Microchip Technology - PIC12C508A-04/P 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

Active

PIC

8-Bit

4MHz

POR, WDT

5

768B (512 x 12)
OTP

25x 8

3V ~ 5.5V
Internal

0°C ~ 70°C (TA)

Through Hole

8-DIP (0.300", 7.62mm)

8-PDIP

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"

https://www.e-xfl.com/product-detail/microchip-technology/pic12c508a-04-p

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic12c508a-04-p-4378575
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

PIC12C5XX

NOTES:

DS40139E-page 8 [0 1999 Microchip Technology Inc.



PIC12C5XX

4.0 MEMORY ORGANIZATION FIGURE 4-1: PROGRAM MEMORY MAP
PIC12C5XX memory is organized into program mem- AND STACK
ory and data memory. For devices with more than 512 ‘ PC<11.0> ‘
bytes of program memory, a paging scheme is used. CALL, RETLW 12
Program memory pages are accessed using one STA-
TUS register bit. For the PIC12C509, PIC12C509A, \ Stack Level 1 |
PICCR509A and PIC12CE519 with a data memory \ Stack Level 2 |
register file of more than 32 registers, a banking
scheme is used. Data memory banks are accessed
using the File Select Register (FSR). Reset Vector (note 1) 0000h
4.1 Program Memory Organization

On-chip Program
The PIC12C5XX devices have a 12-bit Program Memory
Counter (PC) capable of addressing a 2K x 12 g —
program memory space. Eg
Only the first 512 x 12 (0000h-O1FFh) for the =a | | _ _ S12Wod | oien
PIC12C508, PIC12C508A and PIC12CE518 and 1K x 8 0200h
12 (0000h-03FFh) for the PIC12C509, PIClZCS_OQA, On-chip Program
PIC12CR509A, and PIC12CE519 are physically Memory
implemented. Refer to Figure 4-1. Accessing a
location above these boundaries will cause a wrap-
around within the first 512 x 12 space (PIC12C508, 1024 Word 03FFh
PIC12C508A and PIC12CE518) or 1K x 12 space - 0400h
(PIC12C509, PIC12C509A, PIC12CR509A and
PIC12CE519). The effective reset vector is at 000h, ~ =
(see Figure 4-1). Location O1FFh (PIC12C508, —
PIC12C508A and PIC12CE518) or location 03FFh
(PIC12C509, PIC12C509A, PIC12CR509A and 7FFh
PIC12CE519) contains the internal clock oscillator
calibration value. This value should never be Note 1: Address 0000h becomes the
overwritten. effective reset vector. Location

01FFh (PIC12C508, PIC12C508A,
PIC12CE518) or location 03FFh
(PIC12C509, PIC12C509A,
PIC12CR509A, PIC12CE519) con-
tains the MOVLW XX INTERNAL RC
oscillator calibration value.

[ 1999 Microchip Technology Inc. DS40139E-page 13
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4.3 STATUS Register

This register contains the arithmetic status of the ALU,
the RESET status, and the page preselect bit for
program memories larger than 512 words.

The STATUS register can be the destination for any
instruction, as with any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC or C bits, then the write to these three bits is

For example, CLRF STATUS will clear the upper three
bits and set the Z bit. This leaves the STATUS register
as 000u uluu (where u = unchanged).

It is recommended, therefore, that only BCF, BSF and
MOVWF instructions be used to alter the STATUS
register because these instructions do not affect the Z,
DC or C bits from the STATUS register. For other
instructions, which do affect STATUS bits, see
Instruction Set Summary.

disabled. These bits are set or cleared according to
the device logic. Furthermore, the TO and PD bits are
not writable. Therefore, the result of an instruction with
the STATUS register as destination may be different
than intended.

