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"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.
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PIC12F609/615/617/12HV609/615

REGISTER 3-5: PMCON1 — PROGRAM MEMORY CONTROL REGISTER 1 (ADDRESS: 93h)
U-1 U-0 uU-0 U-0 U-0 R/W-0 R/S-0 R/S-0
— — — — — WREN WR RD
bit 7 bit 0
bit 7 Unimplemented: Read as ‘1’
bit 6-3  Unimplemented: Read as ‘0’
bit 2 WREN: Program Memory Write Enable bit
1 = Allows write cycles
0 = Inhibits write to the EEPROM
bit 1 WR: Write Control bit
1 = Initiates a write cycle to program memory. (The bit is cleared by hardware when write is complete. The
WR bit can only be set (not cleared) in software.)
0 = Write cycle to the Flash memory is complete
bit 0 RD: Read Control bit
1 = Initiates a program memory read (The read takes one cycle. The RD is cleared in hardware; the RD bit
can only be set (not cleared) in software).
0 = Does not initiate a Flash memory read
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
1 = bitis set

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

X = bit is unknown

© 2010 Microchip Technology Inc.
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FIGURE 3-1: FLASH PROGRAM MEMORY READ CYCLE EXECUTION
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4411 OSCTUNE Register The default value of the OSCTUNE register is ‘0’. The

The oscillator is factory calibrated but can be adjusted

value is a 5-bit two’s complement number.

in software by writing to the OSCTUNE register When the OSCTUNE register is modified, the frequency

(Register 4-1).

will begin shifting to the new frequency. Code execution
continues during this shift. There is no indication that the
shift has occurred.

REGISTER 4-1: OSCTUNE: OSCILLATOR TUNING REGISTER

u-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — TUN4 TUN3 TUN2 TUN1 TUNO
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 7-5 Unimplemented: Read as ‘0’
bit 4-0 TUN<4:0>: Frequency Tuning bits
01111 = Maximum frequency
01110=
00001 =
00000 = Oscillator module is running at the calibrated frequency.
11111 =
10000 = Minimum frequency
TABLE 4-2: SUMMARY OF REGISTERS ASSOCIATED WITH CLOCK SOURCES
value on Value on
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O POR, BOR SH otht(alr)
esets
CONFIG® IOSCFS cP MCLRE | PWRTE | WDTE | FOSC2 | FOSC1 | FOSCO — —
OSCTUNE — — — TUN4 TUN3 TUN2 TUN1 TUNO ---0 0000 | ---u uuuu

Legend: x =unknown, u = unchanged, — = unimplemented locations read as ‘0’. Shaded cells are not used by oscillators.
Note 1: Other (non Power-up) Resets include MCLR Reset and Watchdog Timer Reset during normal operation.
2:  See Configuration Word register (Register 12-1) for operation of all register bits.

© 2010 Microchip Technology Inc. DS41302D-page 41
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GP2/AN2M)TOCKI/INT/COUT/
ccp1@/p1a®

5243

) . o ) Note 1: PIC12F615/617/HV615 only.
Figure 5-2 shows the diagram for this pin. The GP2 pin
is configurable to function as one of the following:
« ageneral purpose I/O
» an analog input for the Apc)
« the clock input for TMRO
» an external edge triggered interrupt
« adigital output from Comparator
« a Capture input/Compare input/PWM output(l)
« aPWM output(l)
FIGURE 5-2: BLOCK DIAGRAM OF GP2
Analog®
Input Mode
VDD
Data Bus
D Q 1 Weak
WR 13 CK §
WPU ~ @ Ecnlzg)lli GPPU
RD L VDD
WPU |
C10E — 1 !Z|
tb 9 0 % 1/0 Pin
WR | L CK =
GPIO P © Vss
D Q
WR _
TRISIO TP % Qre
RD ‘ﬂj
TRISIO | Analog®
Input Mode
RD _‘ﬂ /
GPIO
D Q
WR 1y cK 5 * e b
EN Q1
Q D=
Q Ss®@ EN
Interrupt-on-
Change From other
Rj GP<5:3, 1:0> pins RD GPIO
Write ‘0’ to GBIF __To Timer0
To INT
To A/D Converter®

Note 1: Comparator mode and ANSEL determines Analog Input mode.

