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PIC12F683

8-Pin Diagram (PDIP, SOIC)

|
Voo —{|1 [ Vss
™
GP5/T1CKI/OSC1/CLKIN =—[]2 & [ l~— GPO/ANO/CIN+/ICSPDAT/ULPWU
LL
N
GP4/AN3/T1G/OSC2/CLKOUT ——{]3 Z) [J«~— GP1/AN1/CIN-/VREF/ICSPCLK
o
GP3/MCLR/VPP —[4 [ +—— GP2/AN2/TOCKI/INT/COUT/CCP1
8-Pin Diagram (DFN)
VDD l1 8| Vss
GP5/TICKI/OSC1/CLKIN =——» H 2 7] GPO/ANO/CIN+/ICSPDAT/ULPWU
— PIC12F683
GP4/AN3/TIG/OSC2/CLKOUT H 3 6 ] GP1/AN1/CIN-/VREF/ICSPCLK
GP3/MCLR/VPP H 4 5 ] GP2/AN2/TOCKI/INT/COUT/CCP1
8-Pin Diagram (DFN-S)
VDD l1 8| Vss
GP5/TICKI/OSC1/CLKIN =——» H 2 7] GPO/ANO/CIN+/ICSPDAT/ULPWU
— PIC12F683
GP4/AN3/TIG/OSC2/CLKOUT H 3 6 ] GP1/AN1/CIN-/VREF/ICSPCLK
GP3/MCLR/VPP H 4 5 ] GP2/AN2/TOCKI/INT/COUT/CCP1
TABLE 1: 8-PIN SUMMARY
1/0 Pin Analog Comparators Timer CCP Interrupts | Pull-ups Basic
GPO 7 ANO CIN+ — — I0oC Y ICSPDAT/ULPWU
GP1 6 AN1/VREF CIN- — — I0C Y ICSPCLK
GP2 5 AN2 COouT TOCKI CCP1 INT/IOC Y —
GP3M | 4 — — — — lole Y@ MCLR/VPP
GP4 3 AN3 — T1G — IoC Y OSC2/CLKOUT
GP5 2 — — T1CKI — I0C Y OSC1/CLKIN
— 1 — — — — — — VDD
— 8 — — — — — — Vss
Note 1: Input only.
2:  Only when pin is configured for external MCLR.
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PIC12F683

2.0 MEMORY ORGANIZATION

2.1 Program Memory Organization

The PIC12F683 has a 13-bit program counter capable
of addressing an 8k x 14 program memory space. Only
the first 2k x 14 (0000h-07FFh) for the PIC12F683 is
physically implemented. Accessing a location above
these boundaries will cause a wraparound within the
first 2K x 14 space. The Reset vector is at 0000h and
the interrupt vector is at 0004h (see Figure 2-1).
FIGURE 2-1: PROGRAM MEMORY MAP
AND STACK FOR THE
PIC12F683

PC<12:0>
CALL, RETURN | 13
RETFIE, RETLW |

Stack Level 1
Stack Level 2

Stack Level 8

Reset Vector 0000h
Interrupt Vector 0004h
0005h

On-chip Program

Memory
07FFh
0800h
Wraps to 0000h-07FFh
1FFFh

2.2 Data Memory Organization

The data memory (see Figure 2-2) is partitioned into two
banks, which contain the General Purpose Registers
(GPR) and the Special Function Registers (SFR). The
Special Function Registers are located in the first 32
locations of each bank. Register locations 20h-7Fh in
Bank 0 and AOh-BFh in Bank 1 are General Purpose
Registers, implemented as static RAM. Register
locations FOh-FFh in Bank 1 point to addresses 70h-7Fh
in Bank 0. All other RAM is unimplemented and returns
‘0" when read. RPO of the STATUS register is the bank
select bit.

RPO
0 — Bank 0 is selected
1 — Bank 1 is selected

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

© 2007 Microchip Technology Inc.
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PIC12F683

