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. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
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the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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PIC16F526

4.5 OSCCAL Register

The Oscillator Calibration (OSCCAL) register is used
to calibrate the 8 MHz internal oscillator macro. It
contains 7 bits of calibration that uses a two’s
complement scheme for controlling the oscillator speed.
See Register 4-3 for details.

REGISTER 4-3: OSCCAL: OSCILLATOR CALIBRATION REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 U-0
CAL6 CAL5 CAL4 CAL3 CAL2 CAL1 CALO —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-1 CAL<6:0>: Oscillator Calibration bits

0111111 = Maximum frequency

0000001
0000000 = Center frequency
1111111

1000000 = Minimum frequency
bit 0 Unimplemented: Read as ‘0’

DS41326E-page 20 © 2010 Microchip Technology Inc.
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4.6 Program Counter

As a program instruction is executed, the Program
Counter (PC) will contain the address of the next
program instruction to be executed. The PC value is
increased by one every instruction cycle, unless an
instruction changes the PC.

For a GOTO instruction, bits 8:0 of the PC are provided
by the GOTO instruction word. The Program Counter
(PCL) is mapped to PC<7:0>. Bit 5 of the STATUS
register provides page information to bit 9 of the PC
(Figure 4-3).

For a CALL instruction, or any instruction where the
PCL is the destination, bits 7:0 of the PC again are
provided by the instruction word. However, PC<8>
does not come from the instruction word, but is always
cleared (Figure 4-3).

Instructions where the PCL is the destination, or modify
PCL instructions, include MOVWF PCL, ADDWF PCL
and BSF PCL, 5.

Note: Because bit 8 of the PC is cleared in the
CALL instruction or any modify PCL
instruction, all subroutine calls or com-
puted jumps are limited to the first 256
locations of any program memory page
(512 words long).

FIGURE 4-3: LOADING OF PC

BRANCH INSTRUCTIONS

GOTO Instruction
109 87 0

PC [ [ [ 1 PCL |
A

[ Instruction Word |
PAO

Status

CALL or Modify PCL Instruction

10 9 8 7 0

PC [ [ [ | PCL |
i

| Instruction Word |
Reset to ‘0’
PAO

Status

4.6.1 EFFECTS OF RESET

The PC is set upon a Reset, which means that the PC
addresses the last location in the last page (i.e., the
oscillator calibration instruction). After executing
MovLw XX, the PC will roll over to location 00h and
begin executing user code.

The STATUS register page preselect bits are cleared
upon a Reset, which means that page 0 is pre-selected.

Therefore, upon a Reset, a GOTO instruction will
automatically cause the program to jump to page 0 until
the value of the page bits is altered.

4.7 Stack

The PIC16F526 device has a 2-deep, 12-bit wide
hardware PUSH/POP stack.

A CALL instruction will PUSH the current value of Stack 1
into Stack 2 and then PUSH the current PC value, incre-
mented by one, into Stack Level 1. If more than two
sequential CALLs are executed, only the most recent two
return addresses are stored.

A RETLW instruction will POP the contents of Stack
Level 1 into the PC and then copy Stack Level 2
contents into Stack Level 1. If more than two sequential
RETLWS are executed, the stack will be filled with the
address previously stored in Stack Level 2. Note that
the W register will be loaded with the literal value
specified in the instruction. This is particularly useful for
the implementation of data look-up tables within the
program memory.

Note 1: There are no Status bits to indicate Stack
Overflows or Stack Underflow conditions.

2: There are no instruction mnemonics
called PUSH or POP. These are actions
that occur from the execution of the CALL

and RETLW instructions.

© 2010 Microchip Technology Inc.
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FIGURE 6-4: BLOCK DIAGRAM OF RB4
(with Weak Pull-up and
Wake-up on Change)
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»
Oscillator
OSC1 ™ Circuit [
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Note 1: I/O pins have protection diodes to VDD and Vss.

2: Input mode is disabled when pin is used for
oscillator.

3: Pinis not used for oscillator.