2:
3:

Set has priority over Reset.
PIC12F615/617/HV615 only.
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GP4/AN3@/CIN1-T1G/
P1B1 2/0SC2/CLKOUT

Figure 5-4 shows the diagram for this pin. The GP4
is configurable to function as one of the following:

5245

« ageneral purpose I/O

» an analog input for the ADC@)
» Comparator inverting input

« aTimerl gate (count enable)

* PWM output, alternate pin(l' 2)
 a crystal/resonator connection

pin * a clock output

Note 1: Alternate pin function.
2: PIC12F615/617/HV615 only.

FIGURE 5-4: BLOCK DIAGRAM OF GP4
Analog®
Input Mode CLK®
Data Bus Modes
D Q l_c—‘ VDD
WR Ly CK g D ek
RD ¢ Ij(:PPU
wpU Oscillator o
[ ] Circuit
0OscC1
CLKOUT VDD
Enable
5 9 Fosc/lda— 1
[ = —I
WR | L CK = I/0 Pin
grio [P ~C @
CLKOUT
Enable
Vss
D Q
INTOSC/
WR CK = RC/EC®)
TRISIO ~ Q—*
CLKOUT
RD ¢ Enable
TRISIO Analog _
Input Mode ~ [1]
rRo < J Y
GPIO
-
oD Q
WR S CK = —Q Dre
10C ~ 0
EN Q1
RD
10C Q D
Q s® EN
Interrupt-on-
Change From other
R GP<5, 3:0> pins
RD GPIO ——
Write ‘0" to GBIF SECAELS
To A/D Converter®
Note 1: CLK modes are XT, HS, LP, TMR1 LP and CLKOUT Enable.
2: With CLKOUT option.
3: Analog Input mode comes from ANSEL.
4: Set has priority over Reset.
5: PIC12F615/617/HV615 only.
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REGISTER 6-1: OPTION_REG: OPTION REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
GPPU INTEDG TOCS TOSE PSA PS2 PS1 PSO
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 GPPU: GPIO Pull-up Enable bit

1 = GPIO pull-ups are disabled
0 = GPIO pull-ups are enabled by individual PORT latch values in WPU register
bit 6 INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of INT pin
0 = Interrupt on falling edge of INT pin
bit 5 TOCS: TMRO Clock Source Select bit
1 = Transition on TOCKI pin
0 = Internal instruction cycle clock (Fosc/4)
bit 4 TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin
bit 3 PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module
bit 2-0 PS<2:0>: Prescaler Rate Select bits

BIT VALUE TMRO RATE WDT RATE

000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

TABLE 6-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMERO

. . . . . . . . Value on Value on

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

Resets
TMRO TimerO Module Register XXXX XXXX | uuuu uuuu
INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF | 0000 000x | 0000 000x
OPTION_REG GPPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSO 1111 1111 | 1111 1111
TRISIO — — TRISIO5 | TRISIO4 | TRISIO3 | TRISIO2 | TRISIO1 | TRISIOO| --11 1111 | --11 1111

Legend: —=Unimplemented locations, read as ‘0’, u = unchanged, x = unknown. Shaded cells are not used by the Timer0

module.
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TABLE 10-1: ADC CLOCK PERIOD (TAD) Vs. DEVICE OPERATING FREQUENCIES (VDD > 3.0V)

ADC Clock Period (TAD) Device Frequency (FOsC)

ADC Clock Source ADCS<2:0> 20 MHz 8 MHz 4 MHz 1 MHz
Fosc/2 000 100 ns® 250 ns®@) 500 ns@) 2.0ps
Fosc/4 100 200 ns®@ 500 ns® 1.0 ps@ 4.0 us
Fosc/8 001 400 ns@ 1.0 ps@ 2.0 us 8.0 us®
Fosc/16 101 800 ns® 2.0 us 4.0 us 16.0 ps®
Fosc/32 010 1.6 us 4.0 us 8.0 us® 32.0 ps®
Fosc/64 110 3.2 us 8.0 us® 16.0 ps® 64.0 ps®

FRC x11 2-6 pst4) 2-6 pst4) 2-6 pst4) 2-6 pst4)

Legend: Shaded cells are outside of recommended range.
Note 1: The FRcC source has a typical TAD time of 4 us for VDD > 3.0V.
2.  These values violate the minimum required TAD time.
3:  For faster conversion times, the selection of another clock source is recommended.

4:  When the device frequency is greater than 1 MHz, the FRc clock source is only recommended if the
conversion will be performed during Sleep.