TABLE 2-2: PIC12F683 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
Bank 1
80h |INDF Addressing this location uses contents of FSR to address data memory (not a physical register) | xxxx xxxx |17, 90
81h |oPTIoN REG| GPPU | INTEDG | Tocs | Tose | psa | ps2 | psi | Pso |1111 1111[12,90
82h |PCL Program Counter’s (PC) Least Significant Byte 0000 0000(17,90
83h |STATUS IRPM ‘ rRP1(M ‘ RPO ‘ TO ‘ PD ‘ z ‘ DC ‘ c 0001 1xxx|11, 90
84h |FSR Indirect Data Memory Address Pointer xxxxX xxxx|17,90
85h |TRISIO — | — | TRisios | TRISIO4 | TRISIO3 | TRISIO2 | TRISIOL | TRISIOO |--11 111132, 90
86h — Unimplemented — —
87h — Unimplemented — —
88h — Unimplemented — —
89h — Unimplemented — —
8Ah |PCLATH — — — Write Buffer for upper 5 bits of Program Counter ---0 0000(17,90
8Bh [INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF |0000 0000(13,90
8Ch |PIE1 EEIE ADIE CCP1IE — CMIE OSFIE | TMR2IE | TMR1IE |000- 0000 |14, 90
8Dh — Unimplemented — —
8Eh |PCON = = ULPWUE | SBOREN = = POR BOR |--01 --ggq|16,90
8Fh |OSCCON — IRCF2 | IRCF1 | IRCFO | OSTS® | HTS LTS SCS |-110 x000(20, 90
90h |OSCTUNE — — — TUN4 TUN3 TUN2 TUN1 TUNO |---0 0000(24,90
91h — Unimplemented — —
92h |PR2 Timer2 Module Period Register 1111 1111(49,90
93h — Unimplemented — —
94h — Unimplemented — —
95h |wpU® — — WPU5 | WPU4 — WPU2 | WPU1 | WPUO |--11 -111(34,90
96h |1OC — — 10C5 10C4 10C3 10C2 I0C1 IOCO |--00 0000(34,90
97h — Unimplemented — —
98h — Unimplemented — —
99h |[VRCON VREN — VRR — VR3 VR2 VR1 VRO 0-0- 0000]58, 90
9Ah |EEDAT EEDAT7 | EEDAT6 | EEDATS5 | EEDAT4 | EEDAT3 | EEDAT2 | EEDAT1 | EEDATO {0000 0000|71, 90
9Bh |EEADR EEADR7 | EEADR6 | EEADRS | EEADR4 | EEADR3 | EEADR2 | EEADR1 | EEADRO | 0000 000071, 90
9Ch |[EECON1 — — — — WRERR | WREN WR RD ---- x000|72,91
9Dh |[EECON2 EEPROM Control Register 2 (not a physical register) === === 72,91
9Eh |ADRESL Least Significant 2 bits of the left shifted result or 8 bits of the right shifted result Xxxx XXxXx |66, 91
9Fh |ANSEL — ADCS2 | ADCS1 | ADCS0 | ANs3 | ANs2 | ANS1 | ANSO [-o00 111133 91
Legend: —=unimplemented locations read as ‘0’, u = unchanged, x = unknown, g = value depends on condition,

shaded = unimplemented
Note 1. IRP and RP1 bits are reserved, always maintain these bits clear.

2.  OSTS bit of the OSCCON register reset to ‘0’ with Dual Speed Start-up and LP, HS or XT selected as the oscillator.
3:  GP3 pull-up is enabled when MCLRE is ‘1’ in the Configuration Word register.

DS41211D-page 10
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PIC12F683

FIGURE 2-4:

DIRECT/INDIRECT ADDRESSING PIC12F683

Direct Addressing

Indirect Addressing

RP1D RPO 6 From Opcode 0 IRP® 7 File Select Register 0
\ \4 ) \ \4 A V }
Bank Select Location Select Bank Select Location Select
\- | > 00 01 10 1 </
00h 180h
Data Not Used
Memory
7Fh 1FFh
Bank O Bank 1 Bank 2 Bank 3

For memory map detail, see Figure 2-2.

Note 1:

The RP1 and IRP bits are reserved; always maintain these bits clear.

DS41211D-page 18
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PIC12F683

3.5.21 OSCTUNE Register

The HFINTOSC is factory calibrated but can be
adjusted in software by writing to the OSCTUNE
register (Register 3-2).

The default value of the OSCTUNE register is ‘0’. The
value is a 5-bit two’s complement number.

When the OSCTUNE register is modified, the
HFINTOSC frequency will begin shifting to the new
frequency. Code execution continues during this shift.
There is no indication that the shift has occurred.

OSCTUNE does not affect the LFINTOSC frequency.
Operation of features that depend on the LFINTOSC
clock source frequency, such as the Power-up Timer
(PWRT), Watchdog Timer (WDT), Fail-Safe Clock
Monitor (FSCM) and peripherals, are not affected by the
change in frequency.

