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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC16C925/926
1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices:

1. PIC16C925

2. PIC16C926

The PIC16C925/926 series is a family of low cost, high
performance, CMOS, fully static, 8-bit microcontrollers
with an integrated LCD Driver module, in the
PIC16CXXX mid-range family. 

For the PIC16C925/926 family, there are two device
“types” as indicated in the device number:

1. C, as in PIC16C926. These devices operate
over the standard voltage range.

2. LC, as in PIC16LC926. These devices operate
over an extended voltage range.

These devices come in 64-pin and 68-pin packages, as
well as die form. Both configurations offer identical
peripheral devices and other features. The only differ-
ence between the DSTEMP and DSTEMP is the addi-
tional EPROM and data memory offered in the latter.
An overview of features is presented in Table 1-1.

A UV-erasable, CERQUAD packaged version (compat-
ible with PLCC) is also available for both the
PIC16C925 and PIC16C926. This version is ideal for
cost effective code development.

A block diagram for the PIC16C925/926 family archi-
tecture is presented in Figure 1-1.

TABLE 1-1: PIC16C925/926 DEVICE FEATURES 

Features PIC16C925 PIC16C926

Operating Frequency DC-20 MHz DC-20 MHz

EPROM Program Memory (words) 4K 8K

Data Memory (bytes) 176 336

Timer Module(s) TMR0,TMR1,TMR2 TMR0,TMR1,TMR2

Capture/Compare/PWM Module(s) 1 1

Serial Port(s)
(SPI/I2C, USART)

SPI/I2C SPI/I2C

Parallel Slave Port — —

A/D Converter (10-bit) Channels 5 5

LCD Module 4 Com, 32 Seg 4 Com, 32 Seg

Interrupt Sources 9 9

I/O Pins 25 25

Input Pins 27 27

Voltage Range (V) 2.5-5.5 2.5-5.5

In-Circuit Serial Programming Yes Yes

Brown-out Reset Yes Yes

Packages

64-pin TQFP
68-pin PLCC

68-pin CLCC (CERQUAD)
Die 

64-pin TQFP
68-pin PLCC

68-pin CLCC (CERQUAD)
Die
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PIC16C925/926
FIGURE 1-1: PIC16C925/926 BLOCK DIAGRAM        
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PIC16C925/926
   Bank 2

100h INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 26

101h TMR0 Timer0 Module Register xxxx xxxx 41

102h PCL Program Counter (PC) Least Significant Byte 0000 0000 25

103h STATUS IRP RP1 RP0 TO PD Z DC C 0001 1xxx 19

104h FSR Indirect Data Memory Address Pointer xxxx xxxx 26

105h — Unimplemented — —

106h PORTB PORTB Data Latch when written: PORTB pins when read xxxx xxxx 31

107h PORTF PORTF pins when read 0000 0000 37

108h PORTG PORTG pins when read 0000 0000 38

109h — Unimplemented — —

10Ah PCLATH — — — Write Buffer for the upper 5 bits of the PC ---0 0000 25

10Bh INTCON GIE PEIE TMR0IE INTE RBIE TMR0IF INTF RBIF 0000 000x 21

10Ch PMCON1 reserved — — — — — — RD 1--- ---0 27

10Dh LCDSE SE29 SE27 SE20 SE16 SE12 SE9 SE5 SE0 1111 1111 94

10Eh LCDPS — — — — LP3 LP2 LP1 LP0 ---- 0000 84

10Fh LCDCON LCDEN SLPEN — VGEN CS1 CS0 LMUX1 LMUX0 00-0 0000 83

110h LCDD00 SEG07 
COM0

SEG06 
COM0

SEG05 
COM0

SEG04 
COM0

SEG03 
COM0

SEG02 
COM0

SEG01 
COM0

SEG00 
COM0

xxxx xxxx 92

111h LCDD01 SEG15 
COM0

SEG14 
COM0

SEG13 
COM0

SEG12 
COM0

SEG11 
COM0

SEG10 
COM0

SEG09 
COM0

SEG08 
COM0

xxxx xxxx 92

112h LCDD02 SEG23 
COM0

SEG22 
COM0

SEG21 
COM0

SEG20 
COM0

SEG19 
COM0

SEG18 
COM0

SEG17 
COM0

SEG16 
COM0

xxxx xxxx 92

113h LCDD03 SEG31 
COM0

SEG30 
COM0

SEG29 
COM0

SEG28 
COM0

SEG27 
COM0

SEG26 
COM0

SEG25 
COM0

SEG24 
COM0

xxxx xxxx 92

114h LCDD04 SEG07 
COM1

SEG06 
COM1

SEG05 
COM1

SEG04 
COM1

SEG03 
COM1

SEG02 
COM1

SEG01 
COM1

SEG00 
COM1

xxxx xxxx 92

115h LCDD05 SEG15 
COM1

SEG14 
COM1

SEG13 
COM1

SEG12 
COM1

SEG11 
COM1

SEG10 
COM1

SEG09 
COM1

SEG08 
COM1

xxxx xxxx 92

116h LCDD06 SEG23 
COM1

SEG22 
COM1

SEG21 
COM1

SEG20 
COM1

SEG19 
COM1

SEG18 
COM1

SEG17 
COM1

SEG16 
COM1

xxxx xxxx 92

117h LCDD07 SEG31 
COM1(1)