FIGURE 10-2: ANALOG-TO-DIGITAL CONVERSION Tab CYCLES

TICY to TAI?TADl =TAD2 :TAD3  TAD4  TADS =TADG , TAD7 :TAD8 ITAD9 jADlO,TADll,
T b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Conversion Starts

Holding Capacitor is Disconnected from Analog Input (typically 100 ns)

Set GO/DONE bit ADRESH and ADRESL registers are loaded,

GO bit is cleared,
ADIF bit is set,
Holding capacitor is connected to analog input

10.1.5 INTERRUPTS

The ADC module allows for the ability to generate an
interrupt upon completion of an Analog-to-Digital
conversion. The ADC interrupt flag is the ADIF bit in the
PIR1 register. The ADC interrupt enable is the ADIE bit
in the PIE1 register. The ADIF bit must be cleared in
software.

Note:  The ADIF bit is set at the completion of
every conversion, regardless of whether
or not the ADC interrupt is enabled.

This interrupt can be generated while the device is
operating or while in Sleep. If the device is in Sleep, the
interrupt will wake-up the device. Upon waking from
Sleep, the next instruction following the SLEEP
instruction is always executed. If the user is attempting
to wake-up from Sleep and resume in-line code
execution, the global interrupt must be disabled. If the
global interrupt is enabled, execution will switch to the
Interrupt Service Routine.

Please see Section 10.1.5 “Interrupts” for more
information.

© 2010 Microchip Technology Inc. DS41302D-page 81
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FIGURE 10-4: ANALOG INPUT MODEL
Voo Sampling
RN % VT = 0.6V . Switch -
@ oL pvros(las R
= VSS/VREF-

e

Legend: CPIN = Input Capacitance
VT = Threshold Voltage
| LEAKAGE = Leakage current at the pin due to
various junctions
RiC = Interconnect Resistance
8 J 567891011
SS = Sampling Switch Sampling Switch
CHoLD = Sample/Hold Capacitance kQ)
FIGURE 10-5: ADC TRANSFER FUNCTION

Full-Scale Range

3FFh
3FEh
3FDh
3FCh
3FBh

l«— 1 LSB ideal

~
. ____ Full-Scale
004h - Transition
003h -
002h -
001h -

000h

ADC Output Code

> Analog Input Voltage

‘<— 1 LSB ideal T

Vss/VREF- J L Zero-Scale VDD/VREF+

Transition
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TABLE 11-2: SUMMARY OF REGISTERS ASSOCIATED WITH CAPTURE

. . . . . . . . Value on Value on

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

Resets
CCP1CON P1M — DC1B1 DC1BO | CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO |0-00 0000 [0-00 0000
CCPR1L |Capture/Compare/PWM Register 1 Low Byte XXXX XXXX |uuuu uuuu
CCPR1H |Capture/Compare/PWM Register 1 High Byte XXXX XXXX |uuuu uuuu
INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF  |0000 0000|0000 0000
PIE1 — ADIE® | CCP1IE® — CMIE — TMR2IE® | TMRL1IE |-00- 0-00 |-00- 0-00
PIR1 — ADIF® | CCP1IF® — CMIF — TMR2IF® | TMR1IF |-00- 0-00|-00- 0-00
T1CON T1GINV | TMR1GE |T1CKPS1 | TACKPSO | TLOSCEN| TISYNC | TMR1CS | TMR1ON |0000 0000 |uuuu uuuu
TMR1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Register XXXX XXXX |uuuu uuuu
TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Register XXXX XXXX |uuuu uuuu
TRISIO — — TRISIO5 | TRISIO4 | TRISIO3 | TRISIO2 | TRISIOL | TRISIOO |--11 1111|--11 1111

Legend: - = Unimplemented locations, read as ‘0’, u = unchanged, x = unknown. Shaded cells are not used by the Capture.
Note 1. For PIC12F615/617/HV615 only.
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11.3 PWM Mode

The PWM mode generates a Pulse-Width Modulated
signal on the CCP1 pin. The duty cycle, period and
resolution are determined by the following registers:

* PR2

* T2CON

« CCPR1L

+ CCP1CON

In Pulse-Width Modulation (PWM) mode, the CCP
module produces up to a 10-bit resolution PWM output
on the CCP1 pin. Since the CCP1 pin is multiplexed
with the PORT data latch, the TRIS for that pin must be
cleared to enable the CCP1 pin output driver.