REGISTER 3-2: OSCTUNE: OSCILLATOR TUNING REGISTER
U-0 uU-0 u-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

DS41211D-page 24
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PIC12F683

4256 GP5/T1CKI/OSC1/CLKIN FIGURE 4-6: BLOCK DIAGRAM OF GP5
Figure 4-6 shows the diagram for this pin. The GP5 pin INNTIOdSC
is configurable to function as one of the following: Data ce TMRILPEN®
« ageneral purpose I/O Bus o Ip @ ?/ VDD
« aTimer1 clock input wr | ek o :}—d |:—|:Neak
* a crystal/resonator connection WPU N
e aclock input RD 4 PPU
WPU
Circuit
0sc2
D Q Voo

WR_| L\ CK =
cro TP Q

1/0 pin

9D Q
WR

trRisio1P K Qe
J INTOSC
RD 1 Mode
TRISIO

RD _‘ﬁ

GPIO

1

?
lw)
O

WR _|]
10C d

FR
ol

RD
10C

EN

Interrupt-on-
change

RD GPIO

To Timerl or CLKGEN

Note 1: Timerl LP oscillator enabled.

2: When using Timerl with LP oscillator, the
Schmitt Trigger is bypassed.

TABLE 4-1: SUMMARY OF REGISTERS ASSOCIATED WITH GPIO

. . . . . . . - 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

ANSEL — ADCS2 ADCS1 ADCSO0 ANS3 ANS2 ANS1 ANSO -000 1111 -000 1111
CCP1CON — — DC1B1 DC1BO CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO --00 0000 --00 0000
CMCONO — CouT — CINV CIs CM2 CM1 CMO -0-0 0000 -0-0 0000
PCON = — ULPWUE | SBOREN = — POR BOR --01 --qq --0u --uu
INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF 0000 0000 0000 000x
10C — — 10C5 10C4 10C3 10C2 10C1 10C0 --00 0000 --00 0000
OPTION_REG GPPU | INTEDG TOCS TOSE PSA PS2 PS1 PSO 1111 1111 1111 1111
GPIO — — GP5 GP4 GP3 GP2 GP1 GPO --XX XXXX --x0 x000
T1CON TIGINV | TMRIGE | TICKPS1 | TICKPSO | TLOSCEN | TISYNC | TMRICS | TMR1ON 0000 0000 0000 0000
TRISIO — — TRISIOS | TRISIO4 | TRISIO3 | TRISIO2 | TRISIO1 | TRISIOO --11 1111 --11 1111
WPU — — WPU5 WPU4 — WPU2 WPU1 WPUO --11 -111 --11 -111
Legend: x = unknown, u = unchanged, — = unimplemented locations read as ‘0’. Shaded cells are not used by GPIO.
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6.0 TIMER1 MODULE WITH GATE
CONTROL

The Timerl module is a 16-bit timer/counter with the
following features:
« 16-bit timer/counter register pair (TMR1H: TMR1L)
« Programmable internal or external clock source
e 3-hit prescaler
< Optional LP oscillator
e Synchronous or asynchronous operation
« Timerl gate (count enable) via comparator or
T1G pin
« Interrupt on overflow

« Wake-up on overflow (external clock,
Asynchronous mode only)

« Special Event Trigger (with CCP)

« Comparator output synchronization to Timerl
clock

Figure 6-1 is a block diagram of the Timer1 module.

6.1 Timerl Operation

The Timerl module is a 16-bit incrementing counter
which is accessed through the TMR1H: TMRLL register
pair. Writes to TMR1H or TMR1L directly update the
counter.

When used with an internal clock source, the module is
a timer. When used with an external clock source, the
module can be used as either a timer or counter.

6.2 Clock Source Selection

The TMR1CS bit of the TLCON register is used to select
the clock source. When TMR1CS = 0, the clock source
is Fosc/4. When TMRICS = 1, the clock source is
supplied externally.

Clock Source TMRI1CS
Fosc/4 0
T1CKI pin 1

FIGURE 6-1: TIMER1 BLOCK DIAGRAM
t T1GINV

Set flag bit

TMRL1IF on To Comparator Module

Overflow TMR1® Timerl Clock _

0 Synchronized
TMR1H ™R1L T clock input
1|+—
, . Oscillator Q) TISYNC
oscuTickl X——9—¢— 2> 1 —
; : Prescaler Synchronize®
' Fosc/4 1,2,4,8
! ' Internal 0 S det
osc216 Xe——e—— Clock j(z
T1CKPS<1:0>
TMR1CS
1
INTOSC
T10SCEN cout 0
T1GSS
Note 1: ST Bufferis low power type when using LP oscillator, or high speed type when using T1CKI.
2:  Timerl register increments on rising edge.
3:  Synchronize does not operate while in Sleep.

