Microchip Technology - PIC16LC925-1/PT Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

PIC
8-Bit
20MHz
12C, SPI

Brown-out Detect/Reset, LCD, POR, PWM, WDT

25

7KB (4K x 14)
oTP

176 x 8

2.5V ~ 5.5V
A/D 5x10b
External

-40°C ~ 85°C (TA)
Surface Mount
64-TQFP

64-TQFP (10x10)

https://www.e-xfl.com/product-detail/microchip-technology/pic161c925-i-pt

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic16lc925-i-pt-4412559
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

PIC16C925/926

FIGURE 2-4: REGISTER FILE MAP— DSTEMP
File File File File
Address Address Address Address
Indirect addr.(*)| 00h Indirect addr.(*)| 8oh Indirect addr.(*)| 100h Indirect addr.(*)| 180h
TMRO 01h OPTION 81h TMRO 101h OPTION 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h PORTF 107h TRISF 187h
PORTD 08h TRISD 88h PORTG 108h TRISG 188h
PORTE 09h TRISE 89h 109h 189h
PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 8Ch PMCON1 10Ch PMDATA 18Ch
0Dh 8Dh LCDSE 10Dh PMADR 18Dh
TMRI1L OEh PCON 8Eh LCDPS 10Eh PMDATH 18Eh
TMR1H OFh 8Fh LCDCON 10Fh PMADRH 18Fh
T1CON 10h 90h LCDDO00O 110h 190h
TMR2 11h 91h LCDDO1 111h 191h
T2CON 12h PR2 92h LCDDO02 112h 192h
SSPBUF 13h SSPADD 93h LCDDO03 113h 193h
SSPCON 14h SSPSTAT 94h LCDDO04 114h 194h
CCPRI1L 15h 95h LCDDO05 115h 195h
CCPR1H 16h 96h LCDDO06 116h 196h
CCP1CON 17h 97h LCDDO7 117h 197h
18h 98h LCDD08 | 118h 198h
1h 99h LCDDO9 | 119h 199h
1Ah 9Ah LCDD10 11Ah 19Ah
1Bh 9Bh LCDD11 | 11Bh 19Bh
1Ch 9Ch LCDD12 11Ch 19Ch
1Dh 9Dh LCDD13 | 11Dh 19Dh
ADRESH 1Eh ADRESL 9Eh LCDD14 11Eh 19Eh
ADCONO 1Fh ADCON1 9Fh LCDD15 11Fh 19Fh
20h AOh 120h 1A0h
General General General General
Purpose Purpose PUI’p_OSE PUI’pOSE
Register Register BFh Register Register
96 Bytes 80 Bytes Coh 80 Bytes 80 Bytes
EFh 16Fh 1EFh
accesses FOh accesses 170h accesses 1FOh
70h - 7Fh 70h - 7Fh 70h - 7Fh
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

| Unimplemented data memory locations, read as '0'.
* Not a physical register.
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PIC16C925/926

TABLE 2-1: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

. . . . . . . ) Value on Details on
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Power-on
Reset page
Bank 1

80h INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 26
81h OPTION RBPU [ INTEDG | Tocs [ Tose | Psa | pPs2 [ Pst | Pso [1111 1111 20
82h PCL Program Counter (PC) Least Significant Byte 0000 0000 25
83h STATUS R [ rRP2 | R0 | TO [ Pp0 | z | pbc | ¢ 0001 1xxx 19
84h FSR Indirect Data Memory Address Pointer XXXK KKKX 26
85h TRISA — | —  [PORTA Data Direction Register ~o11 1111 29
86h TRISB PORTB Data Direction Register 1111 1111 31
87h TRISC — | — | PORTC Data Direction Register --11 1111 33
88h TRISD PORTD Data Direction Register 1111 1111 34
89h TRISE PORTE Data Direction Register 1111 1111 36
8Ah PCLATH — — — Write Buffer for the upper 5 bits of the PC ---0 0000 25
8Bh INTCON GIE PEIE TMROIE INTE RBIE TMROIF INTF RBIF 0000 000x 21
8Ch PIE1 LCDIE ADIE — — SSPIE CCP1IE TMR2IE TMR1IE | 00-- 0000 24
8Dh — Unimplemented — —
8Eh PCON — — — — — — POR BOR |---- --0- 24
8Fh — Unimplemented — —
90h — Unimplemented — —
91h — Unimplemented — —
92h PR2 Timer2 Period Register 1111 1111 51
93h SSPADD Synchronous Serial Port (1°C mode) Address Register 0000 0000 69, 72
94h SSPSTAT SMP CKE D/A P S RIW UA BF 0000 0000 59
95h — Unimplemented — —
96h — Unimplemented — —
97h — Unimplemented — —
98h — Unimplemented — —
9%h — Unimplemented — —
9Ah — Unimplemented — —
9Bh — Unimplemented — —
9Ch — Unimplemented — —
9Dh — Unimplemented — —
9Eh ADRESL |A/D Result Register Low XXXX XXXX 79
9Fh ADCON1 — — — — — PCFG2 PCFG1 PCFGO | ---- -000 76

Legend: x =unknown, u = unchanged, g = value depends on condition, - = unimplemented, read as '0".
Shaded locations are unimplemented, read as ‘0'.
Note 1: These pixels do not display, but can be used as general purpose RAM.
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PIC16C925/926

2.3.3 INTCON REGISTER

The INTCON Register is a readable and writable regis- Note: Interrupt flag bits are set when an interrupt
ter which contains various enable and flag bits for the condition occurs, regardless of the state of
TMRO register overflow, RB Port change and external its corresponding enable bit or the global
RBO/INT pin interrupts. enable bit, GIE (INTCON<7>).

