Microchip Technology - PIC12F635T-1/MF 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"

Obsolete

PIC

8-Bit

20MHz

Brown-out Detect/Reset, POR, WDT
5

1.75KB (1K x 14)
FLASH

128 x 8

64 x 8

2V ~ 5.5V

Internal

-40°C ~ 85°C (TA)
Surface Mount
8-VDFN Exposed Pad
8-DFN-S (6x5)
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. 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 improvi

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
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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TABLE 2-2: PIC12F635 SPECIAL FUNCTION REGISTERS SUMMARY BANK 1

Value on
Addr Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR/BOR/ Page

WUR
Bank 1
80h |INDF Addressing this location uses contents of FSR to address data memory XXXxX xxxx| 32,137
(not a physical register)
81h |OPTION_REG| RAPU ‘ INTEDG ‘ TOCS ‘ TOSE ‘ PSA ‘ PS2 ‘ PS1 ‘ PSO |1111 1111| 63137
82h |PCL Program Counter’s (PC) Least Significant Byte 0000 0000 32,137
83h |STATUS rp | rRr1 | R0 | TO | PB | z | bc | c  [oo01 1xxx| 2s137
84h |FSR Indirect Data Memory Address Pointer XXXX XXXX 32,137
85h |TRISIO — | — |7risios | TRisio4 | TRISIO3] TRISIO2 | TRISIOL [ TRISIOO [--11 1111]--11 1111
86h — Unimplemented — —
87h — Unimplemented — —
88h — Unimplemented — —
89h — Unimplemented — —
8Ah [PCLATH — — — Write Buffer for upper 5 bits of Program Counter ---0 0000 32,137
8Bh |INTCON GIE PEIE TOIE INTE RAIE TOIF INTF RAIF® 0000 000x| 28,137
8Ch |PIE1 EEIE LVDIE CRIE — C1lIE OSFIE — TMRI1IE |000- 00-0| 29,137
8Dh — Unimplemented — —
8Eh |PCON = —  |ULPWUE|SBOREN| WUR = POR BOR |[--01 g-qg| 31,137
8Fh |OSCCON — IRCF2 IRCF1 IRCFO | OSTS HTS LTS SCS |-110 go00| 36,137
90h |OSCTUNE — — — TUN4 TUN3 TUN2 TUN1 TUNO |---0 0000| 40,137
91h — Unimplemented — —
92h — Unimplemented — —
93h — Unimplemented — —
94h |LVDCON — — IRVST | LVDEN — LvDL2 | LVDL1 | LVDLO |--00 -000|{--00 -000
95h |WPUDA® — — WPUDAS | WPUDA4 — WPUDA2 |WPUDA1 |WPUDAO|--11 -111|--11 -111
96h |IOCA — — IOCA5 | IOCA4 | IOCA3 | IOCA2 | IOCA1 | IOCAO |--00 0000(--00 0000
97h |WDA® — — WDA5 | WDA4 — WDA2 | WDAL1 | WDAO |--11 -111|--11 -111
9Bh — Unimplemented — —
99h |VRCON VREN — VRR — VR3 VR2 VR1 VRO |[0-0- 0000{0-0- 0000
9Ah |EEDAT EEDAT7 | EEDAT6 | EEDATS | EEDAT4 | EEDAT3 | EEDAT2 | EEDAT1 | EEDATO (0000 0000|0000 0000
9Bh |EEADR EEADR7| EEADR6 | EEADRS | EEADR4 | EEADR3| EEADR2 | EEADR1 | EEADRO |0000 0000{0000 0000
9Ch |EECON1 — — — — WRERR | WREN WR RD ---- x000|---- g000
9Dh |EECON2 EEPROM Control Register 2 (not a physical register)  |-=-= —c--]|---- —---
9Eh — Unimplemented — —
9Fh — Unimplemented — —
Legend: — = Unimplemented locations read as ‘0’, u = unchanged, x = unknown, g = value depends on condition,
shaded = unimplemented _

Note 1: Other (non Power-up) Resets include MCLR Reset and Watchdog Timer Reset during normal operation.

2:  GP3 pull-up is enabled when pin is configured as MCLR in the Configuration Word register.
3:  MCLR and WDT Reset do not affect the previous value data latch. The RAIF bit will be cleared upon Reset, but will set
again if the mismatch exists.
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4.3.6 RC4/C20UT

Figure 4-9 shows the diagram for this pin. The RC4 pin
is configurable to function as one of the following:

« ageneral purpose I/O
« adigital output from the comparator

FIGURE 4-9: BLOCK DIAGRAM OF RC4

C20UT Enable
C20UT —

Data Bus

VDD

WR CK
porTCT P <C

0 1/0 pin

WR K =

TRISCT P ~_ @ Vss
RD ‘ﬂ }J

TRISC |

RD
PORTC

TABLE 4-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTC

Value on Value on
Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR, all other
WUR Resets
PORTC — — RC5 RC4 RC3 RC2 RC1 RCO --xx xx00 --uu uu00
CMCONO C20UT | C10UT | C2INV | C1INV CIs CM2 CM1 CMO 0000 0000 0000 0000
TRISC — — TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | --11 1111 --11 1111
Legend: x = unknown, u = unchanged, — = unimplemented locations read as ‘0’. Shaded cells are not used by PORTA.
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513 SOFTWARE PROGRAMMABLE
PRESCALER

A single software programmable prescaler is available
for use with either TimerO or the Watchdog Timer
(WDT), but not both simultaneously. The prescaler
assignment is controlled by the PSA bit of the OPTION
register. To assign the prescaler to Timer0, the PSA bit
must be cleared to a ‘0.

There are 8 prescaler options for the Timer0O module
ranging from 1:2 to 1:256. The prescale values are
selectable via the PS<2:0> bits of the OPTION register.
In order to have a 1:1 prescaler value for the TimerO
module, the prescaler must be assigned to the WDT
module.

The prescaler is not readable or writable. When
assigned to the Timer0 module, all instructions writing to
the TMRO register will clear the prescaler.

When the prescaler is assigned to WDT, a CLRWDT
instruction will clear the prescaler along with the WDT.

5.1.31 Switching Prescaler Between
Timer0 and WDT Modules

As a result of having the prescaler assigned to either
Timer0 or the WDT, it is possible to generate an
unintended device Reset when switching prescaler
values. When changing the prescaler assignment from
TimerO to the WDT module, the instruction sequence
shown in Example 5-1, must be executed.

EXAMPLE 5-1: CHANGING PRESCALER
(TIMERO  WDT)

BANKSEL TMRO ;

CLRWDT ;Clear WDT
CLRF TMRO ;Clear TMRO and
iprescaler
BANKSEL OPTION_REG ;
BSF OPTION REG,PSA ;Select WDT
CLRWDT ;
i
MOVLW b’11111000" ;Mask prescaler
ANDWF OPTION_REG, W ;bits
IORLW b’00000101" ;jSet WDT prescaler
MOVWF OPTION_REG ;to 1:32

When changing the prescaler assignment from the
WDT to the Timer0 module, the following instruction
sequence must be executed (see Example 5-2).

EXAMPLE 5-2: CHANGING PRESCALER
(WDT  TIMERO)
CLRWDT ;Clear WDT and
;prescaler
BANKSEL OPTION_REG ;
MOVLW b’11110000° ;Mask TMRO select and
ANDWFE OPTION_REG,W ;prescaler bits
IORLW b’00000011" ;Set prescale to 1:16

MOVWF OPTION_REG ;

5.14 TIMERO INTERRUPT

TimerQ0 will generate an interrupt when the TMRO
register overflows from FFh to 00h. The TOIF interrupt
flag bit of the INTCON register is set every time the
TMRO register overflows, regardless of whether or not
the TimerO interrupt is enabled. The TOIF bit must be
cleared in software. The TimerO interrupt enable is the
TOIE bit of the INTCON register..

Note: The TimerO interrupt cannot wake the
processor from Sleep since the timer is
frozen during Sleep.

5.1.5 USING TIMERO WITH AN
EXTERNAL CLOCK

When TimerO0 is in Counter mode, the synchronization
of the TOCKI input and the TimerO register is accom-
plished by sampling the prescaler output on the Q2 and
Q4 cycles of the internal phase clocks. Therefore, the
high and low periods of the external clock source must
meet the timing requirements as shown in the
Section 15.0 “Electrical Specifications”
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FIGURE 6-1: TIMER1 BLOCK DIAGRAM
@ T1GINV
Set flag bit
TMRL1IF on To C2 Comparator Module
Overflow TMR1® Timerl Clock
‘L o Synchronized
TMR1H TMRIL clock input
1| -
, Oscillator NG TISYNGC
oscuTick X——4—9— > 1 —
I I Prescaler Synchronize®
| | . 12438 A et
osc2/16 Xe——e— }2
T1CKPS<1:0>
TMRI1CS
1
INTOSC
Without CLKOUT
T1OSCEN Fosc —1 CxOUT — 0
Foscl/4
Internal 0 T1GSS
Clock

T1ACS

Note 1: ST Bufferis low power type when using LP osc, or high speed type when using T1CKI.
2:  Timerl register increments on rising edge.
3:  Synchronize does not operate while in Sleep.
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NOTES:
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11.22 Low-Current Sleep Mode

The Sleep command from the microcontroller, via an
SPI Interface command, places the AFE into an ultra
Low-current mode. All circuits including the RF Limiter,
except the minimum circuitry required to retain register
memory and SPI capability, will be powered down to
minimize the AFE current draw. Power-on Reset or any
SPI command, other than Sleep command, is required
to wake the AFE from Sleep.