DS41211D-page 44
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8.0 COMPARATOR MODULE

Comparators are used to interface analog circuits to a
digital circuit by comparing two analog voltages and
providing a digital indication of their relative magnitudes.
The comparators are very useful mixed signal building
blocks because they provide analog functionality
independent of the program execution. The analog
comparator module includes the following features:

¢ Multiple comparator configurations

« Comparator output is available internally/externally
« Programmable output polarity

« Interrupt-on-change

e Wake-up from Sleep

e Timerl gate (count enable)

« Output synchronization to Timerl clock input

* Programmable voltage reference

8.1

The comparator is shown in Figure 8-1 along with the
relationship between the analog input levels and the
digital output. When the analog voltage at VIN+ is less
than the analog voltage at VIN-, the output of the
comparator is a digital low level. When the analog
voltage at VIN+ is greater than the analog voltage at
VIN-, the output of the comparator is a digital high level.

Comparator Overview

FIGURE 8-1: SINGLE COMPARATOR
VIN+ +
Output
VIN- -

---- VIN-
— VIN+

Output

Note:  The black areas of the output of the
comparator represents the uncertainty

due to input offsets and response time.

FIGURE 8-2: COMPARATOR OUTPUT BLOCK DIAGRAM
CMSYNC
To Timerl Gate

— Z — =
3 C
S5 J ) 0
o 3 To COUT pin
a2 |m

— 0 D Q J

Timerl _L
clock source®
| To Data Bus
D Q \/‘/
Q1
- EN RD CMCONO
\ Set CMIF bit
D Q )
Q3*RD CMCONO EN
CL
Reset
Note 1: Comparator output is latched on falling edge of Timerl clock source.
2: Q1 and Q3 are phases of the four-phase system clock (Fosc).
3: Qs held high during Sleep mode.

© 2007 Microchip Technology Inc.
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8.7 Operation During Sleep

The comparator, if enabled before entering Sleep mode,
remains active during Sleep. The additional current
consumed by the comparator is shown separately in
Section 15.0 “Electrical Specifications”. If the
comparator is not used to wake the device, power
consumption can be minimized while in Sleep mode by

8.8 Effects of a Reset

A device Reset forces the CMCONO and CMCON1
registers to their Reset states. This forces the Compar-
ator module to be in the Comparator Reset mode
(CM<2:0>=000). Thus, all comparator inputs are
analog inputs with the comparator disabled to consume
the smallest current possible.

turning off the comparator. The comparator is turned off
by selecting mode CM<2:0> =000 or CM<2:0> =111
of the CMCONO register.

A change to the comparator output can wake-up the
device from Sleep. To enable the comparator to wake
the device from Sleep, the CMIE bit of the PIE1 register
and the PEIE bit of the INTCON register must be set.
The instruction following the Sleep instruction always
executes following a wake from Sleep. If the GIE bit of
the INTCON register is also set, the device will then
execute the Interrupt Service Routine.

REGISTER 8-1: CMCONO: COMPARATOR CONFIGURATION REGISTER
U-0 R-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— |  cour | — | on | as [ em2 | owm CMO
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 Unimplemented: Read as ‘0’
bit 6 COUT: Comparator Output bit
When CINV = o:
1 = VIN+ > VIN-
0 = VIN+ < VIN-
When CINV = 1:
1 = VIN+ < VIN-
0 = VIN+ > VIN-
bit 5 Unimplemented: Read as ‘0’
bit 4 CINV: Comparator Output Inversion bit

1 = Output inverted
0 = Output not inverted

bit 3 CIS: Comparator Input Switch bit
When CM<2:0>=1100r101:
1 = CIN+ connects to VIN-
0 = CIN- connects to VIN-
When CM<2:0> = 0xx Or1000r 111:
CIS has no effect.

bit 2-0 CM<2:0>: Comparator Mode bits (See Figure 8-5)

000 = CIN pins are configured as analog, COUT pin configured as /0, Comparator output turned off

001 = CIN pins are configured as analog, COUT pin configured as Comparator output

010 = CIN pins are configured as analog, COUT pin configured as /O, Comparator output available internally

011 = CIN- pin is configured as analog, CIN+ pin is configured as /0, COUT pin configured as
Comparator output, CVREF is non-inverting input

100 = CIN- pin is configured as analog, CIN+ pin is configured as 1/0O, COUT pin is configured as /O, Comparator output
available internally, CVREF is non-inverting input

101 = CIN pins are configured as analog and multiplexed, COUT pin is configured as
Comparator output, CVREF is non-inverting input

110 = CIN pins are configured as analog and multiplexed, COUT pin is configured as /O,
Comparator output available internally, CVREF is non-inverting input

111 = CIN pins are configured as /0, COUT pin is configured as 1/0O, Comparator output disabled, Comparator off.