SEG30 
COM1

SEG29 
COM1

SEG28 
COM1

SEG27 
COM1

SEG26 
COM1

SEG25 
COM1

SEG24 
COM1

xxxx xxxx 92

118h LCDD08 SEG07 
COM2

SEG06 
COM2

SEG05 
COM2

SEG04 
COM2

SEG03 
COM2

SEG02 
COM2

SEG01 
COM2

SEG00 
COM2

xxxx xxxx 92

119h LCDD09 SEG15 
COM2

SEG14 
COM2

SEG13 
COM2

SEG12 
COM2

SEG11 
COM2

SEG10 
COM2

SEG09 
COM2

SEG08 
COM2

xxxx xxxx 92

11Ah LCDD10 SEG23 
COM2

SEG22 
COM2

SEG21 
COM2

SEG20 
COM2

SEG19 
COM2

SEG18 
COM2

SEG17 
COM2

SEG16 
COM2

xxxx xxxx 92

11Bh LCDD11 SEG31 
COM2(1)

SEG30 
COM2(1)

SEG29 
COM2

SEG28 
COM2

SEG27 
COM2

SEG26 
COM2

SEG25 
COM2

SEG24 
COM2

xxxx xxxx 92

11Ch LCDD12 SEG07 
COM3

SEG06 
COM3

SEG05 
COM3

SEG04 
COM3

SEG03 
COM3

SEG02 
COM3

SEG01 
COM3

SEG00 
COM3

xxxx xxxx 92

11Dh LCDD13 SEG15 
COM3

SEG14 
COM3

SEG13 
COM3

SEG12 
COM3

SEG11 
COM3

SEG10 
COM3

SEG09 
COM3

SEG08 
COM3

xxxx xxxx 92

11Eh LCDD14 SEG23 
COM3

SEG22 
COM3

SEG21 
COM3

SEG20 
COM3

SEG19 
COM3

SEG18 
COM3

SEG17 
COM3

SEG16 
COM3

xxxx xxxx 92

11Fh LCDD15 SEG31 
COM3(1)

SEG30 
COM3(1)

SEG29 
COM3(1)

SEG28 
COM3

SEG27 
COM3

SEG26 
COM3

SEG25 
COM3

SEG24 
COM3

xxxx xxxx 92

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

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on 
Power-on 

Reset

Details on 
page

Legend: x = unknown, u = unchanged, q = 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
3.3 Reading the Program Memory

A program memory location may be read by writing two
bytes of the address to the PMADR and PMADRH reg-
isters, and then setting control bit RD (PMCON1<0>).
Once the read control bit is set, the microcontroller will
use the next two instruction cycles to read the data. The

data is available in the PMDATA and PMDATH regis-
ters after the NOP instruction. Therefore, it can be read
as two bytes in the following instructions. The PMDATA
and PMDATH registers will hold this value until another
read operation.

EXAMPLE 3-1: PROGRAM READ

3.4 Operation During Code Protect

If the program memory is not code protected, the pro-
gram memory control can read anywhere within the
program memory. 

If the entire program memory is code protected, the
program memory control can read anywhere within the
program memory.

If only part of the program memory is code protected,
the program memory control can read the unprotected
segment and cannot read the protected segment. The
protected area cannot be read, because it may be
possible to write a downloading routine into the
unprotected segment. 

TABLE 3-1: REGISTERS ASSOCIATED WITH PROGRAM MEMORY 

BSF STATUS, RP1 ; 
BSF STATUS, RP0 ; Bank 3
MOVLW MS_PROG_PM_ADDR ;
MOVWF PMADRH ; MS Byte of Program Address to read
MOVLW LS_PROG_PM_ADDR ;
MOVWF PMADR ; LS Byte of Program Address to read
BCF STATUS, RP0 ; Bank 2
BSF PMCON1, RD ; PM Read

;
; First instruction after BSF PMCON1,RD executes normally

BSF STATUS, RP0 ; Bank 3
;

NOP ; Any instructions here are ignored as program
; memory is read in second cycle after BSF PMCON1,RD

;
MOVF PMDATA, W ; W = LS Byte of Program PMDATA
MOVF PMDATH, W ; W = MS Byte of Program PMDATA

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on:
POR, BOR

Value on
 all other 
RESETS

10Ch PMCON1 (1) — — — — — — RD 1--- ---0 1--- ---0

18Ch PMDATA Data Register Low Byte xxxx xxxx uuuu uuuu

18Dh PMADR Address Register Low Byte xxxx xxxx uuuu uuuu

18Eh PMDATH — — Data Register High Byte xxxx xxxx uuuu uuuu

18Fh PMADRH — — — Address Register High Byte xxxx xxxx uuuu uuuu

Legend: x = unknown, u = unchanged, r = reserved, - = unimplemented, read as '0'. 
Shaded cells are not used during FLASH access.