Note:  Clearing the CCP1CON register will

relinquish CCP1 control of the CCP1 pin.

Figure 11-3 shows a simplified block diagram of PWM
operation.

Figure 11-4 shows a typical waveform of the PWM
signal.

For a step-by-step procedure on how to set up the CCP

module for PWM operation, see Section 11.3.7
“Setup for PWM Operation”.

SIMPLIFIED PWM BLOCK
DIAGRAM

FIGURE 11-3:

CCP1CON<5:4>
Duty Cycle Registers K

| CCPRIL | ‘

v

| CCPR1H® (Slave) |

4} CCP1
| Comparator i R Q
| TMR2 ‘ ) ‘ =

TRIS

Comparator

Clear Timer2,
toggle CCP1 pin and
latch duty cycle

Note 1: The 8-bittimer TMR2 register is concatenated
with the 2-bit internal system clock (Fosc), or
2 bits of the prescaler, to create the 10-bit time
base.
2:  In PWM mode, CCPR1H is a read-only register.

The PWM output (Figure 11-4) has a time base
(period) and a time that the output stays high (duty
cycle).

FIGURE 11-4: CCP PWM OUTPUT

Period

<—TMR2 = PR2

Pulse Width

! 4—TMR2 = CCPRXL:CCPxCON<5:4>

.'<—TMR2 =0
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11.4.6 PROGRAMMABLE DEAD-BAND
DELAY MODE

In Half-Bridge applications where all power switches
are modulated at the PWM frequency, the power
switches normally require more time to turn off than to
turn on. If both the upper and lower power switches are
switched at the same time (one turned on, and the
other turned off), both switches may be on for a short
period of time until one switch completely turns off.
During this brief interval, a very high current (shoot-
through current) will flow through both power switches,
shorting the bridge supply. To avoid this potentially
destructive shoot-through current from flowing during
switching, turning on either of the power switches is
normally delayed to allow the other switch to
completely turn off.

In Half-Bridge mode, a digitally programmable dead-
band delay is available to avoid shoot-through current
from destroying the bridge power switches. The delay
occurs at the signal transition from the non-active state
to the active state. See Figure 11-13 for illustration. The
lower seven bits of the associated PWMxCON register
(Register 11-3) sets the delay period in terms of
microcontroller instruction cycles (Tcy or 4 Tosc).

FIGURE 11-13: EXAMPLE OF HALF-
BRIDGE PWM OUTPUT

Period Period
| Pulse Width |, | :
P1A@ | !
Lt I I I
[ [ I
[ td | I I
P1B@ | — = !
I : I_! I—l_
@ | (1) (1)

td = Dead-Band Delay

Note 1: At this time, the TMR2 register is equal to the
PR2 register.

2: Output signals are shown as active-high.

FIGURE 11-14: EXAMPLE OF HALF-BRIDGE APPLICATIONS

Standard Half-Bridge Circuit (“ Push-Pull”)

FET
Driver

P1A IS

FET
Driver

v+

i —

16 -V
Load

P1B >

.|T$T|_
1}
< +

7|
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NOTES:
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REGISTER 12-1: CONFIG: CONFIGURATION WORD REGISTER (ADDRESS: 2007h) FOR
PIC12F609/615/HV609/615 ONLY

U-1|U1]| Ul | u1 R/P-1 R/P-1 R/IP-1 |RIP-1| R/P-1 R/P-1 | RIP-1 | RIP-1 | RIP-1 | RIP-1
= — |BOREN1® | BORENOW | 10SCFS | cP®@ | MCLRE® | PWRTE | WDTE | FOSC2 | FOSC1 | FOSCO

bit 13 bit 0
Legend:
R = Readable bit W = Writable bit P = Programmable U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 13-10 Unimplemented: Read as ‘1’
bit 9-8 BOREN<1:0>: Brown-out Reset Selection bits(%)
11 = BOR enabled
10 = BOR enabled during operation and disabled in Sleep
Ox = BOR disabled
bit 7 IOSCFS: Internal Oscillator Frequency Select bit
1=8MHz
0 =4 MHz
bit 6 CP: Code Protection bit®

