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MicrocHIP PIC12F609/615/617/12HV609/615

8-Pin Flash-Based, 8-Bit CM OS Microcontrollers

High-Performance RISC CPU:

e Only 35 Instructions to Learn:
- All single-cycle instructions except branches
» Operating Speed:
- DC - 20 MHz oscillator/clock input
- DC - 200 ns instruction cycle
* Interrupt Capability
e 8-Level Deep Hardware Stack
« Direct, Indirect and Relative Addressing modes

Special Microcontroller Features:

* Precision Internal Oscillator:

- Factory calibrated to +1%, typical
- Software selectable frequency: 4 MHz or
8 MHz

« Power-Saving Sleep mode
* Voltage Range:
- PIC12F609/615/617: 2.0V to 5.5V

- PIC12HV609/615: 2.0V to user defined
maximum (see note)
* Industrial and Extended Temperature Range
« Power-on Reset (POR)
» Power-up Timer (PWRT) and Oscillator Start-up
Timer (OST)
* Brown-out Reset (BOR)

» Watchdog Timer (WDT) with independent
Oscillator for Reliable Operation

* Multiplexed Master Clear with Pull-up/Input Pin
« Programmable Code Protection
« High Endurance Flash:

- 100,000 write Flash endurance
- Flash retention: > 40 years

» Self Read/ Write Program Memory (PIC12F617
only)

Low-Power Features:

« Standby Current:
- 50 nA @ 2.0V, typical
» Operating Current:
- 11 pA @ 32 kHz, 2.0V, typical
- 260 pA @ 4 MHz, 2.0V, typical
« Watchdog Timer Current:
- 1pA @ 2.0V, typical

Note:  Voltage across the shunt regulator should

not exceed 5V.

Peripheral Features:

» Shunt Voltage Regulator (PIC12HV609/615 only):

- 5volt regulation

- 4 mA to 50 mA shunt range

e 51/0 Pins and 1 Input Only

« High Current Source/Sink for Direct LED Drive
- Interrupt-on-pin change or pins
- Individually programmable weak pull-ups

* Analog Comparator module with:

- One analog comparator

- Programmable on-chip voltage reference
(CVREF) module (% of VDD)

- Comparator inputs and output externally
accessible

- Built-In Hysteresis (software selectable)

« Timer0: 8-Bit Timer/Counter with 8-Bit

Programmable Prescaler

« Enhanced Timer1:

- 16-bit timer/counter with prescaler

- External Timerl Gate (count enable)

- Option to use OSC1 and OSC2 in LP mode
as Timer1 oscillator if INTOSC mode
selected

- Option to use system clock as Timerl

« In-Circuit Serial Programming™ (ICSP™) via Two

Pins

PIC12F615/617/HV615 ONLY:

» Enhanced Capture, Compare, PWM module:
- 16-bit Capture, max. resolution 12.5 ns
- Compare, max. resolution 200 ns
- 10-bit PWM with 1 or 2 output channels, 1
output channel programmable “dead time,”
max. frequency 20 kHz, auto-shutdown
* A/D Converter:
- 10-hit resolution and 4 channels, samples
internal voltage references
* Timer2: 8-Bit Timer/Counter with 8-Bit Period
Register, Prescaler and Postscaler

© 2010 Microchip Technology Inc.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We
welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com
You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision of
silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

« Microchip’s Worldwide Web site; http://www.microchip.com

« Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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2.0 MEMORY ORGANIZATION FIGURE 2-2: PROGRAM MEMORY MAP
AND STACK FOR THE
2.1  Program Memory Organization PIC12F617
The PIC12F609/615/617/12HV609/615 has a 13-bit PC<12:0>
program counter capable of addressing an 8K x 14
program memory space. Only the first 1K x 14 (0000h- g;ti ERHRUETR'C‘W 13
03FFh) for the PIC12F609/615/12HV609/615 is ’
physically implemented. For the PIC12F617, the first
2K x 14 (0000h-07FFh) is physically implemented. Stack Level 1
Accessing a location above these boundaries will Stack Ee"e' 2
cause a wrap-around within the first 1K x 14 space for .
PIC12F609/615/12HV609/615 devices, and within the *
. i Stack Level 8
first 2K x 14 space for the PIC12F617 device. The
Reset vector is at 0000h and the interrupt vector is at Roset Vector
0004h (see Figure 2-1). 0000h
FIGURE 2-1: PROGRAM MEMORY MAP . $
AND STACK FOR THE Interrupt Vector 0004h
PIC12F609/615/12HV609/615 on-Chip 0005h
Program{ Page 0
PC<12:0> Memory 07FFh
0800h
CALL, RETURN 13 Wraps to 0000h-07FFh
RETFI E, RETLW @ 1FFFh
Stack Level 1
Stack Level 2 . .
= 2.2 Data Memory Organization
. The data memory (see Figure 2-3) is partitioned into two