FIGURE 6-5: BLOCK DIAGRAM OF RB5
Data
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Note 1: 1/O pins have protection diodes to VDD and
Vss.
2: Input mode is disabled when pin is used for
oscillator.
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FIGURE 6-10: BLOCK DIAGRAM OF RC5
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8.3

The device differentiates between various kinds of
Reset:

* Power-on Reset (POR)

+ MCLR Reset during normal operation

« MCLR Reset during Sleep

« WDT Time-out Reset during normal operation

« WDT Time-out Reset during Sleep

* Wake-up from Sleep on pin change

Reset

Some registers are not reset in any way, they are
unknown on POR and unchanged in any other Reset.
Most other registers are reset to “Reset state” on
Power-on Reset (POR), MCLR, WDT or Wake-up on
pin change Reset during normal operation. They are
not affected by a WDT Reset during Sleep or MCLR
Reset during Sleep, since these Resets are viewed as
resumption of normal operation. The exceptions to this
are TO, PD and RBWUF bits. They are set or cleared
differently in different Reset situations. These bits are
used in software to determine the nature of Reset. See
Table 8-3 for a full description of Reset states of all
registers.

TABLE 8-3: RESET CONDITIONS FOR REGISTERS

Register Address Power-on Reset M&;igﬁ;e&x?: ggﬁ::em’
W — aqqq qqq0‘ aqaq qaqo ‘M
INDF 00h XXXKX XXXX uuuu uuuu
TMRO 0lh XXXX XXXX uuuu uuuu
PCL 02h 1111 1111 1111 1111
STATUS 03h 0001 1xxx qq0q quuu®
FSR 04h 100x xxxX luuu uuuu
OSCCAL 05h 1111 111- uuuu uuu-
PORTB 06h ——XX XXXX --uu uuuu
PORTC 07h ——XX XXXX --uu uuuu
CMICONO 08h glll 1111 quuu uuuu
ADCONO 0%h 1111 1100 1111 1100
ADRES 0Ah XXXX XXXX uuuu uuuu
CM2CONO 0Bh glll 1111 quuu uuuu
VRCON 0Ch 001-1111 uuu-uuuu
OPTION - 1111 1111 1111 1111
TRISB — --11 1111 --11 1111
TRISC - --11 1111 --11 1111
EECON 21h/61h ---0 x000 ---0 g000
EEDATA 25h/65h XXXX XXXX uuuu uuuu
EEADR 26h/66h ——XX XXXX --uu uuuu
Legend: u =unchanged, x = unknown, — = unimplemented bit, read as ‘0’, g = value depends on condition.
Note 1: Bits <7:1> of W register contain oscillator calibration values due to MOVLW XX instruction at top of

memory.

See Table 8-4 for Reset value for specific conditions.
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8.5 Device Reset Timer (DRT)

On the PIC16F526 device, the DRT runs any time the
device is powered up. DRT runs from Reset and varies
based on oscillator selection and Reset type (see
Table 8-5).

The DRT operates on an internal RC oscillator. The
processor is kept in Reset as long as the DRT is active.
The DRT delay allows VDD to rise above VDD min. and
for the oscillator to stabilize.

Oscillator circuits based on crystals or ceramic resona-
tors require a certain time after power-up to establish a
stable oscillation. The on-chip DRT keeps the device in
a Reset condition after MCLR has reached a logic high
(ViH MCLR) level. Programming RB3/MCLR/VPP as
MCLR and using an external RC network connected to
the MCLR input is not required in most cases. This
allows savings in cost-sensitive and/or space restricted
applications, as well as allowing the use of the RB3/
MCLR/VPP pin as a general purpose input.

The Device Reset Time delays will vary from chip-to-
chip due to VDD, temperature and process variation.
See AC parameters for details.

The DRT will also be triggered upon a Watchdog Timer
time-out from Sleep. This is particularly important for
applications using the WDT to wake from Sleep mode
automatically.

Reset sources are POR, MCLR, WDT time-out and
wake-up on pin or comparator change. See
Section 8.9.2 “Wake-up from Sleep”, Notes 1, 2 and
3.

8.6 Watchdog Timer (WDT)

The Watchdog Timer (WDT) is a free running on-chip
RC oscillator, which does not require any external
components. This RC oscillator is separate from the
external RC oscillator of the RB5/0SC1/CLKIN pin and
the internal 4/8 MHz oscillator. This means that the
WDT will run even if the main processor clock has been
stopped, for example, by execution of a SLEEP
instruction. During normal operation or Sleep, a WDT
Reset or wake-up Reset, generates a device Reset.

The TO bit of the STATUS register will be cleared upon
a Watchdog Timer Reset.