Note 1: This bit always reads as a ‘1’.
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PIC16C925/926
TABLE 4-7: PORTD FUNCTIONS

TABLE 4-8: SUMMARY OF REGISTERS ASSOCIATED WITH PORTD

Name Bit#
Buffer 
Type

Function

RD0/SEG00 bit0 ST Input/output port pin or Segment Driver00.

RD1/SEG01 bit1 ST Input/output port pin or Segment Driver01.

RD2/SEG02 bit2 ST Input/output port pin or Segment Driver02.

RD3/SEG03 bit3 ST Input/output port pin or Segment Driver03.

RD4/SEG04 bit4 ST Input/output port pin or Segment Driver04.

RD5/SEG29/COM3 bit5 ST Digital input pin or Segment Driver29 or Common Driver3.

RD6/SEG30/COM2 bit6 ST Digital input pin or Segment Driver30 or Common Driver2.

RD7/SEG31/COM1 bit7 ST Digital input pin or Segment Driver31 or Common Driver1.

Legend:  ST = Schmitt Trigger input 

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on
Power-on

Reset

Value on all
other 

RESETS

08h PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RD0 0000 0000 0000 0000

88h TRISD PORTD Data Direction Control Register 1111 1111 1111 1111

10Dh LCDSE SE29 SE27 SE20 SE16 SE12 SE9 SE5 SE0 1111 1111 1111 1111

Legend: Shaded cells are not used by PORTD.
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PIC16C925/926
4.7 PORTG and TRISG Register

PORTG is a digital input only port. Each pin is multi-
plexed with an LCD segment driver. These pins have
Schmitt Trigger input buffers.

EXAMPLE 4-7: INITIALIZING PORTG

FIGURE 4-9: PORTG BLOCK DIAGRAM

TABLE 4-13: PORTG FUNCTIONS

TABLE 4-14: SUMMARY OF REGISTERS ASSOCIATED WITH PORTG

Note 1: On a Power-on Reset, these pins are
configured as LCD segment drivers.

2: To configure the pins as a digital port, the
corresponding bits in the LCDSE register
must be cleared. Any bit set in the LCDSE
register overrides any bit settings in the
corresponding TRIS register.

  BCF STATUS, RP0    ;Select Bank2
  BSF STATUS, RP1    ;
  BCF LCDSE, SE27   ;Make all PORTG
  BCF LCDSE, SE20   ;and PORTE<7>
                       ;digital inputs

RD Port

Schmitt
Trigger
Input
Buffer

EN

Q D

EN

Digital Input/

LCDSE<n>

LCD 

LCD Segment 

LCD Output pin

LCD 

LCD Common 

Data Bus

RD TRIS

VDD

Segment Data

Output Enable

Common Data

Output Enable

Name Bit# Buffer Type Function

RG0/SEG20 bit0 ST Digital input or Segment Driver20.

RG1/SEG21 bit1 ST Digital input or Segment Driver21.

RG2/SEG22 bit2 ST Digital input or Segment Driver22.

RG3/SEG23 bit3 ST Digital input or Segment Driver23.

RG4/SEG24 bit4 ST Digital input or Segment Driver24.

RG5/SEG25 bit5 ST Digital input or Segment Driver25.

RG6/SEG26 bit6 ST Digital input or Segment Driver26.

RG7/SEG28 bit7 ST Digital input or Segment Driver28 (not available on 64-pin devices).

Legend:  ST = Schmitt Trigger input

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on 
Power-on 

Reset

Value on all 
other 

RESETS

108h PORTG RG7 RG6 RG5 RG4 RG3 RG2 RG1 RG0 0000 0000 0000 0000

188h TRISG PORTG Data Direction Control Register 1111 1111 1111 1111

10Dh LCDSE SE29 SE27 SE20 SE16 SE12 SE9 SE5 SE0 1111 1111 1111 1111

Legend: Shaded cells are not used by PORTG.
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PIC16C925/926
FIGURE 9-19: OPERATION OF THE I2C MODULE IN IDLE_MODE, RCV_MODE OR XMIT_MODE

IDLE_MODE (7-bit):
if (Addr_match) { Set interrupt;

if (R/W = 1) { Send ACK = 0;
 set XMIT_MODE;
}

else if (R/W = 0) set RCV_MODE;
}

RCV_MODE:
if ((SSPBUF = Full) OR (SSPOV = 1))

{ Set SSPOV;
Do not acknowledge;

}
else {  transfer SSPSR  SSPBUF;

send ACK = 0;
}

Receive 8-bits in SSPSR;
Set interrupt;
XMIT_MODE:
While ((SSPBUF = Empty) AND (CKP=0)) Hold SCL Low;
Send byte;
Set interrupt;
if ( ACK Received = 1) { End of transmission;

Go back to IDLE_MODE;
}

else if ( ACK Received = 0)   Go back to XMIT_MODE;
IDLE_MODE (10-Bit):
If (High_byte_addr_match AND (R/W = 0))