Stack Level 8

banks, which contain the General Purpose Registers
(GPR) and the Special Function Registers (SFR). The

Reset Vector 0000h Special Function Registers are located in the first 32
locations of each bank. Register locations 40h-7Fh in

Bank 0 are General Purpose Registers, implemented as

<:: static RAM. For the PIC12F617, the register locations

Interrupt Vector 0004h 20h-7Fh in Bank 0 and AOh-EFh in Bank 1 are general
0005h purpose registers implemented as Static RAM. Register

locations FOh-FFh in Bank 1 point to addresses 70h-7Fh

On-chip Program in Bank 0. All other RAM is unimplemented and returns

Memory ‘0’ when read. The RPO bit of the STATUS register is the
03FFh bank select bit.
0400h RPO
Wraps to 0000h-03FFh 0 — BankOis selected
1FFFh 1 — Banklisselected

Note: The IRP and RP1 bits of the STATUS
register are reserved and should always be
maintained as ‘0’s.

© 2010 Microchip Technology Inc. DS41302D-page 11
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2223 INTCON Register

Note: Interrupt flag bits are set when an interrupt
condition occurs, regardless of the state of
its corresponding enable bit or the Global
Enable bit, GIE of the INTCON register.
User software should ensure the
appropriate interrupt flag bits are clear
prior to enabling an interrupt.

The INTCON register is a readable and writable
register, which contains the various enable and flag bits
for TMRO register overflow, GPIO change and external
GP2/INT pin interrupts.

REGISTER 2-3: INTCON: INTERRUPT CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
GIE PEIE TOIE INTE GPIE TOIF INTF GPIF
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’ = Bitis cleared X = Bit is unknown
bit 7 GIE: Global Interrupt Enable bit

1 = Enables all unmasked interrupts
0 = Disables all interrupts

bit 6 PEIE: Peripheral Interrupt Enable bit
1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts
bit 5 TOIE: Timer0 Overflow Interrupt Enable bit
1 = Enables the TimerO0 interrupt
0 = Disables the Timer0 interrupt
bit 4 INTE: GP2/INT External Interrupt Enable bit
1 = Enables the GP2/INT external interrupt
0 = Disables the GP2/INT external interrupt
bit 3 GPIE: GPIO Change Interrupt Enable bit(1)
1 = Enables the GPIO change interrupt
0 = Disables the GPIO change interrupt
bit 2 TOIF: TimerO Overflow Interrupt Flag bit(®
1 = TimerO0 register has overflowed (must be cleared in software)
0 = TimerO register did not overflow
bit 1 INTF: GP2/INT External Interrupt Flag bit
1 = The GP2/INT external interrupt occurred (must be cleared in software)
0 = The GP2/INT external interrupt did not occur
bit 0 GPIF: GPIO Change Interrupt Flag bit
1 = When at least one of the GPIO <5:0> pins changed state (must be cleared in software)
0 = None of the GPIO <5:0> pins have changed state

Note 1: 10OC register must also be enabled.

2:  TOIF bit is set when TMRO rolls over. TMRO is unchanged on Reset and should be initialized before
clearing TOIF bit.

DS41302D-page 20 © 2010 Microchip Technology Inc.
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2.2.2.6 PCON Register

The Power Control (PCON) register (see Table 12-2)
contains flag bits to differentiate between a:

» Power-on Reset (POR)

* Brown-out Reset (BOR)

« Watchdog Timer Reset (WDT)

e External MCLR Reset

The PCON register also controls the software enable of
the BOR.