1 = Program memory code protection is disabled
0 = Program memory code protection is enabled

bit 5 MCLRE: MCLR Pin Function Select bit(®
1 = MCLR pin function is MCLR
0 = MCLR pin function is digital input, MCLR internally tied to VDD

bit 4 PWRTE: Power-up Timer Enable bit
1 = PWRT disabled
0 = PWRT enabled

bit 3 WDTE: Watchdog Timer Enable bit
1 =WDT enabled
0 = WDT disabled
bit 2-0 FOSC<2:0>: Oscillator Selection bits
111 =RC oscillator: CLKOUT function on GP4/OSC2/CLKOUT pin, RC on GP5/0SC1/CLKIN
110 =RCIO oscillator: 1/0 function on GP4/0SC2/CLKOUT pin, RC on GP5/0SC1/CLKIN
101 =INTOSC oscillator: CLKOUT function on GP4/0SC2/CLKOUT pin, I/O function on
GP5/0SC1/CLKIN
100 = INTOSCIO oscillator: I/O function on GP4/0OSC2/CLKOUT pin, I/O function on
GP5/0SC1/CLKIN
011 =EC: I/O function on GP4/0OSC2/CLKOUT pin, CLKIN on GP5/0SC1/CLKIN
010 =HS oscillator: High-speed crystal/resonator on GP4/0OSC2/CLKOUT and GP5/0SC1/CLKIN
001 = XT oscillator: Crystal/resonator on GP4/0SC2/CLKOUT and GP5/0SC1/CLKIN
000 = LP oscillator: Low-power crystal on GP4/0OSC2/CLKOUT and GP5/0SC1/CLKIN

Note 1: Enabling Brown-out Reset does not automatically enable Power-up Timer.
2:  The entire program memory will be erased when the code protection is turned off.
3:  When MCLR is asserted in INTOSC or RC mode, the internal clock oscillator is disabled.
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12.4 Interrupts

The PIC12F609/615/617/12HV609/615 has 8 sources

of interrupt:

» External Interrupt GP2/INT

 Timer0 Overflow Interrupt

* GPIO Change Interrupts

« Comparator Interrupt

* A/D Interrupt (PIC12F615/617/HV615 only)

» Timerl Overflow Interrupt

e Timer2 Match Interrupt (PIC12F615/617/HV615
only)

» Enhanced CCP Interrupt (PIC12F615/617/HV615
only)

* Flash Memory Self Write (PIC12F617 only)

The Interrupt Control register (INTCON) and Peripheral

Interrupt Request Register 1 (PIR1) record individual

interrupt requests in flag bits. The INTCON register

also has individual and global interrupt enable bits.

The Global Interrupt Enable bit, GIE of the INTCON
register, enables (if set) all unmasked interrupts, or
disables (if cleared) all interrupts. Individual interrupts
can be disabled through their corresponding enable
bits in the INTCON register and PIE1 register. GIE is
cleared on Reset.

When an interrupt is serviced, the following actions
occur automatically:

* The GIE is cleared to disable any further interrupt.

» The return address is pushed onto the stack.

* The PC is loaded with 0004h.

The Return from Interrupt instruction, RETFI E, exits

the interrupt routine, as well as sets the GIE bit, which
re-enables unmasked interrupts.

The following interrupt flags are contained in the
INTCON register:

e INT Pin Interrupt

¢ GPIO Change Interrupt

 Timer0 Overflow Interrupt

The peripheral interrupt flags are contained in the

special register, PIR1. The corresponding interrupt
enable bit is contained in special register, PIEL.

The following interrupt flags are contained in the PIR1
register:

« A/D Interrupt

¢ Comparator Interrupt

« Timerl Overflow Interrupt

» Timer2 Match Interrupt

* Enhanced CCP Interrupt

For external interrupt events, such as the INT pin or
GPIO change interrupt, the interrupt latency will be

three or four instruction cycles. The exact latency
depends upon when the interrupt event occurs (see

Figure 12-8). The latency is the same for one or two-
cycle instructions. Once in the Interrupt Service
Routine, the source(s) of the interrupt can be
determined by polling the interrupt flag bits. The
interrupt flag bit(s) must be cleared in software before
re-enabling interrupts to avoid multiple interrupt
requests.

Note 1: Individual interrupt flag bits are set,
regardless of the status of their
corresponding mask bit or the GIE bit.

2: When an instruction that clears the GIE
bit is executed, any interrupts that were
pending for execution in the next cycle
are ignored. The interrupts, which were
ignored, are still pending to be serviced

when the GIE bit is set again.

For additional information on Timerl, Timer2,
comparators, ADC, Enhanced CCP modules, refer to
the respective peripheral section.