{ PRIOR_ADDR_MATCH = FALSE;
Set interrupt;
if ((SSPBUF = Full) OR ((SSPOV = 1))

{  Set SSPOV;
Do not acknowledge;

}
else { Set UA = 1;

Send ACK = 0;
While (SSPADD not updated) Hold SCL low;
Clear UA = 0;
Receive Low_addr_byte;
Set interrupt;
Set UA = 1;
If (Low_byte_addr_match)

{ PRIOR_ADDR_MATCH = TRUE;
Send ACK = 0;
while (SSPADD not updated) Hold SCL low;
Clear UA = 0;
Set RCV_MODE;

}
}

}
else if (High_byte_addr_match AND (R/W = 1))

{ if (PRIOR_ADDR_MATCH)
{ send ACK = 0;

set XMIT_MODE;
}

else PRIOR_ADDR_MATCH = FALSE;
}
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NOTES:
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PIC16C925/926
10.1 A/D Acquisition Requirements    

For the A/D converter to meet its specified accuracy,
the charge holding capacitor (CHOLD) must be allowed
to fully charge to the input channel voltage level. The
analog input model is shown in Figure 10-2. The
source impedance (RS) and the internal sampling
switch (RSS) impedance directly affect the time
required to charge the capacitor CHOLD. The sampling
switch (RSS) impedance varies over the device voltage
(VDD), see Figure 10-2. The maximum recom-
mended impedance for analog sources is 10 k. As

the impedance is decreased, the acquisition time may
be decreased. After the analog input channel is
selected (changed), this acquisition must be done
before the conversion can be started.

To calculate the minimum acquisition time,
Equation 10-1 may be used. This equation assumes
that 1/2 LSb error is used (1024 steps for the A/D). The
1/2 LSb error is the maximum error allowed for the A/D
to meet its specified resolution.

To calculate the minimum acquisition time, TACQ, see
the PIC® Mid-Range Reference Manual (DS33023).

EQUATION 10-1: ACQUISITION TIME EXAMPLE    

       

FIGURE 10-2: ANALOG INPUT MODEL         

10.2 Selecting the A/D Conversion 
Clock   

The A/D conversion time per bit is defined as TAD. The

A/D conversion requires a minimum 12TAD per 10-bit
conversion. The source of the A/D conversion clock is
software selected. The four possible options for TAD

are: 

TACQ

TC

TACQ

=

=
=
=
=
=
=
=

Amplifier Settling Time +
Hold Capacitor Charging Time +
Temperature Coefficient
TAMP + TC + TCOFF

2S + TC + [(Temperature -25°C)(0.05S/°C)] 
CHOLD (RIC + RSS + RS) In(1/2047)
- 120pF (1k + 7k + 10k) In(0.0004885)
16.47S
2S + 16.47S + [(50°C -25C)(0.05S/C)
19.72S

Note 1: The reference voltage (VREF) has no effect on the equation, since it cancels itself out.

2: The charge holding capacitor (CHOLD) is not discharged after each conversion.

3: The maximum recommended impedance for analog sources is 10 k. This is required to meet the pin leak-
age specification.

4: After a conversion has completed, a 2.0TAD delay must complete before acquisition can begin again. 
During this time, the holding capacitor is not connected to the selected A/D input channel.

CPINVA

RS ANx

5 pF

VDD

VT = 0.6V

VT = 0.6V I LEAKAGE

RIC  1k

Sampling
Switch

SS RSS

CHOLD
= DAC Capacitance

VSS

6V

Sampling Switch

5V
4V
3V
2V

5 6 7 8 9 10 11

(k)

VDD

= 120 pF± 500 nA

Legend CPIN

VT
I LEAKAGE

RIC

SS
CHOLD

= input capacitance
= threshold voltage
= leakage current at the pin due to

= interconnect resistance
= sampling switch
= sample/hold capacitance (from DAC)

various junctions
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PIC16C925/926
FIGURE 10-4: A/D RESULT JUSTIFICATION      

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.  

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         

10-Bit Result

ADRESH ADRESL

0000 00

ADFM = 0

02 1 0 77

10-bit Result

ADRESH ADRESL

10-bit Result

0000 00

7 0 7 6 5 0

ADFM = 1

Right Justified Left Justified

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.

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POR,
BOR

MCLR,
WDT

0Bh INTCON GIE PEIE TMR0IE INTE RBIE TMR0IF INTF RBIF 0000 000x 0000 000u

0Ch PIR1 LCDIF ADIF (1) (1) SSPIF CCP1IF TMR2IF TMR1IF r0rr 0000 r0rr 0000

8Ch PIE1 LCDIE ADIE (1) (1) SSPIE CCP1IE TMR2IE TMR1IE r0rr 0000 r0rr 0000

1Eh ADRESH A/D Result Register High Byte xxxx xxxx uuuu uuuu

9Eh ADRESL A/D Result Register Low Byte xxxx xxxx uuuu uuuu

1Fh ADCON0 ADCS1 ADCS0 CHS2 CHS1 CHS0 GO/DONE — ADON 0000 00-0 0000 00-0

9Fh ADCON1 ADFM — — — PCFG3 PCFG2 PCFG1 PCFG0 --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.
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12.3 RESET