The PCON register bits are shown in Register 2-6.

REGISTER 2-6: PCON: POWER CONTROL REGISTER

u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0()
— — — — — — POR BOR
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 7-2 Unimplemented: Read as ‘0’
bit 1 POR: Power-on Reset Status bit
1 = No Power-on Reset occurred
0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)
bit 0 BOR: Brown-out Reset Status bit

1 = No Brown-out Reset occurred

0 = A Brown-out Reset occurred (must be set in software after a Brown-out Reset occurs)

Note 1. Reads as ‘0’ if Brown-out Reset is disabled.

© 2010 Microchip Technology Inc.
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FIGURE 3-1: FLASH PROGRAM MEMORY READ CYCLE EXECUTION
Q1 |Q2 |Q3 |Q4 |Q1 Q2 |Q3 |Q4 |Q1 |Q2 |Q3 |Q4 |Q1 Q2 |Q3 |Q4 |Q1 |Q2 |Q3 |Q4 Q1 Q2 Q3 |Q4
| | |
I I I
Flash DATA

INSTR (PC - 1)

INSTR (PC + 3)
Executed here

INSTR (PC + 4)
Executed here

Executed here Executed here

Executed here

I

BSF PMCONZ1,RD I INSTR (PC + 1)
| Executed here
I

|
I
I I
I |
>< INSTR (PC) >< INSTR (PC + 1) ><PMDATH,PMDATL>< INSTR (PC +3) >< INSTR (PC + 4) ><
I
I
I
I
I
I
|
I
I
|

|
|
|
|
\
|
|
|
|
|

| | |
I I I
Flash ADDR < PC >< PC+1 y<PMADRH,PMADRIj< PC +3 X PC+4 X PC+5 )
| | | I
|
I
I
I
I
I
I
I
|
I
I
|
|

RD bit /
I
PMDATH I
PMDATL | | |><
Register | | |
PMRHLT | / | \
| |
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NOTES:

DS41302D-page 36 © 2010 Microchip Technology Inc.



PIC12F609/615/617/12HV609/615

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.

DS41302D-page 48
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5.2.4.4 GP3/T1GM 2/MCLR/VPP

Figure 5-3 shows the diagram for this pin. The GP3 pin
is configurable to function as one of the following:
 ageneral purpose input

« aTimerl gate (count enable), alternate pin(l' 2)

» as Master Clear Reset with weak pull-up

Note 1: Alternate pin function.
2: PIC12F615/617/HV615 only.
FIGURE 5-3: BLOCK DIAGRAM OF GP3
VDD
MCLRE —|>o—o| |:—|;Veak
Data Bus )
MCLRE
Reset . b Input
Pin
[
RD _ﬂ Vss
TRISIO
. § MCLRE Vss
RD _] ﬁ
GPIO J
e{D Q
WR K 3 Q D
fole N
EN Q1
RD ;
[ole} Q D
Q s® EN
Interrupt-on- [4
Change —~ | From other
R GP<5:4, 2:0> pins
RD GPIO
Write ‘0’ to GBIF
Note 1: Set has priority over Reset

© 2010 Microchip Technology Inc. DS41302D-page 49
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9.8 Comparator Gating Timerl

This feature can be used to time the duration or interval
of analog events. Clearing the T1GSS bit of the
CMCONL1 register will enable Timerl to increment
based on the output of the comparator. This requires
that Timerl is on and gating is enabled. See
Section 7.0 “Timerl Module with Gate Control” for
details.

It is recommended to synchronize the comparator with
Timerl by setting the CMSYNC bit when the
comparator is used as the Timerl gate source. This
ensures Timerl does not miss an increment if the
comparator changes during an increment.

9.9 Synchronizing Comparator Output
to Timerl

The comparator output can be synchronized with
Timerl by setting the CMSYNC bit of the CMCON1
register. When enabled, the comparator output is
latched on the falling edge of the Timerl clock source.
If a prescaler is used with Timerl, the comparator
output is latched after the prescaling function. To
prevent a race condition, the comparator output is
latched on the falling edge of the Timerl clock source
and Timerl increments on the rising edge of its clock
source. See the Comparator Block Diagram (Figure 9-
2) and the Timerl Block Diagram (Figure 7-1) for more
information.

