUNE register.

2. The LFINTOSC (Low-Frequency Internal

Oscillator) is factory-calibrated and operates at
31 kHz.

9.2.2.1 HFINTOSC

The High-Frequency Internal Oscillator (HFINTOSC) is
a precision digitally-controlled internal clock source
that produces a stable clock up to 32 MHz. The
HFINTOSC can be enabled through one of the
following methods:

* Programming the RSTOSC<2:0> bits in
Configuration Word 1 to ‘110’ (1 MHz) or ‘000’
(32 MHz) to set the oscillator upon device
Power-up or Reset.

* Write to the NOSC<2:0> bits of the OSCCON1
register during run-time.

The HFINTOSC frequency can be selected by setting
the HFFRQ<2:0> bits of the OSCFRAQ register.

The MFINTOSC is an internal clock source within the
HFINTOSC that provides two (500 kHz, 32 kHz) con-
stant clock outputs. These constant clock outputs are
available for selection to various peripherals, internally.

The NDIV<3:0> bits of the OSCCON1 register allow for
division of the HFINTOSC output from a range between
1:1 and 1:512.

9.2.2.2 Internal Oscillator Frequency
Adjustment

The internal oscillator is factory-calibrated. This
internal oscillator can be adjusted in software by writing
to the OSCTUNE register (Register 9-7).

The default value of the OSCTUNE register is 00h. The
value is a 6-bit two’s complement number. A value of
1Fh will provide an adjustment to the maximum
frequency. A value of 20h will provide an adjustment to
the minimum frequency.

When the OSCTUNE register is modified, the oscillator
frequency will begin shifting to the new frequency. Code
execution continues during this shift. There is no
indication that the shift has occurred.

OSCTUNE does not affect the LFINTOSC frequency.
Operation of features that depend on the LFINTOSC
clock source frequency, such as the Power-up Timer
(PWRT), Watchdog Timer (WWDT), Fail-Safe Clock
Monitor (FSCM) and peripherals, are not affected by the
change in frequency.

9.2.23 LFINTOSC

The Low-Frequency Internal Oscillator (LFINTOSC) is
a factory calibrated 31 kHz internal clock source.

The LFINTOSC is the frequency for the Power-up Timer
(PWRT), Watchdog Timer (WWDT) and Fail-Safe Clock
Monitor (FSCM).

The LFINTOSC is enabled through one of the following
methods:

* Programming the RSTOSC<2:0> bits of
Configuration Word 1 to enable LFINTOSC.

* Write to the NOSC<2:0> bits of the OSCCON1
register.

Peripherals that use the LFINTOSC are:

» Power-up Timer (PWRT)

* Windowed Watchdog Timer (WWDT)
* Timer1

* Timer0

* Timer2

 Fail-Safe Clock Monitor (FSCM)

« CLC

« LCD

9224 Oscillator Status and Manual Enable

The ‘ready’ status of each oscillator is displayed in the
OSCSTAT register (Register 9-4). The oscillators can
also be manually enabled through the OSCEN register
(Register 9-5). Manual enabling makes it possible to
verify the operation of the EXTOSC or SOSC crystal
oscillators. This can be achieved by enabling the
selected oscillator, then watching the corresponding
‘ready’ state of the oscillator in the OSCSTAT register.
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9.3 Clock Switching

The system clock source can be switched between
external and internal clock sources via software using
the New Oscillator Source (NOSC) and New Divider
selection request (NDIV) bits of the OSCCONT1 register.

9.3.1 NEW OSCILLATOR SOURCE
(NOSC) AND NEW DIVIDER
SELECTION REQUEST (NDIV) BITS

The New Oscillator Source (NOSC) and New Divider
selection request (NDIV) bits of the OSCCON1 register
select the system clock source and the frequency that
are used for the CPU and peripherals.