FIGURE 4-4: STATUS REGISTER (ADDRESS:03h)
RIW-0 _ R/W-0 _ R/W-0 R-1 R-1 RIW-x RIW-x____ R/W-x
[GPWUF [ — PAO ™ | P60 | z oc | ¢ R = Readable bit
bit7 6 5 4 3 2 1 pito | W = Writable bit
- n = Value at POR reset
bit 7: GPWUF: GPIO reset bit

1 = Reset due to wake-up from SLEEP on pin change
0 = After power up or other reset

bit 6: Unimplemented
bit 5: PAO: Program page preselect bits
1 = Page 1 (200h - 3FFh) - PIC12C509, PIC12C509A, PIC12CR509A and PIC12CE519
0 = Page 0 (000h - 1FFh) - PIC12C5XX
Each page is 512 bytes.
Using the PAO bit as a general purpose read/write bit in devices which do not use it for program
page preselect is not recommended since this may affect upward compatibility with future products.
bit 4. TO: Time-out bit
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred
bit 3:  PD: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction
bit 2: Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero
bit 1: DC: Digit carry/borrow bit (for ADDWF and SUBWF instructions)
ADDWF
1 = A carry from the 4th low order bit of the result occurred
0 = A carry from the 4th low order bit of the result did not occur
SUBWF
1 = A borrow from the 4th low order bit of the result did not occur
0 = A borrow from the 4th low order bit of the result occurred
bit 0: C: Carry/borrow bit (for ADDWF, SUBWF and RRF, RLF instructions)

ADDWF
1 = A carry occurred
0 = A carry did not occur

SUBWF
1 = A borrow did not occur
0 = A borrow occurred

RRF or RLF
Load bit with LSB or MSB, respectively

DS40139E-page 16
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4.8 Indirect Data Addressing; INDF and EXAMPLE 4-2: HOW TO CLEAR RAM

FSR Registers USING INDIRECT

. . . . ADDRESSING
The INDF register is not a physical register. movlw  0x10 “initialize pointer
Addressing INDF actually addresses the register movwf  FSR to RAM
whose address is contained in the FSR register (FSR NEXT clrf | NDF ;clear INDF register
is a pointer). This is indirect addressing. i ncf FSR, F ;inc pointer
btfsc FSR, 4 ;all done?
EXAMPLE 4-1: INDIRECT ADDRESSING goto NEXT iNO, clear next
CONTI NUE

Register file 07 contains the value 10h
Register file 08 contains the value 0Ah

Load the value 07 into the FSR register

A read of the INDF register will return the value
of 10h

Increment the value of the FSR register by one

; YES, continue

The FSR is a 5-bit wide register. It is used in
conjunction with the INDF register to indirectly address
the data memory area.

The FSR<4:0> bits are used to select data memory

(FSR =08) _ ) addresses 00h to 1Fh.
* Aread of the INDR register now will return the PIC12C508/PIC12C508A/PIC12CE518:  Does not
value of OAh.

use banking. FSR<7:5> are unimplemented and read
as'l's.

PIC12C509/PIC12C509A/PIC12CR509A/
PIC12CE519: Uses FSR<5>. Selects between bank 0
and bank 1. FSR<7:6> is unimplemented, read as '1’ .

Reading INDF itself indirectly (FSR = 0) will produce
00h. Writing to the INDF register indirectly results in a
no-operation (although STATUS bits may be affected).

A simple program to clear RAM locations 10h-1Fh
using indirect addressing is shown in Example 4-2.

FIGURE 4-9: DIRECT/INDIRECT ADDRESSING

Direct Addressing Indirect Addressing

(FSR)

6 5 4  (opcode) O 6 5 4 (FSR) 0
L] LT[ [T TTTTT]
bank select location select bank location select

- | »00 01

00h

OFh
10h

Addresses
map back to
addresses
in Bank 0.

Data
Memory

1)

1Fh
Bank 0

3Fh
Bank 1@

Note 1: For register map detail see Section 4.2.
Note 2: PIC12C509, PIC12C509A, PIC12CR509A, PIC12CE519.
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6.1 Using TimerQ with an External Clock

When an external clock input is used for TimerO, it
must meet certain requirements. The external clock
requirement is due to internal phase clock (Tosc)
synchronization. Also, there is a delay in the actual
incrementing of Timer0 after synchronization.

6.1.1 EXTERNAL CLOCK SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of TOCKI with the internal phase clocks is
accomplished by sampling the prescaler output on the
Q2 and Q4 cycles of the internal phase clocks
(Figure 6-4). Therefore, it is necessary for TOCKI to be
high for at least 2Tosc (and a small RC delay of 20 ns)
and low for at least 2Tosc (and a small RC delay of
20 ns). Refer to the electrical specification of the
desired device.

