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NOTES:
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PIC12C5XX

3.1 Clocking Scheme/Instruction Cycle

The clock input (OSC1/CLKIN pin) is internally divided
by four to generate four non-overlapping quadrature
clocks namely Q1, Q2, Q3 and Q4. Internally, the
program counter is incremented every Q1, and the
instruction is fetched from program memory and
latched into instruction register in Q4. It is decoded
and executed during the following Q1 through Q4. The
clocks and instruction execution flow is shown in
Figure 3-2 and Example 3-1.

FIGURE 3-2: CLOCK/INSTRUCTION CYCLE

3.2 Instruction Flow/Pipelining

An Instruction Cycle consists of four Q cycles (Q1, Q2,
Q3 and Q4). The instruction fetch and execute are
pipelined such that fetch takes one instruction cycle
while decode and execute takes another instruction
cycle. However, due to the pipelining, each instruction
effectively executes in one cycle. If an instruction
causes the program counter to change (e.g., GOTO)
then two cycles are required to complete the
instruction (Example 3-1).

A fetch cycle begins with the program counter (PC)
incrementing in Q1.

In the execution cycle, the fetched instruction is
latched into the Instruction Register (IR) in cycle Q1.
This instruction is then decoded and executed during
the Q2, Q3, and Q4 cycles. Data memory is read
during Q2 (operand read) and written during Q4
(destination write).

'Ql | Q2 | Q3 | Q4 ' Q1 | | Q3 | Q4 ' Q1 | Q2 | Q3 | Q4 !
oOsCLi\/ \ / /v s/ /v /T
Ql y \ y J |
Q2 } } | | Inﬁernal
Q3 | I i \ i glo?:ie
) | | "
PC ‘ PC i( PC+1 ‘x PC+2 |
I Fotch INST (PC) ] | \
Execute INST (PC-1) [ Fetch INST (PC+1) |
I | Execute INST (PC) | Fetch INST (PC+2) |
| Execute INST (PC+1) |
| | I [
EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW
1. MOVLW 03H Fetch 1 Execute 1
2. MOWF GPI O Fetch 2 Execute 2
3. CALL sSuB 1 Fetch 3 Execute 3
4. BSF GPIO BITL Fetch 4 Flush
Fetch SUB_1| Execute SUB_1
All instructions are single cycle, except for any program branches. These take two cycles since the fetch
instruction is “flushed” from the pipeline while the new instruction is being fetched and then executed.
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PIC12C5XX

4.6 Program Counter

As a program instruction is executed, the Program
Counter (PC) will contain the address of the next
program instruction to be executed. The PC value is
increased by one every instruction cycle, unless an
instruction changes the PC.

For a GOTOinstruction, bits 8:0 of the PC are provided
by the GOTO instruction word. The PC Latch (PCL) is
mapped to PC<7:0>. Bit 5 of the STATUS register
provides page information to bit 9 of the PC (Figure 4-
8).

For a CALL instruction, or any instruction where the
PCL is the destination, bits 7:0 of the PC again are
provided by the instruction word. However, PC<8>
does not come from the instruction word, but is always
cleared (Figure 4-8).

Instructions where the PCL is the destination, or
Modify PCL instructions, include MOVWAF PC, ADDWF
PC, and BSF PC, 5.

Note: Because PC<8> is cleared in the CALL
instruction, or any Modify PCL instruction,
all subroutine calls or computed jumps are
limited to the first 256 locations of any pro-
gram memory page (512 words long).

FIGURE 4-8: LOADING OF PC
BRANCH INSTRUCTIONS -
PIC12C5XX

GOTO Instruction
1110 9 8 7 0
el [T T ] PCL |

I 1

‘ Instruction Word ‘

PAO
7 0
STATUS

CALL or Modify PCL Instruction

1110 9 8 7 0
el [ T T ] PcL |

Instruction Word

Reset to ‘0

PAO
7 0

[(ITLTTTTIT]

STATUS

46.1 EFFECTS OF RESET

The Program Counter is set upon a RESET, which
means that the PC addresses the last location in the
last page i.e., the oscillator calibration instruction. After
executing MOVLW XX, the PC will roll over to location
00h, and begin executing user code.

The STATUS register page preselect bits are cleared
upon a RESET, which means that page 0 is pre-
selected.

Therefore, upon a RESET, a GOTO instruction will
automatically cause the program to jump to page 0
until the value of the page bits is altered.

4.7 Stack

PIC12C5XX devices have a 12-bit wide L.I.LFO.
hardware push/pop stack.

A CALL instruction will push the current value of stack
1 into stack 2 and then push the current program
counter value, incremented by one, into stack level 1. If
more than two sequential CALL's are executed, only
the most recent two return addresses are stored.

A RETLWinstruction will pop the contents of stack level
1 into the program counter and then copy stack level 2
contents into level 1. If more than two sequential
RETLWs are executed, the stack will be filled with the
address previously stored in level 2. Note that the
W register will be loaded with the literal value specified
in the instruction. This is particularly useful for the
implementation of data look-up tables within the
program memory.