DS41211D-page 56 © 2007 Microchip Technology Inc.
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FIGURE 8-7: COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM
16 Stages
N
8R R R R R
VDD L] - 0 00 o \N\\ 0NN/, ®

8R j |— VRR

16-1 Analog
MUX

VREN 15

CVREF to 14

Comparator «———
Input 1 —

0

VR<3:0>()

O—— VREN
]  WR<3:0> = 0000
- VRR

Note 1: Care should be taken to ensure VREF
remains within the comparator Common
mode input range. See Section 15.0
“Electrical Specifications” formore detail.

TABLE 8-2: SUMMARY OF REGISTERS ASSOCIATED WITH THE COMPARATOR AND VOLTAGE
REFERENCE MODULES

. . . . . . . . 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
ANSEL — ADCS2 | ADCS1 | ADCSO | ANS3 | ANS2 ANS1 ANSO -000 1111 | -000 1111
CMCONO — CouT — CINV CIS CM2 CM1 CMO -0-0 0000 | -0-0 0000
CMCON1 — — — — — — T1GSS | CMSYNC | ---- -- 10| ---- -- 10
INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF 0000 0000 | 0000 000x
PIE1 EEIE ADIE CCP1IE — CMIE | OSFIE | TMR2IE | TMRLIIE 000- 0000 | 0000 0000
PIR1 EEIF ADIF CCP1IF — CMIF | OSFIF | TMR2IF | TMRL1IF 000- 0000 | 000- 0000
GPIO — — GP5 GP4 GP3 GP2 GP1 GPO --XX XXXX | --uu uuuu
TRISIO — — TRISIO5 | TRISIO4 | TRISIO3| TRISIO2 | TRISIO1 | TRISIOO | --11 1111 | --11 1111
VRCON VREN — VRR — VR3 VR2 VR1 VRO 0-0- 0000 | -0-0 0000

Legend: x =unknown, u = unchanged, - = unimplemented, read as ‘0’. Shaded cells are not used for comparator.

© 2007 Microchip Technology Inc. DS41211D-page 59
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REGISTER 9-1: ADCONO: A/D CONTROL REGISTER O

R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
ADFM VCFG — — CHS1 CHSO GO/DONE ADON
bit 7 bit 0
Legend:
R = Readable hit 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 ADFM: A/D Conversion Result Format Select bit

1 = Right justified
0 = Left justified
bit 6 VCFG: Voltage Reference bit
1 = VREF pin
0 =VDD
bit 5-4 Unimplemented: Read as ‘0’
bit 3-2 CHS<1:0>: Analog Channel Select bits
00 = ANO
01 =AN1
10 = AN2
11 = ANS3
bit 1 GO/DONE: A/D Conversion Status bit
1 = A/D conversion cycle in progress. Setting this bit starts an A/D conversion cycle.

This bit is automatically cleared by hardware when the A/D conversion has completed.
0 = A/D conversion completed/not in progress

bit 0 ADON: ADC Enable bit
1 =ADC is enabled
0 = ADC is disabled and consumes no operating current

© 2007 Microchip Technology Inc. DS41211D-page 65
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12.3.1 POWER-ON RESET

The on-chip POR circuit holds the chip in Reset until
VDD has reached a high enough level for proper
operation. To take advantage of the POR, simply
connect the MCLR pin through a resistor to VDD. This
will eliminate external RC components usually needed
to create Power-on Reset. A maximum rise time for
VDD is required. See Section 15.0 “Electrical
Specifications” for details. If the BOR is enabled, the
maximum rise time specification does not apply. The
BOR circuitry will keep the device in Reset until VDD
reaches VBOD (see Section 12.3.4“Brown-Out Reset
(BOR)").

Note: The POR circuit does not produce an
internal Reset when VDD declines. To
re-enable the POR, VDD must reach Vss

for a minimum of 100 us.