REGISTER 2-3:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

INTCON REGISTER (ADDRESS 0Bh, 8Bh, 10Bh, 18Bh)
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-x

GIE PEIE | TMROIE | INTE RBIE | TMROIF | INTF RBIF

bit 7 bit 0

GIE: Global Interrupt Enable bit

1 = Enables all unmasked interrupts

0 = Disables all interrupts

PEIE/GEIL: Peripheral Interrupt Enable bit

1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts

TMROIE: TMRO Overflow Interrupt Enable bit

1 = Enables the TMRO overflow interrupt
0 = Disables the TMRO overflow interrupt

INTE: RBO/INTO External Interrupt Enable bit

1 = Enables the RBO/INT external interrupt
0 = Disables the RBO/INT external interrupt

RBIE: RB Port Change Interrupt Enable bit

1 = Enables the RB port change interrupt
0 = Disables the RB port change interrupt

TMROIF: TMRO Overflow Interrupt Flag bit

1 = TMRO register has overflowed (must be cleared in software)
0 = TMRO register did not overflow

INTF: RBO/INTO External Interrupt Flag bit

1 = The RBO/INT external interrupt occurred (must be cleared in software)
0 = The RBO/INT external interrupt did not occur

RBIF: RB Port Change Interrupt Flag bit

1 = At least one of the RB7:RB4 pins changed state (must be cleared in software)
0 = None of the RB7:RB4 pins have changed state

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR reset "1’ = Bit is set '0’ = Bit is cleared X = Bit is unknown
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6.0 TIMER1 MODULE

Timerl is a 16-bit timer/counter consisting of two 8-bit
registers (TMR1H and TMR1L), which are readable
and  writable. The TMR1 Register  pair
(TMR1H:TMR1L) increments from 0000h to FFFFh
and rolls over to 0000h. The TMR1 Interrupt, if enabled,
is generated on overflow, which is latched in interrupt
flag bit, TMR1IF (PIR1<0>). This interrupt can be
enabled/disabled by setting/clearing TMR1 interrupt
enable bit, TMR1IE (PIE1<0>).

Timerl can operate in one of two modes:

* As atimer
¢ As a counter

The operating mode is determined by the clock select
bit, TMR1CS (T1CON<1>).

In Timer mode, Timerl increments every instruction
cycle. In Counter mode, it increments on every rising
edge of the external clock input.

Timerl can be turned on and off using the control bit
TMR1ON (T1CON<0>).

Timerl also has an internal “RESET input’. This
RESET can be generated by the CCP module
(Section 8.0). Register 6-1 shows the Timerl control
register.

When the Timerl oscillator is enabled (TLOSCEN is
set), the RC1/T10SI and RCO/T10SO/T1CKI pins
become inputs, regardless of the TRISC<1:0>. RC1
and RCO will be read as ‘0’.

REGISTER 6-1: T1CON: TIMER1 CONTROL REGISTER (ADDRESS 10h)
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — T1CKPS1 | T1ICKPSO ‘ T10SCEN ‘TlSYNC ‘ TMR1CS | TMR10ON
bit 7 bit 0
bit 7-6 Unimplemented: Read as 'O’
bit 5-4 T1CKPS1:T1CKPSO: Timerl Input Clock Prescale Select bits
11 = 1:8 Prescale value
10 = 1:4 Prescale value
01 = 1:2 Prescale value
00 = 1:1 Prescale value
bit 3 T1OSCEN: Timerl Oscillator Enable Control bit
1 = Oscillator is enabled
0 = Oscillator is shut-off
Note: The oscillator inverter and feedback resistor are turned off to eliminate power drain.
bit 2 T1SYNC: Timerl External Clock Input Synchronization Control bit

TMR1CS =1:

1 = Do not synchronize external clock input

0 = Synchronize external clock input

TMRI1CS = 0:

This bit is ignored. Timerl uses the internal clock when TMR1CS = 0.
bit 1 TMR1CS: Timerl Clock Source Select bit
1 = External clock from pin T1CKI (on the rising edge)

0 = Internal clock (Fosc/4)
bit 0 TMR1ON: Timerl On bit

1 = Enables Timerl
0 = Stops Timerl

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

W = Writable bit
"1’ = Bit is set

U = Unimplemented bit, read as ‘0’
'0’ = Bit is cleared

X = Bit is unknown

© 2001-2013 Microchip Technology Inc.
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9.1 SPI Mode

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

 Serial Data Out (SDO) RC5/SDO
 Serial Data In (SDI) RC4/SDI
 Serial Clock (SCK) RC3/SCK

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

. Slave Select (SS) RA5/AN4/SS

When initializing the SPI, several options need to be
specified. This is done by programming the appropriate
control bits in the SSPCON register (SSPCON<5:0>)
and SSPSTAT<7:6>. These control bits allow the fol-
lowing to be specified:

» Master mode (SCK is the clock output)
» Slave mode (SCK is the clock input)
e Clock Polarity (Idle state of SCK)

» Clock Edge (output data on rising/falling edge of
SCK)

» Clock Rate (Master mode only)
« Slave Select mode (Slave mode only)

The SSP consists of a transmit/receive shift register
(SSPSR) and a buffer register (SSPBUF). The SSPSR
shifts the data in and out of the device, MSb first. The
SSPBUF holds the data that was written to the SSPSR,
until the received data is ready. Once the 8-bits of data
have been received, that byte is moved to the SSPBUF
register. Then, the buffer full detect bit, BF
(SSPSTAT<0>), and interrupt flag bit, SSPIF
(PIR1<3>), are set. This double buffering of the
received data (SSPBUF) allows the next byte to start
reception before reading the data that was just
received. Any write to the SSPBUF register during
transmission/reception of data will be ignored, and the
write collision detect bit, WCOL (SSPCON<7>), will be
set. User software must clear the WCOL bit so that it
can be determined if the following write(s) to the
SSPBUF register completed successfully. When the
application software is expecting to receive valid data,
the SSPBUF should be read before the next byte of
data to transfer is written to the SSPBUF. Buffer full bit,
BF (SSPSTAT<0>), indicates when SSPBUF has been
loaded with the received data (transmission is com-
plete). When the SSPBUF is read, bit BF is cleared.
This data may be irrelevant if the SPI is only a transmit-
ter. Generally, the SSP interrupt is used to determine
when the transmission/reception has completed. The
SSPBUF must be read and/or written. If the interrupt
method is not going to be used, then software polling
can be done to ensure that a write collision does not
occur. Example 9-1 shows the loading of the SSPBUF
(SSPSR) for data transmission. The MOVWF RXDATA
instruction (shaded) is only required if the received data
is meaningful.