When a prescaler is used, the external clock input is
divided by the asynchronous ripple counter-type
prescaler so that the prescaler output is symmetrical.
For the external clock to meet the sampling
requirement, the ripple counter must be taken into
account. Therefore, it is necessary for TOCKI to have a
period of at least 4Tosc (and a small RC delay of
40 ns) divided by the prescaler value. The only
requirement on TOCKI high and low time is that they
do not violate the minimum pulse width requirement of
10 ns. Refer to parameters 40, 41 and 42 in the
electrical specification of the desired device.

6.1.2  TIMERO INCREMENT DELAY

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time the TimerO
module is actually incremented. Figure 6-4 shows the
delay from the external clock edge to the timer
incrementing.

6.1.3  OPTION REGISTER EFFECT ON GP2 TRIS

If the option register is set to read TIMERO from the pin,
the port is forced to an input regardless of the TRIS reg-
ister setting.

FIGURE 6-4: TIMERO TIMING WITH EXTERNAL CLOCK
Q11 Q21 Q31 Q4 |Q1l Q21 Q31 Q4 | QLI Q2I Q3! Q4 | Q1! Q21 Q3I Q4
External Clock Input or | Small pulsej
Prescaler Output (2) JALNAAN W\ /\__misses sampling
1
External Clock/Prescaler ‘\(3) * @ L 4 A * A
Output After Sampling |
Y
Increment Timer0 (Q4)
Timer0 X T0+1 [ TO+2

Note 1:

N

Delay from clock input change to Timer0 increment is 3Tosc to 7Tosc. (Duration of Q = Tosc).
Therefore, the error in measuring the interval between two edges on TimerO0 input = + 4Tosc max.
External clock if no prescaler selected, Prescaler output otherwise.

3: The arrows indicate the points in time where sampling occurs.

[ 1999 Microchip Technology Inc.
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FIGURE 7-3: DATA TRANSFER SEQUENCE ON THE SERIAL BUS

st @ | ® (©) (D) © |®
/7 /—/ ) —
4 A i A
SDA [ L
77
7
L— .
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE ~ ALLOWED CONDITION
VALID TO CHANGE

FIGURE 7-4: ACKNOWLEDGE TIMING

Acknowledge
Bit
1
SCL U 1 2 3 4 5 6 7 8 \_/3 1 2 3
SDA | |

Transmitter must release the SDA line at this point Receiver must release the SDA line at this point

allowing the Receiver to pull the SDA line low to so the Transmitter can continue sending data.

acknowledge the previous eight bits of data.
7.2 Device Addressing FIGURE 7-5: CONTROL BYTE FORMAT
After generating a START condition, the bus master Read/Write Bit
transmits a control byte consisting of a slave address
and a Read/Write bit that indicates what type of opera- Device Select Don't Care
tion is to be performed. The slave address consists of Bits Bits
a 4-bit device code (1010) followed by three don't care ‘ J !
bits. ’SIl‘O‘l‘O‘X‘X‘X‘R/WIACK‘
The last bit of the control byte determines the operation | ]
to be performed. When set to a one a read operation is Slave Address
selected, and when set to a zero a write operation is . )
selected. (Figure 7-5). The bus is monitored for its cor- Start Bit Acknowledge Bit
responding slave address all the time. It generates an

acknowledge bit if the slave address was true and it is
not in a programming mode.

DS40139E-page 32 [0 1999 Microchip Technology Inc.
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8.2.3 EXTERNAL CRYSTAL OSCILLATOR
CIRCUIT

Either a prepackaged oscillator or a simple oscillator
circuit with TTL gates can be used as an external
crystal oscillator circuit. Prepackaged oscillators
provide a wide operating range and better stability. A
well-designed crystal oscillator will provide good
performance with TTL gates. Two types of crystal
oscillator circuits can be used: one with parallel
resonance, or one with series resonance.