When the device starts normal operation (exits the
Reset condition), device operating parameters (i.e.,
voltage, frequency, temperature, etc.) must be met to
ensure operation. If these conditions are not met, the
device must be held in Reset until the operating
conditions are met.

For additional information, refer to the Application Note
ANG607, “Power-up Trouble Shooting” (DS00607).

12.3.2 MCLR

PIC12F683 has a 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.

Voltages applied to the MCLR pin that exceed its
specification can result in both MCLR Resets and
excessive current beyond the device specification
during the ESD event. For this reason, Microchip
recommends that the MCLR pin no longer be tied
directly to VDD. The use of an RC network, as shown in
Figure 12-2, is suggested.

An internal MCLR option is enabled by clearing the
MCLRE bit in the Configuration Word register. When
MCLRE = 0, the Reset signal to the chip is generated
internally. When the MCLRE = 1, the GP3/MCLR pin
becomes an external Reset input. In this mode, the
GP3/MCLR pin has a weak pull-up to VDD.

FIGURE 12-2: RECOMMENDED MCLR
CIRCUIT
Voo
PIC®
§ R1 MCU
1 kQ (or greater)
R2
AM—{XH et
l 100 Q
SW1 (needed with capacitor)
}loptional)
= L
’T 0.1pF
(optional, not critical)

12.3.3 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 64 ms (nominal)
time-out on power-up only, from POR or Brown-out
Reset. The Power-up Timer operates from the 31 kHz
LFINTOSC oscillator. For more information, see
Section 3.5 “Internal Clock Modes”. The chip is kept
in Reset as long as PWRT is active. The PWRT delay
allows the VDD to rise to an acceptable level. A
Configuration bit, PWRTE, can disable (if set) or enable
(if cleared or programmed) the Power-up Timer. The
Power-up Timer should be enabled when Brown-out
Reset is enabled, although it is not required.

The Power-up Timer delay will vary from chip-to-chip
due to:

« VDD variation

« Temperature variation

* Process variation

See DC parameters for details (Section 15.0
“Electrical Specifications”).

Note:  Voltage spikes below Vss at the MCLR
pin, inducing currents greater than 80 mA,
may cause latch-up. Thus, a series resis-
tor of 50-100 Q@ should be used when
applying a “low” level to the MCLR pin,
rather than pulling this pin directly to Vss.
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14.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers are supported with a full
range of hardware and software development tools:
 Integrated Development Environment

- MPLAB® IDE Software
« Assemblers/Compilers/Linkers

- MPASM™ Assembler

- MPLAB C18 and MPLAB C30 C Compilers

- MPLINK™ Object Linker/
MPLIB™ Obiject Librarian

- MPLAB ASM30 Assembler/Linker/Library
¢ Simulators

- MPLAB SIM Software Simulator
« Emulators

- MPLAB ICE 2000 In-Circuit Emulator

- MPLAB REAL ICE™ In-Circuit Emulator
« In-Circuit Debugger

- MPLABICD 2
« Device Programmers

- PICSTART® Plus Development Programmer

- MPLAB PM3 Device Programmer

- PICkit™ 2 Development Programmer

¢ Low-Cost Demonstration and Development
Boards and Evaluation Kits

14.1 MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8/16-bit micro-
controller 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)

- 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

« Visual device initializer for easy register
initialization

« 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
HI-TECH Software C Compilers and IAR
C Compilers

The MPLAB IDE allows you to:

« Edit your source files (either assembly or C)

¢ One touch assemble (or compile) and download
to PIC MCU emulator and simulator tools
(automatically updates all project information)

e Debug using:
- Source files (assembly or C)
- Mixed assembly and C
- 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.

© 2007 Microchip Technology Inc.
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15.2 DC Characteristics: PIC12F683-I (Industrial)
PIC12F683-E (Extended)

Standard Operating Conditions (unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < Ta < +85°C for industrial
-40°C < Ta < +125°C for extended

Conditions
Pilram Device Characteristics | Min | Typt | Max | Units
0. VDD Note
D010 |Supply Current (Ibp)2 | — 11 16 1A 2.0 |Fosc =32kHz