When new values of NOSC and NDIV are written to
OSCCON1, the -current oscillator selection will
continue to operate while waiting for the new clock
source to indicate that it is stable and ready. In some
cases, the newly requested source may already be in
use, and is ready immediately. In the case of a
divider-only change, the new and old sources are the
same, and will be immediately ready. The device may
enter Sleep while waiting for the switch as described in
Section 9.3.3 “Clock Switch and Sleep”.

When the new oscillator is ready, the New Oscillator is
Ready (NOSCR) bit of OSCCON3 and the Clock
Switch Interrupt Flag (CSWIF) bit of PIR1 become set
(CSWIF = 1). If Clock Switch Interrupts are enabled
(CSWIE = 1), an interrupt will be generated at that time.
The Oscillator Ready (ORDY) bit of OSCCON3 can
also be polled to determine when the oscillator is ready
in lieu of an interrupt.

If the Clock Switch Hold (CSWHOLD) bit of OSCCON3
is clear, the oscillator switch will occur when the new
Oscillator's READY bit (NOSCR) is set, and the
interrupt (if enabled) will be serviced at the new
oscillator setting.

If CSWHOLD is set, the oscillator switch is suspended,
while execution continues using the current (old) clock
source. When the NOSCR bit is set, software should:

» set CSWHOLD = 0 so the switch can complete, or
» copy COSC into NOSC to abandon the switch.

If Doze is in effect, the switch occurs on the next clock
cycle, whether or not the CPU is operating during that
cycle.

Changing the clock post-divider without changing the
clock source (e.g., changing Fosc from 1 MHz to
2 MHz) is handled in the same manner as a clock
source change, as described previously. The clock
source will already be active, so the switch is relatively
quick. CSWHOLD must be clear (CSWHOLD = 0) for
the switch to complete.

The current COSC and CDIV are indicated in the
OSCCONZ2 register up to the moment when the switch
actually occurs, at which time OSCCON2 is updated
and ORDY is set. NOSCR is cleared by hardware to
indicate that the switch is complete.

9.3.2 PLL INPUT SWITCH

Switching between the PLL and any non-PLL source is
managed as described above. The input to the PLL is
established when NOSC selects the PLL, and main-
tained by the COSC setting.

When NOSC and COSC select the PLL with different
input sources, the system continues to run using the
COSC setting, and the new source is enabled per
NOSC. When the new oscillator is ready (and
CSWHOLD = 0), system operation is suspended while
the PLL input is switched and the PLL acquires lock.

Note: If the PLL fails to lock, the FSCM will
trigger.

9.3.3 CLOCK SWITCH AND SLEEP

If OSCCONT1 is written with a new value and the device
is put to Sleep before the switch completes, the switch
will not take place and the device will enter Sleep
mode.

When the device wakes from Sleep and the
CSWHOLD bit is clear, the device will wake with the
‘new’ clock active, and the clock switch interrupt flag bit
(CSWIF) will be set.

When the device wakes from Sleep and the
CSWHOLD bit is set, the device will wake with the ‘old’
clock active and the new clock will be requested again.
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FIGURE 9-4: CLOCK SWITCH (CSWHOLD = 0)

CCCCCCC
WRITTEN

ORDY I
NOSCR
CSWIF | E“
ﬂ UESER '
CSWHOLD @\ CLEAR
Note 1: CSWIF is asserte d coincident with NOSCR; interrupt is serviced at OSC#2 speed.

2: The assertion of NOSCR is hidden from the user because it appears only for the duration of the switch.

FIGURE 9-5: CLOCK SWITCH (CSWHOLD =1)

OOOOOOO
WRITTEN

ORDY
NOSCR
CSWIF | \ NOTE 1
CSWHOLD | /. CLEAR
Note 1: CSWIF is asserte d coincident with NOSCR, and may be cleared before or after clearing CSWHOLD = 0.
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FIGURE 9-6: CLOCK SWITCH ABANDONED

CCCCCCCCCCCCCC
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Note 1: CSWIF may be cleared before or after rewriting OSCCON1; 