REGISTER 9-2: CMCON1: COMPARATOR CONTROL REGISTER 1
uU-0 uU-0 uU-0 R/W-0 R/W-0 uU-0 R/W-1 R/W-0
— — — T1ACS CMHYS — T1GSS CMSYNC
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

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

X = Bit is unknown

bit 7-5 Unimplemented: Read as ‘0’
bit 4 T1ACS: Timerl Alternate Clock Select bit
1 = Timer 1 Clock Source is System Clock (Fosc)
0 = Timer 1 Clock Source is Instruction Clock (Fosc\4)
bit 3 CMHYS: Comparator Hysteresis Select bit
1 = Comparator Hysteresis enabled
0 = Comparator Hysteresis disabled
bit 2 Unimplemented: Read as ‘0’
bit 1 T1GSS: Timerl Gate Source Select bit™®
1 = Timer 1 Gate Source is T1G pin (pin should be configured as digital input)
0 = Timer 1 Gate Source is comparator output
bit O CMSYNC: Comparator Output Synchronization bit®®

1 = Output is synchronized with falling edge of Timer1 clock
0 = Output is asynchronous

Note 1. Referto Section 7.6 “Timerl Gate”.
2: Refer to Figure 9-2.

© 2010 Microchip Technology Inc.
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TABLE 11-3: SUMMARY OF REGISTERS ASSOCIATED WITH COMPARE
. . . . . . . . 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® | CCP1IEW — CMIE — TMR2IE® | TMRLIE |-00- 0-00|-00- 0-00
PIR1 — ADIF® | cCP1IF® — CMIF — TMR2IF® | TMR1IF [-00- 0-00|-00- 0-00
T1CON T1GINV | TMR1GE | TICKPS1 | TACKPSO | TLOSCEN| TISYNC | TMRACS | 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
TMR2 Timer2 Module Register 0000 0000 ({0000 0000
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 Compare.
Note 1: For PIC12F615/617/HV615 only.

© 2010 Microchip Technology Inc.
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FIGURE 12-4: TIME-OUT SEQUENCE ON POWER-UP (DELAYED MCLR): CASE 1
VDD —/
MCLR —
Internal POR |_|

PWRT Time-out

OST Time-out

Internal Reset

TPWRT:

~—ToST—=

PWRT Time-out

OST Time-out

Internal Reset

FIGURE 12-5: TIME-OUT SEQUENCE ON POWER-UP (DELAYED MCLR): CASE 2
VDD —/
MCLR —
Internal POR H

TPWRT

+<—TosT—

.

PWRT Time-out

OST Time-out

Internal Reset

TPWRT

FIGURE 12-6: TIME-OUT SEQUENCE ON POWER-UP (MCLR WITH VDD)
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FIGURE 16-1: PIC12F609/615/617 VOLTAGE-FREQUENCY GRAPH,
-40°C <TA <+125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

FIGURE 16-2: PIC12HV609/615 VOLTAGE-FREQUENCY GRAPH,
-40°C <TA <+125°C
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Note 1: The shaded region indicates the permissible combinations of voltage and frequency.
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16.11 AC Characteristics: PIC12F609/615/617/12HV609/615 (Industrial, Extended)