Figure 8-4 shows implementation of a parallel
resonant oscillator circuit. The circuit is designed to
use the fundamental frequency of the crystal. The
74AS04 inverter performs the 180-degree phase shift
that a parallel oscillator requires. The 4.7 kQ resistor
provides the negative feedback for stability. The 10 kQ
potentiometers bias the 74AS04 in the linear region.
This circuit could be used for external oscillator
designs.

FIGURE 8-4: EXTERNAL PARALLEL
RESONANT CRYSTAL
OSCILLATOR CIRCUIT

+5V
To Other
Devices

10k
4.7k 74AS04

PIC12C5XX

74AS04 S CLKIN

b
/é’lok

i XTAL
10k »—| D l—‘
1

[

20pF | 20pF

Figure 8-5 shows a series resonant oscillator circuit.
This circuit is also designed to use the fundamental
frequency of the crystal. The inverter performs a 180-
degree phase shift in a series resonant oscillator
circuit. The 330 Q resistors provide the negative
feedback to bias the inverters in their linear region.

FIGURE 8-5: EXTERNAL SERIES

RESONANT CRYSTAL
OSCILLATOR CIRCUIT
To Other
330 330 Devices
PIC12C5XX
74AS04 74AS04
’o CLKIN
0.1pF
XTAL
1N

8.2.4  EXTERNAL RC OSCILLATOR

For timing insensitive applications, the RC device
option offers additional cost savings. The RC oscillator
frequency is a function of the supply voltage, the
resistor (Rext) and capacitor (Cext) values, and the
operating temperature. In addition to this, the oscillator
frequency will vary from unit to unit due to normal
process parameter variation. Furthermore, the
difference in lead frame capacitance between package
types will also affect the oscillation frequency,
especially for low Cext values. The user also needs to
take into account variation due to tolerance of external
R and C components used.

Figure 8-6 shows how the R/C combination is
connected to the PIC12C5XX. For Rext values below
2.2 kQ, the oscillator operation may become unstable,
or stop completely. For very high Rext values
(e.g., 1 MQ) the oscillator becomes sensitive to noise,
humidity and leakage. Thus, we recommend keeping
Rext between 3 kQ and 100 kQ.

Although the oscillator will operate with no external
capacitor (Cext = 0 pF), we recommend using values
above 20 pF for noise and stability reasons. With no or
small external capacitance, the oscillation frequency
can vary dramatically due to changes in external
capacitances, such as PCB trace capacitance or
package lead frame capacitance.

The Electrical Specifications sections show RC
frequency variation from part to part due to normal
process variation. The variation is larger for larger R
(since leakage current variation will affect RC
frequency more for large R) and for smaller C (since
variation of input capacitance will affect RC frequency
more).

Also, see the Electrical Specifications sections for
variation of oscillator frequency due to VDD for given
Rext/Cext values as well as frequency variation due to
operating temperature for given R, C, and VDD values.

FIGURE 8-6: EXTERNAL RC OSCILLATOR

MODE
VDD
Rext Internal
0SC1 clock
J: -
N |
Cext T PIC12C5XX
Vss = =

[ 1999 Microchip Technology Inc.
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OPTION Load OPTION Register
Syntax: [ label] OPTION
Operands: None
Operation: (W) - OPTION
Status Affected: None
Encoding: [oo0o  [oo00 [o010 |
Description: The content of the W register is loaded
into the OPTION register.
Words: 1
Cycles: 1
Example CPTI ON
Before Instruction
w = 0x07
After Instruction
OPTION =  0x07

RETLW Return with Literal in W

Syntax: [ label] RETLW k

Operands: 0<ks<255

Operation: k - (W);
TOS - PC

Status Affected: None

Encoding: ‘ 1000 ‘ kkkk ‘ Kkkkk ‘

Description: The W register is loaded with the eight
bit literal 'k’. The program counter is
loaded from the top of the stack (the
return address). This is a two cycle
instruction.

Words: 1

Cycles: 2

Example: CALL TABLE ; Wcontai ns

;table offset
;val ue.

. ;W now has table
. ;value.