The WDT can be permanently disabled by
programming the configuration WDTE as a ‘0’ (see
Section 8.1 “Configuration Bits”). Refer to the
PIC16F526 Programming Specifications to determine
how to access the Configuration Word.

TABLE 8-5: TYPICAL DRT PERIODS
Oscillator Subsequent
Configuration POR Reset Resets
HS, XT, LP 18 ms 18 ms
EC 1.125 ms 10 ps
INTOSC, EXTRC 1.125 ms 10 us

8.6.1 WDT PERIOD

The WDT has a nominal time-out period of 18 ms, (with
no prescaler). If a longer time-out period is desired, a
prescaler with a division ratio of up to 1:128 can be
assigned to the WDT (under software control) by
writing to the OPTION register. Thus, a time-out period
of a nominal 2.3 seconds can be realized. These
periods vary with temperature, VDD and part-to-part
process variations (see DC specs).

Under worst-case conditions (VDD = Min., Temperature
= Max., max. WDT prescaler), it may take several
seconds before a WDT time-out occurs.

8.6.2 WDT PROGRAMMING
CONSIDERATIONS

The CLRWDT instruction clears the WDT and the
postscaler, if assigned to the WDT, and prevents it from
timing out and generating a device Reset.

The SLEEP instruction resets the WDT and the
postscaler, if assigned to the WDT. This gives the
maximum Sleep time before a WDT wake-up Reset.

© 2010 Microchip Technology Inc.
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REGISTER 9-2: ADRES: A/D CONVERSION RESULTS REGISTER
R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X
ADRES7 ADRES6 ADRES5 ADRES4 ADRES3 ADRES2 ADRES1 ADRESO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

EXAMPLE 9-1: PERFORMING AN
ANALOG-TO-DIGITAL

CONVERSION

;Sample code operates out of BANKO

MOVLW OxF1

MOVWE ADCONO

BSF ADCONO, 1 ;start conversion
loop0 BTFSC ADCONO, 1;wait for ‘DONE’

GOTO loop0

MOVF ADRES, W ;read result

MOVWE resultO ;save result

;configure A/D

BSF ADCONO, 2 ;setup for read of
;channel 1
BSF ADCONO, 1 ;start conversion
loopl BTFSC ADCONO, 1;wait for ‘DONE’
GOTO loopl
MOVF ADRES, W ;read result
MOVWE resultl ;save result

BSF ADCONO, 3 ;setup for read of

BCF ADCONO, 2 ;channel 2

BSF ADCONO, 1 ;start conversion
loop2 BTFSC ADCONO, 1;wait for ‘DONE’

GOTO loop2

MOVF ADRES, W ;read result

MOVWF result2 ;save result

EXAMPLE 9-2: CHANNEL SELECTION
CHANGE DURING
CONVERSION
MOVLW OxF1 ;jconfigure A/D

loop0

loopl

loop2

MOVWE ADCONO

BSF ADCONO, 1 ;start conversion

BSF ADCONO, 2 ;setup for read of
;channel 1

BTFSC ADCONO, 1;wait for ‘DONE’

GOTO loopO0

MOVF ADRES, W ;read result

MOVWF result(O ;save result

BSF ADCONO, 1 ;start conversion
BSF ADCONO, 3 ;setup for read of
BCF ADCONO, 2 ;channel 2

BTFSC ADCONO, 1l;wait for ‘DONE’
GOTO loopl

MOVF ADRES, W ;read result

MOVWE resultl ;save result

BSF ADCONO, 1 ;start conversion
BTFSC ADCONO, 1;wait for ‘DONE’
GOTO loop2

MOVF ADRES, W ;read result

MOVWE result2 ;save result

CLRF ADCONO ;optional: returns
;pins to Digital mode and turns off
;the ADC module

DS41326E-page 62
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FIGURE 10-3: ANALOG INPUT MODE
VDD
! Rs <10K | VT=06V RIC
: —X - - AMA
X . AN I -
' ' ILEAKAGE
: @ : %F;,'E T Vr=0.6V +500 nA
 EEEREEEETEY Vss
Legend: CPIN = Input Capacitance

VT Threshold Voltage
ILEAKAGE = Leakage Current at the Pin

Ric = Interconnect Resistance
Rs = Source Impedance
VA = Analog Voltage

TABLE 10-1: REGISTERS ASSOCIATED WITH COMPARATOR MODULE

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 | Value on POR | Yalueon All
Other Resets
STATUS RBWUF CWUF PAO TO PD z DC c 0001 1xxx qq0g quuu

CM1CONO C10UT | C1OUTEN | C1POL | C1TOCS C10N CINREF | C1PREF C1wu glll 1111 quuu uuuu

CM2CONO C20UT | C20UTEN | C2POL | C2PREF2 C20N C2NREF | C2PREF1 C2WU gqlll 1111 quuu uuuu
TRIS — — 1/0 Control Register (PORTB, PORTC) --11 1111 --11 1111
Legend: x = Unknown, u = Unchanged, — = Unimplemented, read as ‘0’, g = Depends on condition.