EXAMPLE 9-1: LOADING THE SSPBUF

(SSPSR) REGISTER

BCF STATUS, RP1 ;Select Bankl
BSF STATUS, RPO ;
LOOP BTFSS SSPSTAT, BF ;Has data been
;received
; (transmit
;complete) ?
GOTO LOOP ;No
BCF STATUS, RPO ;Select BankO
MOVF SSPBUF, W ;W reg = contents
;of SSPBUF
;Save in user RAM

MOVWF RXDATA

MOVF TXDATA, W ;W reg = contents
; of TXDATA

MOVWF SSPBUF ;New data to xmit

The block diagram of the SSP module, when in SPI
mode (Figure 9-1), shows that the SSPSR is not
directly readable or writable, and can only be accessed
from addressing the SSPBUF register. Additionally, the
SSP status register (SSPSTAT) indicates the various
status conditions.

FIGURE 9-1: SSP BLOCK DIAGRAM
(SPI MODE)
< Internal
Data Bus
Read Write
SSPBUF reg

| SSPSR reg }—»

RC4/SDI/SDA bito Shift
|X| % Clock
RC5/SDO

SS Control
Enable

RA5/AN4/SS Edge
Select

Clock Select

SSPM3:SSPMO
TMR2 Output
2

4
H<HH S Ter
Select Prescaler | Tcy
RC3/SCK/ 4,16, 64
scL
TRISC<3>
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9.3.1.2 Reception

When the R/W bit of the address byte is clear and an
address match occurs, the R/W bit of the SSPSTAT
register is cleared. The received address is loaded into
the SSPBUF register.

FIGURE 9-17:

When the address byte overflow condition exists, then
no Acknowledge (ACK) pulse is given. An overflow
condition is defined as either bit BF (SSPSTAT<0>) is
set, or bit SSPOV (SSPCON<6>) is set.

An SSP interrupt is generated for each data transfer
byte. Flag bit SSPIF (PIR1<3>) must be cleared in soft-
ware. The SSPSTAT register is used to determine the
status of the byte.

I2C WAVEFORMS FOR RECEPTION (7-BIT ADDRESS)

Receiving Address R/W=0 ____

roAa
|

Receiving Data

SDA “T\1_/ATYABYAEYEaXREXRZXAD\ A 57X e D5Y0A DX E2XDIXB0\_/DTXDEXDE(DaXD3 B2 DITD
|

ACK Receiving Data ACK

-

BF (SSPSTAT<0>)

scL 's! | /o P
. - 1

SSPIF (PIR1<3>) ! «—— Cleared in software | | Bus Master
t T
I |

'—|<—SSPBUF register is read

transfer

SSPOV (SSPCON<6>)

)
|
|
|
| terminates
|
|
|
|

——

Bit SSPOV is set because the SSPBUF register is still full. A

ACK is not sent.

9.3.1.3

When the R/W bit of the incoming address byte is set
and an address match occurs, the R/W bit of the
SSPSTAT register is set. The received address is
loaded into the SSPBUF register. The ACK pulse will
be sent on the ninth bit, and pin RC3/SCK/SCL is held
low. The transmit data must be loaded into the
SSPBUF register, which also loads the SSPSR regis-
ter. Then, pin RC3/SCK/SCL should be enabled by set-
ting bit CKP (SSPCON<4>). The master must monitor
the SCL pin prior to asserting another clock pulse. The
slave devices may be holding off the master by stretch-
ing the clock. The eight data bits are shifted out on the
falling edge of the SCL input. This ensures that the
SDA signal is valid during the SCL high time
(Figure 9-18).

Transmission

FIGURE 9-18:

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

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

I>2C WAVEFORMS FOR TRANSMISSION (7-BIT ADDRESS)

.- Receiving Address R/W =1

Transmitting Data ACK - - -

SCL

SSPIF (PIR1<3>)

BF (SSPSTAT<0>)

. Data in ) Sﬁll_ held Iov\v ! :
. . while CPU \ !
sampled [responds to SSPIF | \

-—— Cleared in software

q Z

CKP (SSPCON<4>)

LN

}From SSP Interrupt
SSPBUF is written in software [ Service Routine

?— Set bit after writing to SSPBUF
(the SSPBUF must be written-to
before the CKP bit can be set)
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FIGURE 10-4: A/D RESULT JUSTIFICATION
10-Bit Result
ADFM =1 ADFM =0
B AL . AL
7 2107 0 7 0765 0
000000 . . 0000 00
Y A Y J Y A Y J
ADRESH ADRESL ADRESH ADRESL
~ - = ~ ~
10-bit Result 10-bit Result
Right Justified Left Justified

10.5 A/D Operation During SLEEP

The A/D module can operate during SLEEP mode. This
requires that the A/D clock source be set to RC
(ADCS<1:0> = 11). When the RC clock source is
selected, the A/D module waits one instruction cycle
before starting the conversion. This allows the SLEEP
instruction to be executed, which eliminates all digital
switching noise from the conversion. When the conver-
sion is completed, the GO/DONE bit will be cleared and
the result loaded into the ADRES register. If the A/D
interrupt is enabled, the device will wake-up from
SLEEP. If the A/D interrupt is not enabled, the A/D mod-
ule will then be turned off, although the ADON bit will
remain set.

When the A/D clock source is another clock option (not
RC), a SLEEP instruction will cause the present conver-
sion to be aborted and the A/D module to be turned off,
though the ADON bit will remain set.

Turning off the A/D places the A/D module in its lowest
current consumption state.

Note:  For the A/D module to operate in SLEEP,
the A/D clock source must be set to RC
(ADCS<1:0> = 11). To allow the conver-
sion to occur during SLEEP, ensure the

SLEEP instruction immediately follows the

instruction that sets the GO/DONE bit.

10.6 Effects of a RESET

A device RESET forces all registers to their RESET
state. This forces the A/D module to be turned off, and
any conversion is aborted. All A/D input pins are con-
figured as analog inputs.

The value that is in the ADRESH:ADRESL registers is
not modified for a Power-on Reset. The
ADRESH:ADRESL registers will contain unknown data
after a Power-on Reset.