The PIC16C9XX differentiates between various kinds
of RESET: 

• Power-on Reset (POR) 

• MCLR Reset during normal operation

• MCLR Reset during SLEEP 

• WDT Reset (normal operation)

• Brown-out Reset (BOR)

Some registers are not affected in any RESET condi-
tion; their status is unknown on POR and unchanged in
any other RESET. Most other registers are reset to a
“RESET state” on Power-on Reset (POR), on the
MCLR and WDT Reset, and on MCLR Reset during

SLEEP. They are not affected by a WDT Wake-up,
which is viewed as the resumption of normal operation.
The TO and PD bits are set or cleared differently in dif-
ferent RESET situations, as indicated in Table 12-4.
These bits are used in software to determine the nature
of the RESET. See Table 12-6 for a full description of
RESET states of all registers.

A simplified block diagram of the On-Chip Reset Circuit
is shown in Figure 12-6.

The devices all have a MCLR noise filter in the MCLR
Reset path. The filter will detect and ignore small
pulses.

It should be noted that a WDT Reset does not drive
MCLR pin low.

FIGURE 12-6: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT

S

R Q

External
Reset

MCLR

VDD

OSC1

WDT
Module

VDD Rise
Detect

OST/PWRT

On-chip 
RC OSC 

WDT
Time-out

Power-on 

OST

10-bit Ripple Counter

PWRT

Chip_Reset

10-bit Ripple Counter

Reset

Enable OST(2)

Enable PWRT(2)

SLEEP

Note 1: This is a separate oscillator from the RC oscillator of the CLKIN pin.

2: See Table 12-3 for various time-out situations.

Brown-out
Reset

BOREN

(1)

Reset
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PR2 1111 1111 1111 1111 1111 1111

SSPADD 0000 0000 0000 0000 uuuu uuuu

SSPSTAT 0000 0000 0000 0000 uuuu uuuu

ADCON1 ---- -000 ---- -000 ---- -uuu

PORTF 0000 0000 0000 0000 uuuu uuuu

PORTG 0000 0000 0000 0000 uuuu uuuu

LCDSE 1111 1111 1111 1111 uuuu uuuu

LCDPS ---- 0000 ---- 0000 ---- uuuu

LCDCON 00-0 0000 00-0 0000 uu-u uuuu

LCDD00
to

LCDD15
xxxx xxxx uuuu uuuu uuuu uuuu

TRISF 1111 1111 1111 1111 uuuu uuuu

TRISG 1111 1111 1111 1111 uuuu uuuu

TABLE 12-6: INITIALIZATION CONDITIONS FOR ALL REGISTERS  (CONTINUED)

Register Power-on Reset
MCLR Resets

WDT Reset

Wake-up via
WDT or 

Interrupt

Legend: u = unchanged, x = unknown, - = unimplemented bit, read as '0', q = value depends on condition
Note 1: One or more bits in INTCON and/or PIR1 will be affected (to cause wake-up).

2: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector 
(0004h).

3: See Table 12-5 for RESET value for specific condition.
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INCFSZ Increment f, Skip if 0

Syntax: [ label ]    INCFSZ   f [,d]

Operands: 0  f  127
d  [0,1]

Operation: (f) + 1  (destination),
 skip if result = 0

Status Affected: None

Encoding: 00 1111 dfff ffff

Description: The contents of register 'f' are incre-
mented. If 'd' is 0, the result is placed 
in the W register. If 'd' is 1, the result is 
placed back in register 'f'.
If the result is 1, the next instruction is 
executed. If the result is 0, a NOP is 
executed instead, making it a 2TCY 
instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode
Read 

register 'f'
Process 

data
Write to 

destination

If Skip: (2nd Cycle)

Q1 Q2 Q3 Q4

 No 
 Operation

No 
 Operation

No 
 Operation

No 
 Operation

Example HERE     INCFSZ CNT,   1
         GOTO   LOOP
CONTINUE •
•
•

Before Instruction:
PC = address HERE

After Instruction:
CNT = CNT + 1
if CNT = 0,
PC = address CONTINUE
if CNT  0,
PC = address HERE +1

IORLW Inclusive OR Literal with W

Syntax: [ label ]    IORLW   k

Operands: 0  k  255

Operation: (W) .OR. k  (W)

Status Affected: Z

Encoding: 11 1000 kkkk kkkk

Description: The contents of the W register is 
OR’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 

literal 'k'
Process 

data
Write to 

W

Example IORLW 0x35

Before Instruction:
W = 0x9A

After Instruction:
W = 0xBF
Z = 0
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RRF Rotate Right f through Carry

Syntax: [ label ]    RRF   f [,d]

Operands: 0  f  127
d  [0,1]

Operation: See description below

Status Affected: C

Encoding: 00 1100 dfff ffff

Description: The contents of register 'f' are rotated 
one bit to the right through the Carry 
Flag. If 'd' is 0, the result is placed in 
the W register. If 'd' is 1, the result is 
placed back in register 'f'.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode
Read 

register 
'f'

Process 
data

Write to 
destination

Example RRF REG1,0

Before Instruction:
REG1 = 1110 0110
C = 0

After Instruction:
REG1 = 1110 0110
W = 0111 0011
C = 0

Register fC

SLEEP

Syntax: [ label ] SLEEP

Operands: None

Operation: 00h  WDT,
0  WDT prescaler,
1  TO,
0  PD

Status Affected: TO, PD

Encoding: 00 0000 0110 0011

Description: The power-down status bit, PD is 
cleared. Time-out status bit, TO is 
set. Watchdog Timer and its 
prescaler are cleared.
The processor is put into SLEEP 
mode with the oscillator stopped. 
See Section 12.8 for more details.