© 2010 Microchip Technology Inc. DS41326E-page 67
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Exclusive OR W with f

TRIS Load TRIS Register XORWF

Syntax: [label]l] TRIS f Syntax:

Operands: f=6 Operands:

Operation: (W) - TRIS register f

Status Affected: None Operation:

Description: TRIS register f' (f=6 or 7) is Status Affected:
Irc;agciiset:rwnh the contents of the W Description:

XORLW Exclusive OR literal with W

Syntax: [label] XORLW k

Operands: 0<k<255

Operation: (W) .XOR. k —» (W)

Status Affected: Z

Description: The contents of the W register are

XOR’ed with the eight-bit literal 'k’.
The result is placed in the W
register.

[ label] XORWF f.d

0<f<31

d e [0,1]

(W) .XOR. (f) — (dest)

Z

Exclusive OR the contents of the
W register with register . If ‘d’ is
‘0, the result is stored in the W
register. If ‘d’ is ‘1’, the result is
stored back in register ‘f’.
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FIGURE 14-4: EXTERNAL CLOCK TIMING

0SC1

Q4 : Q1 : Q2 : Q3 : Q4 : Q1

TABLE 14-6: EXTERNAL CLOCK TIMING REQUIREMENTS

Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40°C < TA < +85°C (industrial),
AC CHARACTERISTICS -40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in Section 14.1 “DC
Characteristics: PIC16F526 (Industrial)”
Pi‘r:m Sym. Characteristic Min. Typ.(1) Max. | Units Conditions
1A Fosc |External CLKIN Frequency® | DC — 4 MHz | XT Oscillator mode
DC — 20 MHz | HS/EC Oscillator mode
DC — 200 kHz |LP Oscillator mode
Oscillator Frequency(z) — — 4 MHz | EXTRC Oscillator mode
0.1 — 4 MHz | XT Oscillator mode
4 — 20 MHz | HS/EC Oscillator mode
— — 200 kHz |LP Oscillator mode
1 Tosc |External CLKIN Period(®) 250 | — — ns | XT Oscillator mode
50 — — ns | HS/EC Oscillator mode
5 — — us | LP Oscillator mode
Oscillator Period(?) 250 | — — ns |EXTRC Oscillator mode
250 — 10,000 ns | XT Oscillator mode
50 — 250 ns | HS/EC Oscillator mode
5 — — us | LP Oscillator mode
2 Tey Instruction Cycle Time 200 | 4/Fosc — ns
3 TosL, |Clockin (OSC1) Low or High | 50* — — ns | XT Oscillator
TosH | Time 2* — — ps | LP Oscillator
10* — — ns |HS/EC Oscillator
4 TosR, |Clock in (OSC1) Rise or Fall — — 25* ns | XT Oscillator
TosF | Time — — 50* ns |LP Oscillator
— — 15* ns |HS/EC Oscillator
* These parameters are characterized but not tested.
Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for
design guidance only and are not tested.
2: 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. When an external clock
input is used, the “max” cycle time limit is “DC” (no clock) for all devices.

© 2010 Microchip Technology Inc. DS41326E-page 91
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FIGURE 14-6: RESET, WATCHDOG TIMER AND DEVICE RESET TIMER TIMING
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Note 1: /O pins must be taken out of High-Impedance mode by enabling the output drivers in software.
2:  Runsin MCLR or WDT Reset only in XT, LP and HS modes.