Upon any reset, the contents of the stack remain
unchanged, however the program counter (PCL) will
also be reset to 0.

Note 1: There are no STATUS bits to indicate
stack overflows or stack underflow condi-
tions.

Note 2: There are no instructions mnemonics
called PUSH or POP. These are actions
that occur from the execution of the CALL
and RETLWinstructions.

[ 1999 Microchip Technology Inc.
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5.0 /O PORT

As with any other register, the 1/0 register can be
written and read under program control. However, read
instructions (e.g., MOVF GPI O, W always read the 1/O
pins independent of the pin’s input/output modes. On
RESET, all /O ports are defined as input (inputs are at
hi-impedance) since the 1/0 control registers are all
set. See Section 7.0 for SCL and SDA description for
PIC12CE5XX.

51 GPIO

GPIO is an 8-bit I/O register. Only the low order 6 bits
are used (GP5:GPO0). Bits 7 and 6 are unimplemented
and read as '0's. Please note that GP3 is an input only
pin. The configuration word can set several I/O’s to
alternate functions. When acting as alternate functions
the pins will read as ‘0’ during port read. Pins GPO,
GP1, and GP3 can be configured with weak pull-ups
and also with wake-up on change. The wake-up on
change and weak pull-up functions are not pin
selectable. If pin 4 is configured as MCLR, weak pull-
up is always on and wake-up on change for this pin is
not enabled.

5.2 TRIS Register

The output driver control register is loaded with the
contents of the W register by executing the TRI S f
instruction. A '1' from a TRIS register bit puts the
corresponding output driver in a hi-impedance mode.
A '0' puts the contents of the output data latch on the
selected pins, enabling the output buffer. The
exceptions are GP3 which is input only and GP2 which
may be controlled by the option register, see Figure 4-
5.

Note: A read of the ports reads the pins, not the
output data latches. That is, if an output
driver on a pin is enabled and driven high,
but the external system is holding it low, a
read of the port will indicate that the pin is
low.

The TRIS registers are “write-only” and are set (output
drivers disabled) upon RESET.

5.3 I/O Interfacing

The equivalent circuit for an 1/0O port pin is shown in
Figure 5-1. All port pins, except GP3 which is input
only, may be used for both input and output operations.
For input operations these ports are non-latching. Any
input must be present until read by an input instruction
(e.g., MOVF GPI O, W. The outputs are latched and
remain unchanged until the output latch is rewritten. To
use a port pin as output, the corresponding direction
control bit in TRIS must be cleared (= 0). For use as an
input, the corresponding TRIS bit must be set. Any 1/O
pin (except GP3) can be programmed individually as
input or output.

FIGURE 5-1: EQUIVALENT CIRCUIT
FOR A SINGLE I/O PIN

Data
Bus
D Q
Data
WR Latch Voo

Port | cKk O ‘D*‘ 5

w :D*\ N 110
R int3)
eg D Q p

TRIS

Latch vss
TRIS 'f cK Q

Reset

| @

RD Port

Note 1: 1/O pins have protection diodes to VbD
and Vss.

Note 2: See Table 3-1 for buffer type.

Note 3: See Section 7.0 for SCL and SDA
description for PIC12CE5XX

[ 1999 Microchip Technology Inc.
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7.0 EEPROM PERIPHERAL
OPERATION

This section applies to PIC12CE518 and
PIC12CE519 only.

The PIC12CE518 and PIC12CE519 each have 16
bytes of EEPROM data memory. The EEPROM mem-
ory has an endurance of 1,000,000 erase/write cycles
and a data retention of greater than 40 years. The
EEPROM data memory supports a bi-directional 2-wire
bus and data transmission protocol. These two-wires
are serial data (SDA) and serial clock (SCL), that are
mapped to bité and bit7, respectively, of the GPIO reg-
ister (SFR 06h). Unlike the GPO-GP5 that are con-
nected to the 1/O pins, SDA and SCL are only
connected to the internal EEPROM peripheral. For
most applications, all that is required is calls to the fol-
lowing functions:
; Byte_Wite: Byte wite routine
; I nput s: EEPROM Addr ess EEADDR
; EEPROM Dat a EEDATA
; CQut put s: Return 01 in Wif OK, else
return 00 in W

; Read_Current: Read EEPROM at address
currently held by EE device.
; I nput s: NONE
; CQut put s: EEPROM Dat a EEDATA
Return 01 in Wif OK, else
return 00 in W
; Read_Random Read EEPROM byte at supplied
address
| nput s: EEPROM Addr ess EEADDR
CQut put s: EEPROM Dat a EEDATA
Return 01 in Wif OK
else return 00 in W

The code for these functions is available on our website
www.microchip.com. The code will be accessed by
either including the source code FL51XINC.ASM or by
linking FLASH5IX.ASM.

It is very important to check the return codes when
using these calls, and retry the operation if unsuccess-
ful. Unsuccessful return codes occur when the EE data
memory is busy with the previous write, which can take
up to 4 mS.