TABLE 10-2: REGISTERS/BITS ASSOCIATED WITH A/D

. . . . . . . . POR, MCLR,
Address| Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BOR WDT
0Bh INTCON GIE PEIE |TMROIE | INTE RBIE | TMROIF INTF RBIF | 0000 000x | 0000 000u
0Ch PIR1 LCDIF | ADIF 1) (1) SSPIF | CCP1lIF | TMR2IF | TMRLIF | rOrr 0000 | rOrr 0000
8Ch PIE1 LCDIE | ADIE 1) 1) SSPIE | CCPlIE |TMR2IE [ TMRIIE | rOrr 0000 | rOrr 0000
1Eh ADRESH |A/D Result Register High Byte XXXX XXXX |Uuuuu uuuu
9Eh ADRESL |A/D Result Register Low Byte XXXX XXXX |Uuuu uuuu
1Fh ADCONO | ADCS1 | ADCSO | CHS2 | CHS1 | CHSO |GO/DONE| — | ADON | 0000 00-0 | 0000 00-0
9Fh ADCON1 | ADFM — — — PCFG3 | PCFG2 | PCFG1 | PCFGO | --0- 0000 |--0- 0000
85h TRISA — — PORTA Data Direction Register --11 1111 |--11 1111
05h PORTA — — PORTA Data Latch when written: PORTA pins when read --0x 0000 | --0u 0000
Legend: x =unknown, u = unchanged, - = unimplemented, read as '0'. Shaded cells are not used for A/D conversion.

Note 1: These bits are reserved; always maintain these bits clear.

© 2001-2013 Microchip Technology Inc.
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11.1 LCD Timing

The LCD module has 3 possible clock source inputs
and supports static, 1/2, 1/3, and 1/4 multiplexing.

1111 TIMING CLOCK SOURCE
SELECTION

The clock sources for the LCD timing generation are:

* Internal RC oscillator
* Timerl oscillator
» System clock divided by 256

The first timing source is an internal RC oscillator which
runs at a nominal frequency of 14 kHz. This oscillator
provides a lower speed clock which may be used to
continue running the LCD while the processor is in
SLEEP. The RC oscillator will power-down when it is
not selected or when the LCD module is disabled.

FIGURE 11-6: LCD CLOCK GENERATION

The second source is the Timerl external oscillator.
This oscillator provides a lower speed clock which may
be used to continue running the LCD while the proces-
sor is in SLEEP. It is assumed that the frequency pro-
vided on this oscillator will be 32 kHz. To use the
Timerl oscillator as a LCD module clock source, it is
only necessary to set the TIOSCEN (T1CON<3>) bit.

The third source is the system clock divided by 256.
This divider ratio is chosen to provide about 32 kHz
output when the external oscillator is 8 MHz. The
divider is not programmable. Instead the LCDPS regis-
ter is used to set the LCD frame clock rate.

All of the clock sources are selected with bits CS1:CS0
(LCDCON<3:2>). Refer to Register 11-1 for details of
the register programming.

N
Fosc CPCLK ez T3
= = A A
O O O ©
O O a4 4
Static T T T T
; +1,2,3,4
TMR1 32 kHz 4-bit Programmable +32 TS
—4 1/2 Ring Counter
Crystal Oscillator, Pre‘scEﬂer
1/3
1/4
T | LCDPS<3:0> | LMUX1:LMUXO
Internal RC Oscillator CS1:CS0 LMUX1:LMUXO b
Nominal Frc = 14 kHz
internal
Data Bus
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12.0 SPECIAL FEATURES OF THE
CPU

What sets a microcontroller apart from other proces-
sors are special circuits to deal with the needs of real
time applications. The PIC16CXXX family has a host of
such features, intended to maximize system reliability,
minimize cost through elimination of external compo-
nents, provide power saving operating modes and offer
code protection. These are:
» Oscillator Selection
* RESET

- Power-on Reset (POR)

- Power-up Timer (PWRT)

- Oscillator Start-up Timer (OST)

- Brown-out Reset (BOR)
* Interrupts
» Watchdog Timer (WDT)
e SLEEP
» Code Protection
* |ID Locations
* In-Circuit Serial Programming
The PIC16CXXX has a Watchdog Timer which can be

shut-off only through configuration bits. It runs off its
own RC oscillator for added reliability.

There are two timers that offer necessary delays on
power-up. One is the Oscillator Start-up Timer (OST),
intended to keep the chip in RESET until the crystal
oscillator is stable. The other is the Power-up Timer
(PWRT), which provides a fixed delay of 72 ms (nomi-
nal) on power-up only, designed to keep the part in

RESET while the power supply stabilizes. With these
two timers on-chip, most applications need no external
RESET circuitry.

SLEEP mode is designed to offer a very low current
power-down mode. The user can wake-up from SLEEP
through external RESET, Watchdog Timer Wake-up, or
through an interrupt.

Several oscillator options are also made available to
allow the part to fit the application. The RC oscillator
option saves system cost, while the LP crystal option
saves power. A set of configuration bits are used to
select various options.

12.1 Configuration Bits

The configuration bits can be programmed (read as '0"),
or left unprogrammed (read as '1'), to select various
device configurations. These bits are mapped in pro-
gram memory location 2007h.

The user will note that address 2007h is beyond the user
program memory space and can be accessed only dur-
ing programming.

© 2001-2013 Microchip Technology Inc.
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12.2 Oscillator Configurations

12.2.1 OSCILLATOR TYPES

The PIC16CXXX can be operated in four different oscil-
lator modes. The user can program two configuration
bits (FOSC1 and FOSCO) to select one of these four
modes:

* LP Low Power Crystal
e XT Crystal/Resonator
e HS High Speed Crystal/Resonator
* RC Resistor/Capacitor

12.2.2 CRYSTAL OSCILLATOR/CERAMIC
RESONATORS

In XT, LP, or HS modes a crystal or ceramic resonator
is connected to the OSC1/CLKIN and OSC2/CLKOUT
pins to establish oscillation (Figure 12-1). The
PIC16CXXX oscillator design requires the use of a par-
allel cut crystal. Use of a series cut crystal may give a
frequency out of the crystal manufacturers specifica-
tions. When in XT, LP, or HS modes, the device can
have an external clock source to drive the
OSC1/CLKIN pin (Figure 12-2).

FIGURE 12-1: CRYSTAL/CERAMIC
RESONATOROPERATION
(HS, XTOR LP

OSC CONFIGURATION)

| 0OscC1 DO
[—
C1 l To Internal
. Logic
£ XTAL :§:RF SLEEP
= osc2 :
RS
C2 (Notel) PIC16CXXX

See Table 12-1 and Table 12-2 for recommended values
of C1 and C2.