TABLE ADDWF PC ;W = offset

RETLW k1 ;Begin table
RETLW K2 ;

RETLW kn ; End of table

Before Instruction

W =

0x07

After Instruction

W =

value of k8

RLF Rotate Left f through Carry
Syntax: [ label] RLF fd
Operands: 0<f<31
d 0[0,1]
Operation: See description below
Status Affected: C
Encoding: | 0011 | 01df |(fff |
Description: The contents of register 'f' are rotated
one bit to the left through the Carry
Flag. If 'd’ is O the result is placed in the
W register. If 'd’ is 1 the result is stored
back in register f'.
| -
Words: 1
Cycles: 1
Example: RLF REG1,0
Before Instruction
REG1 = 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
W = 1100 1100
C = 1
RRF Rotate Right f through Carry
Syntax: [label] RRF fd
Operands: 0<f<31
dO[0,1]
Operation: See description below
Status Affected: C
Encoding: | 0011 | 00df |(fff |
Description: The contents of register 'f are rotated
one bit to the right through the Carry
Flag. If 'd"is O the result is placed in the
W register. If 'd’ is 1 the result is placed
back in register f'.
g IR
Words: 1
Cycles: 1
Example: RRF REG1,0
Before Instruction
REG1 = 1110 0110
C = 0
After Instruction
REG1 = 1110 0110
W = 01110011
C = 0

[ 1999 Microchip Technology Inc.
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10.0 DEVELOPMENT SUPPORT

10.1 Development Tools

The PICmicro™ microcontrollers are supported with a
full range of hardware and software development tools:
¢ MPLAB™-ICE Real-Time In-Circuit Emulator

* ICEPICU Low-Cost PIC16C5X and PIC16CXXX
In-Circuit Emulator

« PRO MATE" Il Universal Programmer

« PICSTART" Plus Entry-Level Prototype
Programmer

* SIMICE

* PICDEM-1 Low-Cost Demonstration Board

* PICDEM-2 Low-Cost Demonstration Board

« PICDEM-3 Low-Cost Demonstration Board

*« MPASM Assembler

« MPLABO SIM Software Simulator

*« MPLAB-C17 (C Compiler)

« Fuzzy Logic Development System
(fuzzyTECH"-MP)
« KeeLoq® Evaluation Kits and Programmer

10.2 MPLAB-ICE: High Performance
Universal In-Circuit Emulator with
MPLAB IDE

The MPLAB-ICE Universal In-Circuit Emulator is
intended to provide the product development engineer
with a complete microcontroller design tool set for
PICmicro” microcontrollers (MCUs). MPLAB-ICE is
supplied with the MPLAB Integrated Development
Environment (IDE), which allows editing, “make” and
download, and source debugging from a single envi-
ronment.

Interchangeable processor modules allow the system
to be easily reconfigured for emulation of different pro-
cessors. The universal architecture of the MPLAB-ICE
allows expansion to support all new Microchip micro-
controllers.

The MPLAB-ICE Emulator System has been designed
as a real-time emulation system with advanced fea-
tures that are generally found on more expensive devel-
opment tools. The PC compatible 386 (and higher)
machine platform and Microsoft Windows” 3.x or
Windows 95 environment were chosen to best make
these features available to you, the end user.

MPLAB-ICE is available in two versions.
MPLAB-ICE 1000 is a basic, low-cost emulator system
with simple trace capabilities. It shares processor mod-
ules with the MPLAB-ICE 2000. This is a full-featured
emulator system with enhanced trace, trigger, and data
monitoring features. Both systems will operate across
the entire operating speed range of the PICmicro”
MCU.

10.3 ICEPIC: Low-Cost PICmicro”
In-Circuit Emulator

ICEPIC is a low-cost in-circuit emulator solution for the
Microchip PIC12CXXX, PIC16C5X and PIC16CXXX
families of 8-bit OTP microcontrollers.

ICEPIC is designed to operate on PC-compatible
machines ranging from 386 through Pentium( based
machines under Windows 3.x, Windows 95, or Win-
dows NT environment. ICEPIC features real time, non-
intrusive emulation.

10.4 PRO MATE II: Universal Programmer

The PRO MATE Il Universal Programmer is a full-fea-
tured programmer capable of operating in stand-alone
mode as well as PC-hosted mode. PRO MATE Il is CE
compliant.