11.23 Low-Current Standby Mode

The AFE is in Standby mode when no LF signal is
present on the antenna inputs but the AFE is powered
and ready to receive any incoming signals.

11.24 Low-Current Operating Mode

The AFE is in Low-current Operating mode when a LF
signal is present on an LF antenna input and internal
circuitry is switching with the received data.

11.25 Error Detection of AFE
Configuration Register Data

The AFE’s Configuration registers are volatile memory.
Therefore, the contents of the registers can be
corrupted or cleared by any electrical incidence such
as battery disconnect. To ensure the data integrity, the

o 2007 Microchip Technology Inc.
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FIGURE 11-15: RSSI OUTPUT CURRENT VS. INPUT SIGNAL LEVEL EXAMPLE
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11.20 Soft Reset TABLE 11-3: SETTING FOR MINIMUM
MODULATION DEPTH

The AFE issues a Soft Reset in the following events: REQUIREMENT

a) After Power-on Reset (POR), )
b) After Inactivity timer time-out MODMIN Bits

o (Config. Register 5) ;
c) If an “Abort” occurs, Modulation Depth
d) After receiving SPI Soft Reset command. Bit 6 Bit S
The “Abort” occurs if there is no positive signal 0 0 50% (default)
detected at the end of the AGC stabilization period 0 1 75%
(TAGC). The Soft Reset initializes internal circuits and 1 0 3
brings the AFE into a low current Standby mode 25%
operation. The internal circuits that are initialized by the 1 1 12%

Soft Reset include:

e Output Enable Filter

« AGC circuits

e Demodulator

¢ 32 kHz Internal Oscillator

The Soft Reset has no effect on the Configuration register
setup, except for some of the AFE Status Register 7 bits.
(Register 11-8).

The circuit initialization takes one internal clock cycle
(1/32 kHz = 31.25 us). During the initialization, the
modulation transistors between each input and
LCCOM pins are turned-on to discharge any inter-
nal/external parasitic charges. The modulation transis-
tors are turned-off immediately after the initialization
time.

The Soft Reset is executed in Active mode only. It is not
valid in Standby mode.

11.21 Minimum Modulation Depth
Requirement for Input Signal

The AFE demodulates the modulated input signal if the
modulation depth of the input signal is greater than the
minimum requirement that is programmed in the AFE
Configuration Register 5 (Register 11-6). Figure 11-7
shows the definition of the modulation depth and
examples. MODMIN<6:5> of the Configuration Register
5 offer four options. They are 75%, 50%, 25% and 12%,
with a default setting of 50%.

The purpose of this feature is to enhance the
demodulation integrity of the input signal. The 12%
setting is the best choice for the input signal with weak
modulation depth, which is typically observed near the
high-voltage base station antenna and also at
far-distance from the base station antenna. It gives the
best demodulation sensitivity, but is very susceptible to
noise spikes that can result in a bit detection error. The
75% setting can reduce the bit errors caused by noise,
but gives the least demodulation sensitivity. See
Table 11-3 for minimum modulation depth requirement
settings.
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TABLE 15-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER

AND BROWN-OUT RESET PARAMETERS

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

Pilrgm Sym Characteristic Min Typt Max Units Conditions
30 TmcL MCLR Pulse Width (low) 2 — — s |VDD =5V, -40°C to +85°C
— — s |VbD =5V
31 TwDT Watchdog Timer Time-out 10 16 29 ms |VDD =5V, -40°C to +85°C
Period (No Prescaler) 10 16 31 ms |VDD =5V
32 TosT Oscillation Start-up Timer — 1024 — | Tosc |(NOTE 3)
Period(®: 2
33* TPwWRT |Power-up Timer Period 40 65 140 | ms
34* Tioz I/O High-impedance from — — 2.0 S
MCLR Low or Watchdog Timer
Reset

35 VBOR Brown-out Reset Voltage 2.0 — 2.2 V |(NOTE4)

36* VHYST |Brown-out Reset Hysteresis — 50 — mV

37* TBOR Brown-out Reset Minimum 100 — — S |VDD VBOR

Detection Period
* These parameters are characterized but not tested.
t Datain “Typ” column is at 5V, 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 oper-
ation and/or higher than expected current consumption. All devices are tested to operate at “min” values
with an external clock applied to the OSC1 pin. When an external clock input is used, the “max” cycle time
limit is “DC” (no clock) for all devices.

2: By design.
3:  Period of the slower clock.
4: To ensure these voltage tolerances, VDD and Vss must be capacitively decoupled as close to the device as

possible. 0.1 Fand 0.01 F values in parallel are recommended.

o 2007 Microchip Technology Inc. DS41232D-page 183






PIC12F635/PIC16F636/639

FIGURE 16-18: MAXIMUM WDT IprD vs. VDD OVER TEMPERATURE
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FIGURE 16-19: WDT PERIOD vs. Vbb OVER TEMPERATURE
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