Note 1: A series resistor may be required for AT strip
cut crystals.

FIGURE 12-2: EXTERNAL CLOCK INPUT
OPERATION (HS, XT OR
LP OSC

CONFIGURATION)

Clock from ~>0—> 0sC1
Ext. System PIC16CXXX

Open «——— OSC2

TABLE 12-1: CERAMIC RESONATORS

Ranges Tested:

<]
Mode Freq. C1 (?\)QN

A\ N

455 kHz @E/%B’ 100 pF
XT 2.0M i PF | 15-68pF
5

@0MH2\ 15 “68 pF | 15 - 68 pF

ES\“4\8gowmAz | 10-68pF | 10-68pF

Th\gwge values are for design guidance only.

See notes following Table 12-2.

TABLE 12-2: CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR

Cap.

Osc Type Cli?/estal Cap.CRlange Range
9 c2

Lp 32 kHz 33 pF /%3:85(

200 kHz 15pF [\ \'(a pB

200 kHz |_ 4T6RK | |>47-68 pF

XT 1 MHzX \w\y@w 15 pF

@?‘&W\V 15 pF 15 pF

\%S\X\%,/MHz 15 pF 15 pF

8 MHz 15-33 pF 15-33 pF

These values are for design guidance only.
See notes following this table.

Note 1: Recommended ranges of C1 and C2 are
depicted in Table 12-1.

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

3: Since each resonator/crystal has its own
characteristics, the user should consult
the resonator/crystal manufacturer for
appropriate values of external compo-
nents.

4: Rs may be required in HS mode, as well
as XT mode, to avoid overdriving crystals

with low drive level specification.
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13.0 INSTRUCTION SET SUMMARY

Each PIC16CXXX instruction is a 14-bit word divided
into an OPCODE which specifies the instruction type
and one or more operands which further specify the
operation of the instruction. The PIC16CXXX instruc-
tion set summary in Table 13-2 lists byte-oriented, bit-
oriented, and literal and control operations.
Table 13-1 shows the opcode field descriptions.

The instruction set is highly orthogonal and is grouped
into three basic categories:

» Byte-oriented operations
 Bit-oriented operations
« Literal and control operations

For byte-oriented instructions, 'f' represents a file reg-
ister designator and 'd' represents a destination desig-
nator. The file register designator specifies which file
register is to be used by the instruction.

The destination designator specifies where the result of
the operation is to be placed. If 'd" is zero, the result is
placed in the W register. If 'd" is one, the result is placed
in the file register specified in the instruction.

For bit-oriented instructions, 'b' represents a bit field
designator which selects the number of the bit affected
by the operation, while 'f' represents the address of the
file in which the bit is located.

For literal and control operations, 'k' represents an
eight or eleven bit constant or literal value.

FIGURE 13-1: GENERAL FORMAT FOR
INSTRUCTIONS
Byte-oriented file register operations
13 8 7 6 0
OPCODE | d | f (FILE #)

d = 0 for destination W
d =1 for destination f
f = 7-bit file register address

Bit-oriented file register operations
13 10 9 76 0

OPCODE | b (BIT #)| f (FILE #)

3-bit bit address

b
f = 7-bit file register address

Literal and control operations
General

13 8 7 0
OPCODE | k (literal)

k = 8-bit immediate value

CALL and GOTO instructions only
13 11 10 0
OPCODE k (literal)

k = 11-bit immediate value

TABLE 13-1: OPCODE FIELD
DESCRIPTIONS

Field Description
£ Register file address (0x00 to 0x7F)
W Working register (accumulator)
b Bit address within an 8-bit file register
k Literal field, constant data or label

Don't care location (= 0 or 1).

The assembler will generate code with x = 0.
It is the recommended form of use for com-
patibility with all Microchip software tools.

Destination select; d = O: store result in W,
d d = 1: store result in file register f.
Defaultisd = 1.

label [Label name

Tos |Top-of-Stack

pc  |Program Counter

pcLATH |Program Counter High Latch

GIE |Global Interrupt Enable bit

wpT |Watchdog Timer/Counter

TO |Time-out bit

PD Power-down bit

Destination either the W register or the

dest | specified register file location

[1 |Options

() [|Contents

- |Assigned to

<> |Register bit field

€ In the set of

italics |User defined term (font is courier)

All instructions are executed within one single instruc-
tion cycle, unless a conditional test is true, or the pro-
gram counter is changed, as a result of an instruction.
In this case, the execution takes two instruction cycles,
with the second cycle executed as a NOP. One instruc-
tion cycle consists of four oscillator periods. Thus, for
an oscillator frequency of 4 MHz, the normal instruction
execution time is 1 ps. If a conditional test is true, or the
program counter is changed, as a result of an instruc-
tion, the instruction execution time is 2 ps.

Table 13-2 lists the instructions recognized by the
MPASM™ assembler.

Figure 13-1 shows the general formats that the instruc-
tions can have.

Note: To maintain upward compatibility with
future PIC16CXXX products, do not use
the OPTION and TRIS instructions.

All examples use the format *0xnn’ to represent a
hexadecimal number.
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TABLE 13-2: PIC16CXXX INSTRUCTION SET

Mnemonic,
Operands MSb LSb Affected

14-Bit Opcode
Description Cycles Status Notes

BYTE-ORIENTED FILE REGISTER OPERATIONS

ADDWF  f,d Add W and f 1 00 0111 dfff ffff|CDC,Z 1,2
ANDWF  f,d AND W with f 1 00 0101 dfff ffff|Z 1,2
CLRF f Clear f 1 00 0001 1fff ffff|Z 2
CLRW - Clear W 1 00 0001 Oxxx xXxxXx|Z

COMF f, d Complement f 1 00 1001 dfff ffff|Z 1,2
DECF f, d Decrement f 1 00 0011 dfff ffff|Z 1,2
DECFSz f,d Decrement f, Skip if 0 1(2) 00 1011 dfff ffff 12,3
INCF f, d Increment f 1 00 1010 dfff ffff|Z 1,2
INCFSZz  f,d Increment f, Skip if O 1(2) 00 1111 dfff f£fff 1,2,3
IORWF f,d Inclusive OR W with f 1 00 0100 dfff ffff|Z 1,2
MOVF f. d Move f 1 00 1000 dfff ffff|Z 1,2
MOVWF  f Move W to f 1 00 0000 1fff f£fff