The PRO MATE II has programmable VDD and VPP
supplies which allows it to verify programmed memory
at VDD min and VDD max for maximum reliability. It has
an LCD display for displaying error messages, keys to
enter commands and a modular detachable socket
assembly to support various package types. In stand-
alone mode the PRO MATE Il can read, verify or pro-
gram PIC12CXXX, PI1C14C000, PIC16C5X,
PIC16CXXX and PIC17CXX devices. It can also set
configuration and code-protect bits in this mode.

10.5 PICSTART Plus Entry Level
Development System

The PICSTART programmer is an easy-to-use, low-
cost prototype programmer. It connects to the PC via
one of the COM (RS-232) ports. MPLAB Integrated
Development Environment software makes using the
programmer simple and efficient. PICSTART Plus is not
recommended for production programming.

PICSTART Plus supports all PIC12CXXX, PIC14C000,
PIC16C5X, PIC16CXXX and PIC17CXX devices with
up to 40 pins. Larger pin count devices such as the
PIC16C923, PIC16C924 and PIC17C756 may be sup-
ported with an adapter socket. PICSTART Plus is CE
compliant.

[ 1999 Microchip Technology Inc.
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TABLE 11-4: TIMING REQUIREMENTS - PIC12C508/C509

AC Characteristics Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in Section 11.1

Parameter

No. Sym Characteristic Min Typ® Max Units

17 TosH2ioV  |0scC1t (Q1 cycle) to Port out valid® - — 100* ns

18 TosH2iol OSC11 (Q2 cycle) to Port input invalid TBD — — ns
(/O in hold time)

19 TioV2osH Port input valid to OSC11 TBD — — ns
(I/O in setup time)

20 TioR Port output rise time@ 3 - 10 25* ns

21 TioF Port output fall ime( 3) — 10 25 ns

* These parameters are characterized but not tested.
** These parameters are design targets and are not tested. No characterization data available at this time.
Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.
2: Measurements are taken in EXTRC mode.
3: See Figure 11-1 for loading conditions.

FIGURE 11-4: RESET, WATCHDOG TIMER, AND DEVICE RESET TIMER TIMING - PIC12C508/C509

{¢

VoD ] »

] «

. »

MCLR / - ,

' :‘* 30 — ' 0

Internal 2

POR : : ‘
32 , ; ' 32 ‘ : 32

-—

— -— >,
Timeout ' .
(Note 2) X , ! :
Internal .
RESET '
Watchdog ; . : : ( !
Timer ' . . : .
RESET : . - ‘ ‘

— 34—, — 34 -—

1/0 pin . : I : é
(Note 1) ' ' ! .

Note 1: I/O pins must be taken out of hi-impedance mode by enabling the output drivers in software.
2: Runs in MCLR or WDT reset only in XT and LP modes.
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FIGURE 11-5: TIMERO CLOCK TIMINGS - PIC12C508/C509

TOCKI M

40 - a1

42

TABLE 11-7: TIMERO CLOCK REQUIREMENTS - PIC12C508/C509

AC Characteristics Standard Operating Conditions (unless otherwise specified)

Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)

Operating Voltage VDD range is described in Section 11.1.

Par’a\lTeter Sym |Characteristic Min Typ(l) Max | Units [Conditions

40 TtOH |TOCKI High Pulse Width - No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
41 TtOL |TOCKI Low Pulse Width - No Prescaler 0.5 Tcy + 20 — — ns
- With Prescaler 10* — — ns

42 TtOP |TOCKI Period 20 or Tcy + 40*| — — ns |Whichever is greater.

N N = Prescale Value

1,2, 4,..., 256)

* These parameters are characterized but not tested.

Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
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13,5 Timing Parameter Symbology and Load Conditions - PIC12C508A, PIC12C509A,

PIC12CR509A, PIC12CE518, PIC12CES519, PIC12L C508A, PIC12L C509A, PIC12L CR509A,

PIC12L CE518 and PIC12LCE519

The timing parameter symbols have been created following one of the following formats:

1. TppS2ppS
2. TppS
T
F Frequency T Time
Lowercase subscripts (pp) and their meanings:
pp
2 to mc MCLR
ck CLKOUT 0sc oscillator
cy cycle time 0s OSC1
drt device reset timer t0 TOCKI
io 1/0 port wdt watchdog timer
Uppercase letters and their meanings:
S
F Fall P Period
High R Rise
| Invalid (Hi-impedance) Y, Valid
L Low z Hi-impedance