1241 GP2/INT INTERRUPT

The external interrupt on the GP2/INT pin is edge-
triggered; either on the rising edge if the INTEDG bit of
the OPTION register is set, or the falling edge, if the
INTEDG bit is clear. When a valid edge appears on the
GP2/INT pin, the INTF bit of the INTCON register is set.
This interrupt can be disabled by clearing the INTE
control bit of the INTCON register. The INTF bit must
be cleared by software in the Interrupt Service Routine
before re-enabling this interrupt. The GP2/INT interrupt
can wake-up the processor from Sleep, if the INTE bit
was set prior to going into Sleep. See Section 12.7
“Power-Down Mode (Sleep)” for details on Sleep and
Figure 12-9 for timing of wake-up from Sleep through
GP2/INT interrupt.

Note:  The ANSEL register must be initialized to
configure an analog channel as a digital
input. Pins configured as analog inputs will
read ‘0’ and cannot generate an interrupt.
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15.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers and dsPIC® digital signal
controllers are supported with a full range of software

and hardware development tools:

* Integrated Development Environment
- MPLAB® IDE Software
» Compilers/Assemblers/Linkers

- MPLAB C Compiler for Various Device
Families

- HI-TECH C for Various Device Families
- MPASM™ Assembler

- MPLINK™ Object Linker/
MPLIB™ Object Librarian

- MPLAB Assembler/Linker/Librarian for
Various Device Families

e Simulators
- MPLAB SIM Software Simulator
e Emulators
- MPLAB REAL ICE™ In-Circuit Emulator
« In-Circuit Debuggers
- MPLABICD 3
- PICkit™ 3 Debug Express
» Device Programmers
- PICkit™ 2 Programmer
- MPLAB PM3 Device Programmer

» Low-Cost Demonstration/Development Boards,
Evaluation Kits, and Starter Kits

15.1 MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8/16/32-bit
microcontroller market. The MPLAB IDE is a Windows®
operating system-based application that contains:
» A single graphical interface to all debugging tools

- Simulator

- Programmer (sold separately)

- In-Circuit Emulator (sold separately)

- In-Circuit Debugger (sold separately)
« A full-featured editor with color-coded context
« A multiple project manager

» Customizable data windows with direct edit of
contents

 High-level source code debugging
* Mouse over variable inspection

» Drag and drop variables from source to watch
windows

« Extensive on-line help

« Integration of select third party tools, such as
IAR C Compilers

The MPLAB IDE allows you to:

« Edit your source files (either C or assembly)

* One-touch compile or assemble, and download to
emulator and simulator tools (automatically
updates all project information)

» Debug using:

- Source files (C or assembly)
- Mixed C and assembly
- Machine code

MPLAB IDE supports multiple debugging tools in a
single development paradigm, from the cost-effective
simulators, through low-cost in-circuit debuggers, to
full-featured emulators. This eliminates the learning
curve when upgrading to tools with increased flexibility
and power.

© 2010 Microchip Technology Inc.
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TABLE 16-18: OSCILLATOR PARAMETERS FOR PIC12F615-H (High Temp.)

Param Sym Characteristic Frequency Units | Min Typ Max Conditions
No. Tolerance
0S08 |INTosc |Int. Calibrated INTOSC +10% MHz 7.2 8.0 8.8 2.0V <VDD <5.5V
Freq.(® -40°C < TA <150°C

Note 1: To ensure these oscillator frequency tolerances, Vdd and Vss must be capacitively decoupled as close to
the device as possible. 0.1 pF and 0.01 pF values in parallel are recommended.

TABLE 16-19: COMPARATOR SPECIFICATIONS FOR PIC12F615-H (High Temp.)

P;a\lr:m Sym Characteristic Units Min Typ Max Conditions
CMO01 |Vos Input Offset Voltage mV — +5 +20 (VoD - 1.5)/2
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FIGURE 17-18: PIC12HV609/615 IpD LP (32 kHz) vs. VDD
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FIGURE 17-41: MAXIMUM HFINTOSC START-UP TIMES vs. Vbb OVER TEMPERATURE
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

To: Technical Publications Manager Total Pages Sent
RE: Reader Response

From: Name

Company
Address
City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -
Application (optional):

Would you like a reply? Y N
Device: PIC12F609/615/617/12HV609/615 Literature Number: DS41302D
Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4, What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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