NOP - No Operation 1 00 0000 0xx0 0000

RLF f, d Rotate Left f through Carry 1 00 1101 dfff ffff|C 1,2
RRF f, d Rotate Right f through Carry 1 00 1100 dfff ffff|C 1,2
SUBWF f,d Subtract W from f 1 00 0010 dfff ffff|C,DC,Z 1,2
SWAPF f, d Swap nibbles in f 1 00 1110 dfff f£fff 1,2
XORWF f,d Exclusive OR W with f 1 00 0110 dfff ffff|Z 1,2
BIT-ORIENTED FILE REGISTER OPERATIONS

BCF f,b Bit Clear f 1 01 00bb bfff ffff 1,2
BSF f,b Bit Set f 1 01 O0lbb bfff ffff 1,2
BTFSC f, b Bit Test f, Skip if Clear 1(2) 01 10bb bfff ffff 3
BTFSS f,b Bit Test f, Skip if Set 1(2) 01 11bb bfff ffff 3

LITERAL AND CONTROL OPERATIONS

ADDLW k Add literal and W 1 11 111x kkkk kkkk Cc,DC,z
ANDLW k AND literal with W 1 11 1001 kkkk kkkk|Z
CALL k Call subroutine 2 10 oOkkk kkkk kkkk|__
CLRWDT - Clear Watchdog Timer 1 00 0000 0110 0100 TO,PD
GOTO k Go to address 2 10 1kkk kkkk kkkk
IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk|Z
MOVLW k Move literal to W 1 11 00xx kkkk kkkk
RETFIE - Return from interrupt 2 00 0000 0000 1001
RETLW k Return with literal in W 2 11 01lxx kkkk kkkk
RETURN Return from Subroutine 2 00 0000 0000 1000|___ _
SLEEP - Go into Standby mode 1 00 0000 0110 0011 TO,PD
SUBLW k Subtract W from literal 1 11 110x kkkk kkkk| C.DC,Z
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk|Z
Note 1: When an I/O register is modified as a function of itself ( e.g., MOVF PORTB, 1), the value used will be that value present
on the pins themselves. For example, if the data latch is '1' for a pin configured as input and is driven low by an external
device, the data will be written back with a '0'.
2: If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be cleared if
assigned to the TimerO Module.
3: If Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second cycle is

executed as a NOP.
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BCF Bit Clear f BTFSC Bit Test, Skip if Clear
Syntax: [label ] BCF f[,b] Syntax: [label ] BTFSC f[,b]
Operands: 0<f<127 Operands: 0<f<127
0<b<7 0<b<7
Operation: 0 — (f<b>) Operation: skip if (f<b>) =0
Status Affected:  None Status Affected:  None
Encoding: ‘ 01 | 00bb ‘ bfff | fEEE ‘ Encoding: ‘ 01 ‘ 10bb | bfff | fEfF ‘
Description: Bit 'b' in register 'f' is cleared. Description: If bit 'b" in register 'f' is '1', then the
Words: 1 next instruction is executed.
oras: If bit 'b' in register 'f' is '0', then the
Cycles: 1 next instruction is discarded, and a
o NOP is executed instead, making this a
Q Cycle Activity: Q1 Q2 Qs Q4 2Tcy instruction.
Read .
Decode | register Process | Write | Words: 1
i data |register 'f
Cycles: 1(2)
Q Cycle Activity: Q1 Q2 Q3 Q4
Example BCF FLAG_REG, 7 Read Process No
Decode ) - .
Before Instruction: register 'f data Operation
After Inst::uLc?iSr?REG - If Skip: (2nd Cycle)
FLAG_REG = 0x47 Q1 Q2 Q3 Q4
No No No No
Operation| Operation | Operation| Operation
Example HERE BTFSC  FLAG, 1
. FALSE GOTO PROCESS_CODE
BSF Bit Set f TRUE .
Syntax: [label ] BSF f[,b] *
Operands: 0<f<127 .
0<b<7 Before Instruction:
. PC = address HERE
Operation: 1 — (f<b>) )
After Instruction:
Status Affected:  None if FLAG<1> = O,
Encoding: ‘ 01 | 01bb ‘ bfff | £Efff ‘ PC = address TRUE
if FLAG<1> = 1,
Description: Bit 'b' in register 'f' is set. PC = address FALSE
Words: 1
Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode | Read | Process | Write
register | data

f

register 'f|

Example BSF FLAG_REG, 7
Before Instruction:

FLAG_REG = Ox0A
After Instruction:

FLAG_REG = O0x8A
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XORLW Exclusive OR Literal with W
Syntax: [label] XORLW k
Operands: 0<k<255
Operation: (W) . XOR. k > (W)
Status Affected: z
Encoding: ‘ 11 | 1010 ‘ kkkk ‘ kkkk |
Description: The contents of the W register are
XOR’ed with the eight-bit literal
'k'. The result is placed in the W
register.
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode | Read |Process|Write to
literal 'k'| data w
Example: XORLW OxAF
Before Instruction:
W = 0xB5
After Instruction:
W = O0x1A

XORWF Exclusive OR W with f
Syntax: [label] XORWF f[,d]
Operands: 0<f<127
d € [0,1]
Operation: (W) .XOR. (f) — (destination)
Status Affected: Z
Description: Exclusive OR the contents of the W
register with register 'f'. If 'd" is 0, the
result is stored in the W register. If
'd'is 1, the result is stored back in
register 'f'.
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode Read | Process | Write to
register f| data |destination
Example XORWF  REG 1
Before Instruction:
REG = OxAF
w = 0OxB5
After Instruction:
REG = Ox1A
W 0xB5
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14.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK object linker combines relocatable
objects created by the MPASM assembler and the
MPLAB C17 and MPLAB C18 C compilers. It can also
link relocatable objects from pre-compiled libraries,
using directives from a linker script.

The MPLIB object librarian is a librarian for pre-
compiled code to be used with the MPLINK object
linker. When a routine from a library is called from
another source file, only the modules that contain that
routine will be linked in with the application. This allows
large libraries to be used efficiently in many different
applications. The MPLIB object librarian manages the
creation and modification of library files.