— 18 28 pA 3.0 |LP Oscillator mode

— 35 54 A 5.0
DO11* — 140 240 HA 2.0 |Fosc=1MHz

— 220 380 pA 3.0 |XT Oscillator mode
— 380 550 UA 5.0

D012 — 260 360 pA 2.0 |Fosc=4MHz
— 420 650 pA 3.0 |XT Oscillator mode

— 0.8 11 mA 5.0
D013* — 130 220 A 2.0 |Fosc=1MHz

— 215 360 pA 3.0 |EC Oscillator mode
— 360 520 UA 5.0

D014 — 220 340 A 2.0 |Fosc=4MHz
— 375 550 pA 3.0 |EC Oscillator mode

— 0.65 1.0 mA 5.0
D015 — 8 20 LA 2.0 |Fosc=31kHz

_ 16 40 UA 3.0 LFINTOSC mode
— 31 65 uA 5.0

D016* — 340 450 A 2.0 |Fosc=4MHz
— 500 700 pA 3.0 |HFINTOSC mode

— 0.8 1.2 mA 5.0

D017 — 410 650 A 2.0 |Fosc=8MHz
— 700 950 pA 3.0 |HFINTOSC mode

— 1.30 1.65 mA 5.0

D018 — | 230 | 400 | pA 2.0 |Fosc=4MHz
— | 400 | 680 | pA 30 |EXTRC mode®

— 0.63 11 mA 5.0

D019 — 2.6 3.25 mA 4.5 |Fosc =20 MHz
— 2.8 3.35 mA 5.0 |HS Oscillator mode

* These parameters are characterized but not tested.
t Datain “Typ” column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
Note 1. The test conditions for all IDD measurements in active operation mode are: OSC1 = external square wave,
from rail-to-rail; all I/O pins tri-stated, pulled to Vbb; MCLR = VDD; WDT disabled.
2:  The supply current is mainly a function of the operating voltage and frequency. Other factors, such as I/O
pin loading and switching rate, oscillator type, internal code execution pattern and temperature, also have
an impact on the current consumption.

3: For RC oscillator configurations, current through REXT is not included. The current through the resistor can
be extended by the formula IR = VDD/2REXT (mA) with REXT in kQ.

DS41211D-page 118 © 2007 Microchip Technology Inc.



PIC12F683

15.5 DC Characteristics:

PIC12F683-I (Industrial)
PIC12F683-E (Extended)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
-40°C < Ta < +85°C for industrial
-40°C < TA < +125°C for extended

Operating temperature

Param — . . L.
No Sym Characteristic Min Typt Max |Units Conditions
ViL Input Low Voltage
1/O Port:
D030 with TTL buffer Vss — 0.8 V |45V <VDD<5.5V
DO030A Vss — | 0.15 VbD V  |2.0V<VDD<4.5V
D031 with Schmitt Trigger buffer Vss — 0.2 VDD V |2.0V<VDD<55V
D032 MCLR, OSC1 (RC mode)® Vss — | o02vop | V
D033 OSC1 (XT and LP modes) Vss — 0.3 \Y
DO033A OSC1 (HS mode) Vss — 0.3 VDD \
VIH Input High Voltage
1/0 ports: —
D040 with TTL buffer 2.0 — VDD V |45V <VDD <55V
DO040A 0.25 VoD + 0.8 — VDD V  |2.0V<VDD<4.5V
D041 with Schmitt Trigger buffer 0.8 VDD — VDD V |2.0V<VDD<55V
D042 MCLR 0.8 VbD — VDD \Y
D043 OSC1 (XT and LP modes) 1.6 — VDD \%
DO43A OSC1 (HS mode) 0.7 VDD — VDD \%
D043B OSC1 (RC mode) 0.9 VDD — VDD V  |(Note 1)
liL Input Leakage Current®
D060 1/O ports — +0.1 +1 HA  |VSS < VPIN < VDD,
Pin at high-impedance
D061 MCLR® — 5 HA  |Vss < VPIN < VDD
D063 0scC1 — +0.1 +5 UA |Vss < VPIN £VDD, XT, HS and
LP oscillator configuration
DO70* |IPUR GPIO Weak Pull-up Current 50 250 400 HA |VDD = 5.0V, VPIN = VSS
VoL Output Low Voltage®
D080 1/0 ports — — 0.6 V |loL=8.5mA, VDD =4.5V (Ind.)
VOH Output High Voltage®
D090 1/0 ports VoD - 0.7 — — V  |loH =-3.0 mA, VDD = 4.5V (Ind.)
* These parameters are characterized but not tested.
T Data in “Typ” column is at 5.0V, 25°C 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 to use an external
clock in RC mode.
2:  Negative current is defined as current sourced by the pin.
3: 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.
4: See Section 10.4.1 “Using the Data EEPROM” for additional information.
5: Including OSC2 in CLKOUT mode.
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15.5 DC Characteristics: PIC12F683-I (Industrial)
PIC12F683-E (Extended) (Continued)