Words: 1

Cycles: 1

Q Cycle Activity: Q1 Q2 Q3 Q4

Decode
No 

 Operation
No 

 Operation
Go to 
Sleep

Example: SLEEP
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15.2 DC Characteristics: PIC16C925/926 (Commercial, Industrial)
PIC16LC925/926 (Commercial, Industrial)   

DC CHARACTERISTICS

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

   0°C  TA  +70°C for commercial
Operating voltage VDD range as described in DC spec

Param
No.

Sym Characteristic Min Typ† Max Units Conditions

Input Low Voltage
VIL I/O ports

D030 with TTL buffer VSS — 0.15VDD V For entire VDD range
Vss — 0.8V V 4.5V  VDD 5.5V

D031 with Schmitt Trigger buffer VSS — 0.2VDD V
D032 MCLR, OSC1 (in RC mode) VSS — 0.2VDD V
D033 OSC1 (in XT, HS and LP) VSS — 0.3VDD V (Note 1)

Input High Voltage
VIH I/O ports —

D040 with TTL buffer 2.0 — VDD V 4.5V  VDD 5.5V
D040A 0.25VDD 

+ 0.8V
— VDD V For entire VDD range

D041 with Schmitt Trigger buffer 0.8VDD — VDD V
D042 MCLR 0.8VDD — VDD V
D042A OSC1 (XT, HS and LP) 0.7VDD — VDD V (Note 1)
D043 OSC1 (in RC mode) 0.9VDD — VDD V

D070 IPURB PORTB Weak Pull-up Current 50 250 400 A VDD = 5V, VPIN = VSS

Input Leakage Current 
(Notes 2, 3)

D060 IIL I/O ports — — 1.0 A Vss VPIN VDD, Pin at hi-Z
D061 MCLR, RA4/T0CKI — — 5 A Vss VPIN VDD

D063 OSC1 — — 5 A Vss VPIN VDD, XT, HS and LP 
osc configuration

Output Low Voltage
D080 VOL I/O ports — — 0.6 V IOL = 4.0 mA, VDD = 4.5V
D083 OSC2/CLKOUT (RC osc mode) — — 0.6 V IOL = 1.6 mA, VDD = 4.5V

D090 VOH

Output High Voltage
I/O ports (Note 3) VDD - 0.7 — — V IOH = -3.0 mA, VDD = 4.5V

D092 OSC2/CLKOUT (RC osc mode) VDD - 0.7 — — V IOH = -1.3 mA, VDD = 4.5V

Capacitive Loading Specs on 
Output Pins

D100 COSC2 OSC2 pin — — 15 pF In XT, HS and LP modes when 
external clock is used to drive 
OSC1.

D101
D102

CIO

CB

All I/O pins and OSC2 (in RC) 
SCL, SDA in I2C mode

—
—

—
—

50
400

pF
pF

D150 VDD Open Drain High Voltage — — 8.5 V RA4 pin
† Data in “Typ” column is at 5 V, 25C unless otherwise stated. These parameters are for design guidance only 

and are not tested.
Note 1: In RC oscillator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the 

PIC16C925/926 be driven with external clock in RC mode.
2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level.  The specified 

levels represent normal operating conditions.  Higher leakage current may be measured at different input 
voltages.

3: Negative current is defined as current sourced by the pin.
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15.4 Timing Diagrams and Specifications

FIGURE 15-5: EXTERNAL CLOCK TIMING

OSC1

CLKOUT

Q4 Q1 Q2 Q3 Q4 Q1

1

2

3 3 4 4

TABLE 15-3: EXTERNAL CLOCK TIMING REQUIREMENTS 

Parameter 
No.