TABLE 14-9: RESET, WATCHDOG TIMER AND DEVICE RESET TIMER

Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40°C < TA < +85°C (industrial)
AC CHARACTERISTICS -40°C < TA £ +125°C (extended)
Operating Voltage VDD range is described in
Section 14.1 “DC Characteristics: PIC16F526 (Industrial)”
Pi{jm Sym. Characteristic Min. Typ.“) Max. | Units Conditions
30 TmcL | MCLR Pulse Width (low) 2000* — — ns | VDD =5.0V
31 TwbT | Watchdog Timer Time-out Period 9* 18* 30* ms | VDD = 5.0V (Industrial)
(no prescaler) 9* 18* 40* ms | VDD = 5.0V (Extended)
32 TDRT |Device Reset Timer Period
Standard 9* 18* 30* ms | VDD = 5.0V (Industrial)
9* 18* 40* ms | VDD = 5.0V (Extended)
Short 0.5* |1.125*| 2* ms | VDD = 5.0V (Industrial)
0.5 |1.125* | 2.5* ms | VDD = 5.0V (Extended)
34 Tioz | 1/O High-impedance from MCLR — — | 2000* ns
low

*

These parameters are characterized but not tested.

Note 1: Data inthe Typical (“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 14-7:

TIMERO CLOCK TIMINGS
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TABLE 14-10: TIMERO CLOCK REQUIREMENT

AC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)

Operating Temperature -40°C < TA < +85°C (industrial)
-40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in

Section 14.1 “DC Characteristics: PIC16F526 (Industrial)”

Pi‘r:m Sym. Characteristic Min. Typ.(1) Max.| Units Conditions
40 TtOH |TOCKI High Pulse |No Prescaler 0.5 Tcy + 20* — — ns
Width With Prescaler 10* — — ns
41 TtOL |TOCKI Low Pulse  |No Prescaler 0.5 Tey + 20* — — ns
Width With Prescaler 10* — — | ns
42 TtOP | TOCKI Period 20orTcY +40*N | — — ns |Whichever is greater.
N = Prescale Value
(1,2, 4,..., 256)
* These parameters are characterized but not tested.
Note 1: Data inthe Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design

guidance only and are not tested.

© 2010 Microchip Technology Inc.
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TABLE 14-11: FLASH DATA MEMORY WRITE/ERASE TIME

AC CHARACTERISTICS

Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40°C < TA < +85°C (industrial)

-40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in
Section 14.1 “DC Characteristics: PIC16F526 (Industrial)”

Param

No. Sym.

Characteristic

Min. | Typ.(") | Max. | Units Conditions

43 Tow | Flash Data Memory
Write Cycle Time

2 3.5 5 ms

44 TDE Flash Data Memory
Erase Cycle Time

2 3.5 5 ms

* These parameters are characterized but not tested.
Note 1: Data in the Typical (“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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PIC16F526

FIGURE 15-4: IDD vs. VDD OVER Fosc (LP MODE)
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PIC16F526

FIGURE

15-9: COMPARATOR IpD vs. VDD (COMPARATOR ENABLED)
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FIGURE 15-10: WDT TIME-OUT vs. VDD OVER TEMPERATURE (NO PRESCALER)
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PIC16F526

FIGURE 15-13: VoH vs. loH OVER TEMPERATURE (VDD = 3.0V)
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FIGURE 15-14: VOH vs. loH OVER TEMPERATURE (VDD = 5.0V)
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PIC16F526

14-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

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

Gx

L]

|
i

= STIE
S

1

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width X 0.60
Contact Pad Length Y 1.50
Distance Between Pads Gx 0.67
Distance Between Pads G 3.90

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2065A
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PIC16F526

NOTES:
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PIC16F526

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. X XX XXX
'|' —|_ —|— Examples:
Device Temperature Package Pattern a) PIC16F526-E/P 301 = Extended Temp., PDIP
Range package, QTP pattern #301
b)  PIC16F526-I/SL = Industrial Temp., SOIC
package
Device: PIC16F526 c) PICI;16F521§T—E/P d=REx|tended Temp., PDIP
PIC16F526T(") package, 'aps and Ree
d) PIC16F526T-I/MG = Industrial Temp., QFN
Package, Tape and Reel
Temperature | -40°C to +85°C (Industrial)

Range: E -40°C to +125°C (Extended)
Package: P = Plastic (PDIP)?

SL = 14L Small Outline, 3.90 mm (SOIC)®?

ST = Thin Shrink Small Outline (TSSOP)(2

MG = 16-Lead 3x3 (QFN)®?

Note 1: T = intape and reel SOIC, TSSOP and
Pattern: Special Requirements QFN packages only
2: Pb-free.
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