Standard Operating Conditions (unless otherwise stated)
DC CHARACTERISTICS Operating temperature -40°C < Ta < +85°C for industrial
-40°C < TA £ +125°C for extended
Param i . . L.
No Sym Characteristic Min Typt Max |Units Conditions
D100 luLp Ultra Low-Power Wake-Up — 200 — nA |See Application Note AN879,
Current “Using the Microchip Ultra
Low-Power Wake-up Module”
(DS00879)
Capacitive Loading Specs on
Output Pins
D101* |COSC2 |OSC2 pin — — 15 pF |In XT, HS and LP modes when
external clock is used to drive
0OSC1
D101A* |Cio All I/O pins — — 50 pF
Data EEPROM Memory
D120 |ED Byte Endurance 100K M — E/W |[-40°C < TA < +85°C
D120A |ED Byte Endurance 10K 100K — E/W [+85°C < TA <+125°C
D121 |VDRwW VDD for Read/Write VMIN — 55 V  |Using EECONL1 to read/write
VMIN = Minimum operating
voltage
D122 |Toew Erase/Write Cycle Time — 5 6 ms
D123 |TReTD Characteristic Retention 40 — — Year |Provided no other specifications
are violated
D124 | TREF Number of Total Erase/Write 1M 10M — E/W |-40°C < TA< +85°C
Cycles before Refresh®
Program Flash Memory
D130 |EP Cell Endurance 10K 100K — E/W |[-40°C < TA < +85°C
D130A |ED Cell Endurance 1K 10K — E/W |+85°C < TA <+125°C
D131 |VPR VDD for Read VMIN — 55 V  |VMIN = Minimum operating
voltage
D132 |VPEw VDD for Erase/Write 4.5 — 55 \%
D133 |TPeEw Erase/Write cycle time — 2 25 ms
D134 |TRETD Characteristic Retention 40 — — Year |Provided no other specifications
are violated

*  These parameters are characterized but not tested.
T Data in “Typ” column is at 5.0V, 25°C 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 to use an external
clock in RC mode.
2:  Negative current is defined as current sourced by the pin.
3: 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.
4: See Section 10.4.1 “Using the Data EEPROM” for additional information.
5: Including OSC2 in CLKOUT mode.
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FIGURE 15-10: PIC12F683 A/D CONVERSION TIMING (NORMAL MODE)
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Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.

FIGURE 15-11: PIC12F683 A/D CONVERSION TIMING (SLEEP MODE)
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Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.
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FIGURE 16-14: MAXIMUM IpD vs. VDD (SLEEP MODE, ALL PERIPHERALS DISABLED)
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FIGURE 16-15: COMPARATOR IrD vs. VDD (BOTH COMPARATORS ENABLED)
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17.0 PACKAGING INFORMATION

17.1 Package Marking Information

8-Lead PDIP Example
XXXXXXXX 12F683
XXXXXNNN /P €3 017
o S yyww o, 0415
8-Lead SOIC (3.90 mm) Example
XXXXXXXX 12F683 @
XXXXYYWW I/SN0415
O R\ NNN O R\ 017
8-Lead DFN (4x4x0.9 mm) Example
XXXXXX 12F683
XXXXXX I/MD @3
YYWW 0415
O NNN O 017
8-Lead DFN-S (6x5 mm) Example
XXXXXXX 12F683
XXXXXXX I/MF @3
XXYYWW 0415
2 NNN Q 017
O O
Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)

ww Week code (week of January 1 is week ‘01’)

NNN Alphanumeric traceability code

@ Pb-free JEDEC designator for Matte Tin (Sn)

* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.

*  Standard PIC® device marking consists of Microchip part number, year code, week code and traceability
code. For PIC device marking beyond this, certain price adders apply. Please check with your Microchip

Sales Office. For QTP devices, any special marking adders are included in QTP price.
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following informa-
tion:

* Product Support — Data sheets and errata, appli-
cation notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

« General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Micro-
chip sales offices, distributors and factory repre-
sentatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a spec-
ified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com, click on Customer Change Notifi-
cation and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

¢ Local Sales Office

» Field Application Engineer (FAE)

e Technical Support

< Development Systems Information Line

Customers should contact their distributor, representa-
tive or field application engineer (FAE) for support.
Local sales offices are also available to help custom-

ers. A listing of sales offices and locations is included in
the back of this document.

Technical support is available through the web site
at: http://support.microchip.com
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