Sym Characteristic Min Typ† Max Units Conditions

FOSC External CLKIN Frequency 
(Note 1)

DC — 4 MHz XT and RC osc mode

DC — 20 MHz HS osc mode 

DC — 200 kHz LP osc mode 

Oscillator Frequency 
(Note 1)

DC — 4 MHz RC osc mode 

0.1 — 4 MHz XT osc mode 

4 — 20 MHz HS osc mode 

5 — 200 kHz LP osc mode

1 TOSC External CLKIN Period
(Note 1)

250 — — ns XT and RC osc mode

125 — — ns HS osc mode 

5 — — s LP osc mode 

Oscillator Period
(Note 1)

250 — — ns RC osc mode 

250 — 10,000 ns XT osc mode 

125 — 250 ns HS osc mode 

5 — — s LP osc mode

2 TCY Instruction Cycle Time (Note 1) 500 — DC ns TCY = 4/FOSC                             

3 TosL,
TosH

External Clock in (OSC1) High or 
Low Time

50 — — ns XT oscillator

2.5 — — s LP oscillator

10 — — ns HS oscillator

4 TosR,
TosF

External Clock in (OSC1) Rise or 
Fall Time

— — 25 ns XT oscillator

— — 50 ns LP oscillator

— — 15 ns HS oscillator

† Data in “Typ” column is at 5 V, 25°C unless otherwise stated. These parameters are for design guidance 
only and are not tested.

Note 1: Instruction cycle period (TCY) equals four times the input oscillator time-base period. All specified values are 
based on characterization data for that particular oscillator type under standard operating conditions with 
the device executing code. Exceeding these specified limits may result in an unstable oscillator operation 
and/or higher than expected current consumption. All devices are tested to operate at “min.” values with an 
external clock applied to the OSC1/CLKIN pin.
When an external clock input is used, the “Max.” cycle time limit is “DC” (no clock) for all devices.
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NOTES:
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APPENDIX A: REVISION HISTORY APPENDIX B: DEVICE 
DIFFERENCES

The differences between the devices listed in this data
sheet are listed in Table B-1.

Note: On 64-pin TQFP, pins RG7 and RE7 are not
available.

Version Date Description

A February 2001 This is a new data sheet. 
However, these devices 
are similar to those 
described in the 
PIC16C923/924 data 
sheet (DS30444).

B January 2013 Added a note to each 
package outline 
drawing.

TABLE B-1: DEVICE DIFFERENCES

Feature PIC16C925 PIC16C926

EPROM Program 
Memory (words)

4K 8K

Data Memory 
(bytes)

176 336
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GO/DONE bit ............................................................. 76
Internal Sampling Switch (Rss) Impedence ............... 78
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Time Delays ............................................................... 78
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Analog-to-Digital Converter. See A/D
Appendic C
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Appendix A
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Appendix B
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Application Notes

AN552 ........................................................................ 31
AN556 ........................................................................ 25
AN578 ........................................................................ 59
AN594 ........................................................................ 53
AN607 ...................................................................... 102

Assembler
MPASM Assembler .................................................. 133

Associated Registers ......................................................... 81

B
BF bit .................................................................................. 70
Block Diagrams

A/D Converter ............................................................ 77
Analog Input Model .................................................... 78
Capture Mode ............................................................ 54
Compare Mode .......................................................... 55
External Parallel Cystal Oscillator ............................ 100
External Series Crystal Oscillator ............................ 100
Interrupt Logic .......................................................... 107
LCD Charge Pump ..................................................... 95
LCD Module ............................................................... 84
LCD Resistor Ladder ................................................. 95
On-Chip Reset Circuit .............................................. 101
PIC16C925/926 Architecture ....................................... 6
PORTA

RA3:RA0 and RA5 Port Pins ............................. 29
RA4/T0CKI Pin .................................................. 29

PORTB
RB3:RB0 Port Pins ............................................ 31
RB7:RB4 Port Pins ............................................ 31

PORTC ...................................................................... 33
PORTD

Pins <4:0> ......................................................... 34
Pins <7:5> ......................................................... 34

PORTE ...................................................................... 36
PORTF ...................................................................... 37
PORTG ...................................................................... 38
PWM Mode ................................................................ 56
RC Oscillator ........................................................... 100
SSP

I2C Mode ........................................................... 69
SPI Mode ........................................................... 61

Timer0 ....................................................................... 41
Timer0/WDT Prescaler .............................................. 44
Timer1 ....................................................................... 48
Timer2 ....................................................................... 51
Watchdog Timer ...................................................... 110

BOR. See Brown-out Reset.
Brown-out Reset (BOR) ..................................... 97, 102, 103

BOR Status (BOR Bit) ............................................... 24

C
C (Carry) bit ....................................................................... 19
Capture Mode (CCP)

Associated Registers ................................................. 58
Block Diagram ........................................................... 54
Changing Between Prescalers .................................. 54
Pin Configuration ....................................................... 54
Prescaler ................................................................... 54
Software Interrupt ...................................................... 54

Capture/Compare/PWM (CCP)
CCP1CON Register ................................................... 53
CCPR1 Register ........................................................ 53
CCPR1H Register ..................................................... 53
CCPR1L Register ...................................................... 53
Register Initialization States .................................... 104
Timer Resources ....................................................... 53

CCP. See Capture/Compare/PWM (CCP).
Charge Pump (LCD) .......................................................... 95
CKP (Clock Polarity Select) bit .......................................... 60
Clocking Scheme ................................................................. 9
Code Examples