The MPLINK object linker features include:

* Integration with MPASM assembler and MPLAB
C17 and MPLAB C18 C compilers.

 Allows all memory areas to be defined as sections
to provide link-time flexibility.

The MPLIB object librarian features include:

» Easier linking because single libraries can be
included instead of many smaller files.

* Helps keep code maintainable by grouping
related modules together.

* Allows libraries to be created and modules to be
added, listed, replaced, deleted or extracted.

145 MPLAB SIM Software Simulator

The MPLAB SIM software simulator allows code devel-
opment in a PC-hosted environment by simulating the
PIC series microcontrollers on an instruction level. On
any given instruction, the data areas can be examined
or modified and stimuli can be applied from a file, or
user-defined key press, to any of the pins. The execu-
tion can be performed in single step, execute until
break, or trace mode.

The MPLAB SIM simulator fully supports symbolic debug-
ging using the MPLAB C17 and the MPLAB C18 C com-
pilers and the MPASM assembler. The software simulator
offers the flexibility to develop and debug code outside of
the laboratory environment, making it an excellent multi-
project software development tool.

14.6 MPLAB ICE High Performance
Universal In-Circuit Emulator with
MPLAB IDE

The MPLAB ICE universal in-circuit emulator is intended
to provide the product development engineer with a
complete microcontroller design tool set for PIC micro-
controllers (MCUs). Software control of the MPLAB ICE
in-circuit emulator is provided by the MPLAB Integrated
Development Environment (IDE), which allows editing,
building, downloading and source debugging from a
single environment.

The MPLAB ICE 2000 is a full-featured emulator sys-
tem with enhanced trace, trigger and data monitoring
features. Interchangeable processor modules allow the
system to be easily reconfigured for emulation of differ-
ent processors. The universal architecture of the
MPLAB ICE in-circuit emulator allows expansion to
support new PIC microcontrollers.

The MPLAB ICE in-circuit emulator system has been
designed as a real-time emulation system, with
advanced features that are generally found on more
expensive development tools. The PC platform and
Microsoft® Windows environment were chosen to best
make these features available to you, the end user.

14.7 ICEPIC In-Circuit Emulator

The ICEPIC low cost, in-circuit emulator is a solution
for the Microchip Technology PIC16C5X, PIC16C6X,
PIC16C7X and PIC16CXXX families of 8-bit One-
Time-Programmable (OTP) microcontrollers. The mod-
ular system can support different subsets of PIC16C5X
or PIC16CXXX products through the use of inter-
changeable personality modules, or daughter boards.
The emulator is capable of emulating without target
application circuitry being present.
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15.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings T

Ambient temMpPEerature UNAEr DIBS.........ccoiiiiiiiiieeee e e -55°C to +125°C
i) =T =R (=T 00 01T = LU PO PPPPP PP -65°C to +150°C
Voltage on any pin with respect to Vss (except VDD, MCLR, and RA4) ....-0.3V to (VDD + 0.3V)
Voltage 0N VDD With TESPECE 10 WSS ...eeiiiiiiiiiiieiiiie ettt ettt ettt esbte e sbbe e e et e e e steeeesnneean 0V to +7.5V
Voltage 0N MCLR With FESPECE 10 VSS........vuvereeeeeereeeeeseeeeeeeeseseeees s seeseeneenesessessesesnessnseneenesneeneesnesneenens 0V to +13.25V
Voltage 0N RAZ With TESPECT 10 VSS.....iiiiiiiiiiiie ittt ettt ettt e e st e s enee e e snneeeanbeeeeas 0V to +8.5V
Voltage on VLCD2, VLCD3 With FESPECE 10 VSS.....ueiiiiiiiiiiiiiiee ettt ettt e e ne e e 0V to +10V
Total POWer diSSIPALION (NOTE L) ...eeiiiuieiiiiiieiiiiieiteee et et ettt e et e st e e sa b e e sste e e s st e e sabe e e anbbeesneeeesnbeeeebeeesnneeeennneas 10w
MaxXimum CUTENE OUL OF WSS PN ....eeiiiiiiiiiiei ettt ettt e s st e s e e e e re e e s ane e e e nrneeensneeenas 300 mA
MaxXimum CUTENE INEO VDD PN ..e.uveieiiiieiiteeiiitie e ettt e s rtte et e e e ate e e s sbeeeestbeeebteeesabeeeaabbeesambeessnbeeeabeeesabeeeesbeeeensneeanes 250 mA
Input clamp current, K (VI < O OF VI3 VDD)..o.ooiiiiieiiieeeiceeeteeete ettt et sa e tesa et sseseese s sessesessesaesessesassessesassesessesens +20 mA
Output clamp current, 10K (VO < 0 OF VO 3 VDD) ...cucuiieiiiiiiieietieteieieiesiet ettt sese et et tese st sese s s esesese s esesesessssesens +20 mA
Maximum output current sunk by any I/O pin .................

Maximum output current sourced by any /O pin
Maximum current sunk by all Ports combined

Maximum current sourced by all Ports combined
Note 1: Power dissipation is calculated as follows: Pbis = VDD x {IDD - ¥ loH} + > {(VDD - VOH) x IoH} + > (Vol x loL)

T NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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151

DC Characteristics

PIC16LC925/926
(Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial
0°C < TA < +70°C for commercial

PIC16C925/926
(Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +859€ for industrial
0°C < TA < +70%G for commercial