FIGURE 16-4: CLOCK TIMING
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TABLE 16-1: CLOCK OSCILLATOR TIMING REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C < TA < +125°C
Pilroam Sym Characteristic Min Typt Max Units Conditions
0S01  |Fosc |External CLKIN Frequency DC — 37 kHz |LP Oscillator mode
DC — 4 MHz | XT Oscillator mode
DC — 20 MHz |HS Oscillator mode
DC — 20 MHz |EC Oscillator mode
Oscillator Frequency™® — 32.768 — kHz |LP Oscillator mode
0.1 — 4 MHz | XT Oscillator mode
1 — 20 MHz |HS Oscillator mode
DC — 4 MHz |RC Oscillator mode
0S02 |Tosc |External CLKIN Period® 27 — w us  |LP Oscillator mode
250 — 0 ns XT Oscillator mode
50 — 0 ns HS Oscillator mode
50 — 0 ns EC Oscillator mode
Oscillator Period® — 305 — us  |LP Oscillator mode
250 — 10,000 ns XT Oscillator mode
50 — 1,000 ns HS Oscillator mode
250 — — ns RC Oscillator mode
0S03  |Tey Instruction Cycle Time 200 Tey DC ns |Tcy = 4/Fosc
0S04* |TosH, |[External CLKIN High, 2 — — us LP oscillator
TosL External CLKIN Low 100 _ _ ns XT oscillator
20 — — ns HS oscillator
0S05* |TosR, |External CLKIN Rise, 0 — 0 ns LP oscillator
TosF External CLKIN Fall 0 _ © ns XT oscillator
0 — 0 ns HS oscillator

*  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 operation and/or higher than expected
current consumption. All devices are tested to operate at “min” values with an external clock applied to OSC1 pin. When
an external clock input is used, the “max” cycle time limit is “DC” (no clock) for all devices.
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FIGURE 16-5: CLKOUT AND I/O TIMING
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TABLE 16-3: CLKOUT AND I/O TIMING PARAMETERS

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

Pilr:m Sym Characteristic Min Typt| Max |Units| Conditions
0S11 |TosH2ckL |FoscT to CLKOUT! D — — | 70 | ns |[Vbp=5.0v
0S12 |TosH2ckH [Fosc? to CLKOUTT @ — — | 72 | ns |VbD=5.0V
0S13 |TckL2ioV  |CLKOUTY to Port out valid® — — | 20 | ns
0S14 |Tiov2ckH |Port input valid before CLKOUTT® | Tosc+200ns| — | — | ns
0S15 |TosH2i0V |FoscT (Q1 cycle) to Port out valid — 50 70* ns |VDD =5.0V
0S16 |TosH2iol FoscT (Q2 cycle) to Port input invalid 50 — — ns |VbpD =5.0V

(/O in hold time)
0S17 |Tiov2osH |Port input valid to FoscT (Q2 cycle) 20 — — ns
(/O in setup time)
0S18 |TioR Port output rise time® — 15 72 ns |VDD = 2.0V
— 40 32 VDD = 5.0V
0S19 |TioF Port output fall time@ — 28 | 55 | ns |VDD=2.0V
— 15 30 VDD = 5.0V
0S20* [TINP INT pin input high or low time 25 — — ns
0S21* |TRAP GPIO interrupt-on-change new input Tey — — ns
level time

* These parameters are characterized but not tested.
T Data in “Typ” column is at 5.0V, 25°C unless otherwise stated.
Note 1: Measurements are taken in RC mode where CLKOUT output is 4 x Tosc.
2:  Includes OSC2 in CLKOUT mode.
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FIGURE 17-10: PIC12F609/615/617 IPD BASE vs. VDD
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FIGURE 17-11: PIC12F609/615/617 IPpD COMPARATOR (SINGLE ON) vs. VDD

90 T T T T
| | | |
\ | \ | Extended
80 F— — — —
0 F — — — —
<
3
o
=
®]
g 60— = — =
50 F — — — —
| | | |
| | Typical: Statistical Mean @25°C
Industrial: Mean (Worst-Case Temp) + 3o
40— = = + — — — — 1+ — — 7 (40°Ct085°C) -
\ | Extended: Mean (Worst-Case Temp) + 3¢
| | (-40°C to 125°C)
30 | | | |
1 2 3 4 5 6
VoD (V)

© 2010 Microchip Technology Inc. DS41302D-page 175



PIC12F609/615/617/12HV609/615

FIGURE 17-41: MAXIMUM HFINTOSC START-UP TIMES vs. Vbb OVER TEMPERATURE
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FIGURE 17-42: MINIMUM HFINTOSC START-UP TIMES vs. Vbb OVER TEMPERATURE
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8-Lead Plastic Small Outline (SN) — 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

1°r

oU UL

/ SILK SCREEN

Y1

ol

—»‘ l-—o X1

I N

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 (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55

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

Microchip Technology Drawing No. C04-2057A
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