Call of a Subroutine in Page 1 from Page 0 .............. 25
Changing Between Capture Prescalers .................... 54
Changing Prescaler (Timer0 to WDT) ....................... 45
Changing Prescaler (WDT to Timer0) ....................... 45
I/O Programming ....................................................... 39
I2C Module Operation ................................................ 73
Indirect Addressing .................................................... 26
Initializing PORTA ..................................................... 29
Initializing PORTB ..................................................... 31
Initializing PORTC ..................................................... 33
Initializing PORTD ..................................................... 34
Initializing PORTE ..................................................... 36
Initializing PORTF ...................................................... 37
Initializing PORTG ..................................................... 38
Loading the SSPBUF Register .................................. 61
Program Read ........................................................... 28
Reading a 16-bit Free-running Timer ........................ 49
Saving STATUS, W and PCLATH Registers 

in RAM ............................................................. 109
Segment Enable

One-Third-Duty with 13 Segments .................... 94
Static MUX with 32 Segments ........................... 94
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Code Protection ......................................................... 97, 112
Compare Mode (CCP)

Associated Registers ................................................. 58
Block Diagram ............................................................ 55
Pin Configuration ....................................................... 55
Software Interrupt Mode ............................................ 55
Special Event Trigger ................................................. 55
Timer1 Mode .............................................................. 55

Computed GOTO ............................................................... 25
Configuration Bits ............................................................... 97
Configuration Word ............................................................ 98

D
DC and AC Characteristics Graphs and Tables ............... 159
DC bit ................................................................................. 19
Development Support ...................................................... 133
Device DC Characteristics ....................................... 141–145

LC Devices ............................................................... 144
Direct Addressing ............................................................... 26

E
Errata ................................................................................... 4

F
FSR Register ...................................................................... 26

Initialization States ................................................... 104

G
GIE bit .............................................................................. 107

I
I/O Programming Considerations ....................................... 39

Read-Modify-Write Example ...................................... 39
I2C

Addressing I2C Devices ............................................. 66
Arbitration ................................................................... 68
BF ........................................................................ 70, 71
CKP ............................................................................ 71
Clock Synchronization ............................................... 68
Combined Format ...................................................... 67
Initiating and Terminating Data Transfer .................... 65
Master-Receiver Sequence ....................................... 67
Master-Transmitter Sequence ................................... 67
Multi-Master ............................................................... 68
Overview .................................................................... 65
START ....................................................................... 65
STOP ................................................................... 65, 66
Transfer Acknowledge ............................................... 66

ICEPIC In-Circuit Emulator .............................................. 134
IDLE_MODE ...................................................................... 73
In-Circuit Serial Programming .................................... 97, 112
INDF Register .................................................................... 26

Initialization States ................................................... 104
Indirect Addressing ............................................................ 26
Instruction Cycle ................................................................... 9
Instruction Flow/Pipelining ................................................... 9
Instruction Format ............................................................ 113
Instruction Set

ADDLW .................................................................... 115
ADDWF .................................................................... 115
ANDLW .................................................................... 116
ANDWF .................................................................... 116
BCF .......................................................................... 117

BSF .......................................................................... 117
BTFSC ..................................................................... 117
BTFSS ..................................................................... 118
CALL ........................................................................ 118
CLRF ....................................................................... 119
CLRW ...................................................................... 119
CLRWDT ................................................................. 120
COMF ...................................................................... 120
DECF ....................................................................... 121
DECFSZ .................................................................. 121
GOTO ...................................................................... 122
INCF ........................................................................ 122
INCFSZ .................................................................... 123
IORLW ..................................................................... 123
IORWF ..................................................................... 124
MOVF ...................................................................... 124
MOVLW ................................................................... 124
MOVWF ................................................................... 125
NOP ......................................................................... 125
OPTION ................................................................... 125
RETFIE .................................................................... 126
RETLW .................................................................... 126
RETURN .................................................................. 127
RLF .......................................................................... 127
RRF ......................................................................... 128
SLEEP ..................................................................... 128
SUBLW .................................................................... 129
SUBWF .................................................................... 129
SWAPF .................................................................... 130
TRIS ........................................................................ 130
XORLW ................................................................... 131
XORWF ................................................................... 131

Instruction Set Summary ......................................... 113–131
INT Interrupt ..................................................................... 108
INTCON Register ....................................................... 21, 107

Initialization States ................................................... 104
Inter-Integrated Circuit (I2C).  See I2C. 
Internal Sampling Switch (Rss) Impedence ....................... 78
Interrupt Flag ................................................................... 107
Interrupts .................................................................... 97, 107

RB7:RB4 Port Change ............................................... 31
IRP bit ................................................................................ 19

K
KEELOQ Evaluation and Programming Tools ................... 136

L
LCD Module

Associated Registers ................................................. 96
Block Diagram ........................................................... 84
Charge Pump ............................................................ 95

Block Diagram ................................................... 95
Electrical Specifications ........................................... 145
External R-Ladder ...................................................... 95

Block Diagram ................................................... 95
Generic LCDD Register ............................................. 92
LCDCON Register ..................................................... 83
LCDPS Register ........................................................ 84
LCDSE Register ........................................................ 94
Register Initialization States .................................... 105
Voltage Generation .................................................... 95

Loading PC Register (Diagram) ......................................... 25
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