Param

Sym Characteristic Min | Typt | Max | Units Conditions
No. N
VDD Supply Voltage </ Lj
D001 PIC16LC925/926 | 2.5 — | 55 V | LP, XT and RC osc configuration
DO01A 4.5 — | 55 \Y, osc configpration
D001 PIC16C925/926 | 4.0 — | 55 Y, ’WL‘ ngr LP osc configuration
DO01A 4.5 — | 55 \Y, configuration
D002 [VbrR  |RAM Data Retention — s — | De\@e in SLEEP mode
Voltage (Note 1)
D003 |VPOR VDD Start Voltage — | Vss | — ~Sée Power-on Reset section for details
to ensure internal /\
Power-on Reset signal
D004 |SvbD VDD Rise Rate 0.05 \% /ms | See Power-on Reset section for details
to ensure internal < (Note 6)
Power-on Reset signal \
D005 |VBOR |Brown-out Reset 85| ><)|4.35| V |BODEN bit set
voltage trip point
IbD Supply Current (Npr\e 2)
D010 PIC16LC 5»@ 6 | 20| mA [XT and RC osc configuration
Fosc =4 MHz, VDD = 3.0V (Note 4)
D011 — | 225 | 48 | pA |LP osc configuration
ﬁ Fosc = 32 kHz, VoD = 3.0V, WDT disabled
D010 65925@26 — 2.7 5 mA | XT and RC osc configuration
Fosc =4 MHz, VDD = 5.5V (Note 4)
D011 — 35 | 70 | pA |LP osc configuration
Fosc =32 kHz, VbD = 4.0V
D012 O — 7 10 | mA |HS osc configuration
Fosc = 20 MHz, VbD = 5.5V

t Datain "Wlumn is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.

Note 1: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

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

OSC1 = external square wave, from rail to rail;
all I/0 pins tri-stated, pulled to VbD
MCLR = VDD.

3: The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is
measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD and Vss.

4: For RC osc configuration, current through REXT is not included. The current through the resistor can be esti-
mated by the formula Ir = VDD/2REXT (mA) with REXT in kOhm.

5: The A current is the additional current consumed when this peripheral is enabled. This current should be
added to the base IDD or IPD measurement.

6: PWRT must be enabled for slow ramps.

7. AILcpTl and AILCDRC includes the current consumed by the LCD Module and the voltage generation

circuitry. This does not include current dissipated by the LCD panel.
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FIGURE 15-8:

TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

RA4/TOCKI /

|
:‘ 40 - 4 - |
|
- 42 -
! | h I
RCO/T10SO/T1CKI j | |
' g X |
< 45 - 46 - |
| 1| | |
| | |
- 47 -— 48 -
TMRO or
TMR1 |
|
Note:  Refer to Figure 15-4 for load conditions.
TABLE 15-6: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS
P;a\lr(?m Symbol Characteristic Min Typt| Max |Units Conditions
40 TtOH TOCKI High Pulse Width No Prescaler 0.5Tcy + 20 — — ns |Mustalso meet
With Prescaler 10 — — nx@rﬁtﬁeter 42
41 TtOL TOCKI Low Pulse Width No Prescaler 0.5Tcy + 20 — (-/ Ust also meet
With Prescaler 10 \—\/}9& panaieter 42
42 TtoP TOCKI Period No Prescaler Tcy +40 SR RN
With Prescaler tey Qf: [EN >—\) ns—|N = prescale value
r\ Kio +\i0 /'% (2, 4,..., 256)
(NI :
45 Tt1H T1CKI High [Synchronous, Préstaler 3N | |\ \[ \ 5%cY+200 | — [ — | ns [Mustalso meet
Time Synchronous, [PIC160035(926\ | - 15 — | — | ns |parameter 47
| — —
%;Lﬁ/es&a r PIG\lELC\EQS)‘QQG 25 ns
’ N
O ynch or\gis/15IC16C925/926 30 — — ns
((S N PIC16LC925/926 50 — — ns
46 TtiL \ —_AT1CKI\Low™—{Synchronous, Prescaler = 1 0.5Tcy + 20 — | — | ns
Time Synchronous, [PIC16C925/926 15 — — ns
Prescaler = PIC16LC925/926 25 . . ns Must also meet
2,48 parameter 47
Asynchronous |PIC16C925/926 30 — — ns
PIC16LC925/926 50 — — ns
47 Tt1P T1CKI Input |Synchronous |PIC16C925/926 Greater of: _
Period Toy + 40 i i ns N = prescale value
30 or 7’\] (1,2,4,8)
PIC16LC925/926 Greater of: _
Toy + 40 N = prescale value
50 or —N (1,2, 4,8)
Asynchronous |PIC16C925/926 60 — — ns
PIC16LC925/926 100 — — ns
Ftl Timerl oscillator input frequency range .
(oscillator enabled by setting bit TLOSCEN) DbC 200 | kHz
48 TCKEZtmrl |Delay from external clock edge to timer increment 2Tosc — |7Tosc| —

1t Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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FIGURE 15-12: SPI SLAVE MODE TIMING (CKE = 0)

70>

SDO

SDI

Note: Refer to Figure 15-4 for load conditions.

FIGURE 15-13: SPI SLAVE MODE TIMING (CKE = 1)

_ 32 /
SS ! (« /L

Note: Refer to Figure 15-4 for load conditions.
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POR s 102
Oscillator Start-up Timer (OST) ......oovniinnnn 97, 102
POR Status (POR Bit) ......coovvveiieieneeieninece e 24
Power Control Register (PCON) .......cccccceevivrcvvnnnene 102

Power-on Reset (POR) ......ccccocvevvinniininnne 97,102, 104
Power-up Timer (PWRT) ...97, 102
RESET Condition for Special Registers ................... 103
TiME-0Ut SEQUENCE ..ot 102
Time-out Sequence 0N POWEr-UP ......cccovvveeiieeeennnns 106
TO oottt 101
POrt RB INEITUPL ......eeeiiiiiiiiiie e 108
PORTA
Associated Registers ........ccoovevieiiieiiiieiienieesee e 30
Initialization ..................
Initialization States .... .
Pin FUNCHONS ....ooiiiiiiiiiiic e
RA3:RAQ and RA5 POrt PinS ........ccccevcvienicniecieeene. 29
RAA/TOCKI PiN ..o 29
REGISIEN it 29
TRISA REGISIEr ..vviiviiiiiiiiieicc e 29
PORTB
Associated Registers ........cccouvevieeiieniiiciienieesee e 32
INitialiZation ........ccoceeiiiiii 31
Initialization States ..........ccccveiveeriieeenieeeee e 104
Pin FUNCHONS ....ooiiiiiiiiiciic e 32
RBO/INT Edge Select (INTEDG Bit) .......cccoeevverneennn. 20
RB3:RBO POt PiNS ..ooiiiiiiieiieie et 31
RB7:RB4 POrt PiNS .....oooiiiiiciiciiiiececee e 31
Register .......cccceueenee.
TRISB Register ...
PORTC
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