FIGURE 13-1: LOAD CONDITIONS - PIC12C508A/C509A, PIC12CE518/519, PIC12LC508A/509A,
PIC12LCE518/519, PIC12LCR509A

Pin K}j

—CL

v

Vss

CL = 50 pF for all pins except OSC2
15 pF for OSC2 in XT, HS or LP

modes when external clock
is used to drive OSC1
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FIGURE 13-3: 1/O TIMING - PIC12C508A, PIC12C509A, PIC12CE518, PIC12CE519, PIC12LC508A,

PIC12LC509A, PIC12LCR509A, PIC12LCE518 and PIC12LCE519

Q4 = Q1 : Q2 : Q3

OscC1

o2 TTITIIDE

17— |19 <18,
-— ! '
(gL?thL’jIB Old Value : X 1 I New Value '
. ' e ‘ ‘ !
20,21

Note: All tests must be done with specified capacitive loads (see data sheet) 50 pF on I/O pins and CLKOUT.

TABLE 13-4: TIMING REQUIREMENTS - PIC12C508A, PIC12C509A, PIC12CE518, PIC12CE519,
PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12LCE518 and PIC12LCE519

AC Characteristics Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in Section 13.1

Parameter

No. Sym Characteristic Min Typ® Max Units

17 TosH2ioV  |osc11 (Q1 cycle) to Port out valid® - - 100* ns

18 TosH2iol OSC11 (Q2 cycle) to Port input invalid TBD — — ns
(/O in hold time)

19 TioV2osH Port input valid to OSC11 TBD — — ns
(I/O in setup time)

20 TioR Port output rise time@ 3 - 10 25* ns

21 TioF Port output fall time@ 3 — 10 25™ ns

* These parameters are characterized but not tested.
** These parameters are design targets and are not tested. No characterization data available at this time.
Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.
2: Measurements are taken in EXTRC mode.
3: See Figure 13-1 for loading conditions.

DS40139E-page 88 [0 1999 Microchip Technology Inc.




PIC12C5XX

TABLE 13-6: DRT (DEVICE RESET TIMER PERIOD) - PIC12C508A, PIC12C509A, PIC12CE518,
PIC12CE519, PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12LCE518 and
PIC12LCE519

Oscillator Configuration POR Reset Subsequent Resets
IntRC & ExtRC 18 ms (typical)® 300 ps (typical)®
XT&LP 18 ms (typical)® 18 ms (typical)®

Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.

FIGURE 13-5: TIMERO CLOCK TIMINGS - PIC12C508A, PIC12C509A, PIC12CE518, PIC12CE519,
PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12L CE518 and PIC12LCE519

TOCKI M

40 o 41

42

TABLE 13-7: TIMERO CLOCK REQUIREMENTS - PIC12C508A, PIC12C509A, PIC12CE518,
PIC12CE519, PIC12LC508A, PIC12LC509A, PIC12LCR509A, PIC12LCE518 and
PIC12LCE519

AC Characteristics Standard Operating Conditions (unless otherwise specified)

Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
—40°C < TA < +125°C (extended)

Operating Voltage VDD range is described in Section 13.1.

Parameter C . . .
No Sym |Characteristic Min Typ(l) Max | Units |Conditions
40 TtOH |TOCKI High Pulse Width - No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
41 TtOL |TOCKI Low Pulse Width - No Prescaler 0.5 Tcy + 20* — — ns
- With Prescaler 10* — — ns
42 TtOP |TOCKI Period 20 or Tcy +40* | — — ns |Whichever is greater.
N N = Prescale Value
1,2,4,.., 256)

* These parameters are characterized but not tested.

Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
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FIGURE 14-5: WDT TIMER TIME-OUT
PERIOD vs. VDD
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FIGURE 14-6: SHORT DRT PERIOD VS. VbD
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FIGURE 14-7: IOHVs. VOH, VDD =25V
-0
-1 /
-2
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V]
-4
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Typ +25°C/
//
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FIGURE 14-8: IOHVs. VOH, VDD =3.5V
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Package Type: K04-057 8-Lead Plastic Small Outline (SN) — Narrow, 150 mil

El

n—

1
b
o,

NN,

— |- X a
45°

{1 N
v PN s i N

EE
T R1

]

B — ] L1 A2
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
Pitch p 0.050 1.27
Number of Pins n 8 8
Overall Pack. Height A 0.054 0.061 0.069 1.37 1.56 1.75
Shoulder Height Al 0.027 0.035 0.044 0.69 0.90 1.11
Standoff A2 0.004 0.007 0.010 0.10 0.18 0.25
Molded Package Length p¥ 0.189 0.193 0.196 4.80 4.89 4.98
Molded Package Width EF 0.150 0.154 0.157 3.81 3.90 3.99
Outside Dimension El 0.229 0.237 0.244 5.82 6.01 6.20
Chamfer Distance X 0.010 0.015 0.020 0.25 0.38 0.51
Shoulder Radius R1 0.005 0.005 0.010 0.13 0.13 0.25
Gull Wing Radius R2 0.005 0.005 0.010 0.13 0.13 0.25
Foot Length L 0.011 0.016 0.021 0.28 0.41 0.53
Foot Angle () 0 4 8 0 4 8
Radius Centerline L1 0.000 0.005 0.010 0.00 0.13 0.25
Lead Thickness c 0.008 0.009 0.010 0.19 0.22 0.25
Lower Lead Width BT 0.014 0.017 0.020 0.36 0.43 0.51
Mold Draft Angle Top a 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

*

Controlling Parameter.

Dimension “B” does not include dam-bar protrusions. Dam-bar protrusions shall not exceed 0.003”
(0.076 mm) per side or 0.006” (0.152 mm) more than dimension “B.”

Dimensions “D” and “E” do not include mold flash or protrusions. Mold flash or protrusions shall not
exceed 0.010" (0.254 mm) per side or 0.020” (0.508 mm) more than dimensions “D” or “E.”

+
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Package Type: KO04-056 8-Lead Plastic Small Outline (SM) — Medium, 208 mil

El————=
]
j—I: I
p
] I
T I
B:TTI: O 11

B -
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
Pitch p 0.050 1.27
Number of Pins n 8 8
Overall Pack. Height A 0.070 0.074 0.079 1.78 1.89 2.00
Shoulder Height Al 0.037 0.042 0.048 0.94 1.08 1.21
Standoff A2 0.002 0.005 0.009 0.05 0.14 0.22
Molded Package Length D¥ 0.200 0.205 0.210 5.08 5.21 5.33
Molded Package Width E* 0.203 0.208 0.213 5.16 5.28 5.41
Outside Dimension El 0.300 0.313 0.325 7.62 7.94 8.26
Shoulder Radius R1 0.005 0.005 0.010 0.13 0.13 0.25
Gull Wing Radius R2 0.005 0.005 0.010 0.13 0.13 0.25
Foot Length L 0.011 0.016 0.021 0.28 0.41 0.53
Foot Angle () 0 4 8 0 4 8
Radius Centerline L1 0.010 0.015 0.020 0.25 0.38 0.51
Lead Thickness c 0.008 0.009 0.010 0.19 0.22 0.25
Lower Lead Width BT 0.014 0.017 0.020 0.36 0.43 0.51
Mold Draft Angle Top a 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

*

Controlling Parameter.

Dimension “B” does not include dam-bar protrusions. Dam-bar protrusions shall not exceed 0.003"
(0.076 mm) per side or 0.006” (0.152 mm) more than dimension “B.”

Dimensions “D” and “E” do not include mold flash or protrusions. Mold flash or protrusions shall not
exceed 0.010” (0.254 mm) per side or 0.020” (0.508 mm) more than dimensions “D” or “E.”

+
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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 (602) 786-7578.

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

To:
RE:

From:

Technical Publications Manager Total Pages Sent

Reader Response

Name

Company
Address
City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):

Would you like a reply? Y N

Device: PIC12C5XX Literature Number: DS40139E

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 data sheet easy to follow? If not, why?

4. What additions to the data sheet do you think would enhance the structure and subject?

5. What deletions from the data sheet 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?

8. How would you improve our software, systems, and silicon products?
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