7.0.1 SERIAL DATA

SDA is a bi-directional pin used to transfer addresses
and data into and data out of the device.

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

The EEPROM interface is a 2-wire bus protocol con-
sisting of data (SDA) and a clock (SCL). Although
these lines are mapped into the GPIO register, they are
not accessible as external pins; only to the internal
EEPROM peripheral. SDA and SCL operation is also
slightly different than GPO-GP5 as listed below.

Namely, to avoid code overhead in modifying the TRIS
register, both SDA and SCL are always outputs. To
read data from the EEPROM peripheral requires out-
putting a ‘1’ on SDA placing it in high-Z state, where
only the internal 100K pull-up is active on the SDA line.

SDA:
Built-in 100K (typical) pull-up to VDD
Open-drain (pull-down only)
Always an output
Outputs a ‘1’ on reset
SCL:
Full CMOS output
Always an output
Outputs a ‘1’ on reset

The following example requires:

* Code Space: 77 words
* RAM Space: 5 bytes (4 are overlayable)
« Stack Levels:1 (The call to the function itself. The
functions do not call any lower level functions.)
e Timing:
- WRITE_BYTE takes 328 cycles
- READ_CURRENT takes 212 cycles
- READ_RANDOM takes 416 cycles.
* |0 Pins: 0 (No external IO pins are used)

This code must reside in the lower half of a page. The
code achieves it's small size without additional calls
through the use of a sequencing table. The table is a
list of procedures that must be called in order. The
table uses an ADDWF PCL,F instruction, effectively a
computed goto, to sequence to the next procedure.
However the ADDWF PCL,F instruction yields an 8 bit
address, forcing the code to reside in the first 256
addresses of a page.

[ 1999 Microchip Technology Inc.
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BSF Bit Set f BTFSS Bit Test f, Skip if Set
Syntax: [ label] BSF fb Syntax: [ label] BTFSS fb
Operands: 0<f<31 Operands: 0<f<31
0<b<7 0<b<7
Operation: 1 - (f<b>) Operation: skip if (f<b>) = 1
Status Affected: None Status Affected: None
Encoding: [o101 [bbbf [ffif | Encoding: [o121 [bobf [ffff |
Description: Bit 'b’ in register 'f' is set. Description: If bit b’ in register 'f' is "1’ then the next
Words: 1 |nst.ruct|_on is skipped. _ .
If bit 'b’ is '1’, then the next instruction
Cycles: 1 fetched during the current instruction
Example: BSF FLAG REG, 7 execution, is discarded and an NOP is
' - executed instead, making this a 2 cycle
Before Instruction instruction.
FLAG_REG = 0x0A Words: 1
After Instruction
FLAG_REG = Ox8A Cycles: 12
Example: HERE BTFSS FLAG 1
FALSE GOTO PROCESS_CODE
BTFSC Bit Test f, Skip if Clear TRUE . *
Syntax: [ label] BTFSC fb .
Operands: 0<f<31 Before Instruction
0<bs7 PC =  address ( HERE)
Operation: skip if (f<b>) = 0 After Instruction
. If FLAG<1> = O,
Status Affected: None pC = address (FALSE) ;
Encoding: ’ 0110 | bbbt | fFEEf ’ if FLAG<1> = 1,
Description: If bit 'b’in register ’f'is 0 then the next PC = address (TRUE)
instruction is skipped.
If bit ‘b’ is 0 then the next instruction
fetched during the current instruction
execution is discarded, and an NOP is
executed instead, making this a 2 cycle
instruction.
Words: 1
Cycles: 1(2)
Example: HERE BTFSC FLAG,1
FALSE GOTO  PROCESS_CODE
TRUE .

Before Instruction

PC = address (HERE)
After Instruction

if FLAG<1> = 0,

PC = address ( TRUE) ;

if FLAG<1> = 1,

PC =  address( FALSE)

DS40139E-page 50
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INCF Increment f
Syntax: [ label] INCF fd
Operands: 0<f<31
d0[0,1]
Operation: (f)+1 - (dest)
Status Affected: Z
Encoding: ‘ 0010 ‘ 10df ‘ TIT, ‘
Description: The contents of register 'f' are incre-
mented. If 'd" is O the result is placed in
the W register. If 'd" is 1 the result is
placed back in register *f'.
Words: 1
Cycles: 1
Example: I NCF CNT, 1
Before Instruction
CNT = OxFF
z = 0
After Instruction
CNT = 0x00
z = 1
INCFSZ Increment f, Skip if 0
Syntax: [ label] INCFSZ fd
Operands: 0<f<31
d0[o,1]
Operation: (f) + 1 - (dest), skip if result =0
Status Affected: None
Encoding: ‘ 0011 ‘ 11df ‘ fEEf ‘
Description: The contents of register 'f’ are incre-
mented. If 'd’ is O the result is placed in
the W register. If 'd’" is 1 the result is
placed back in register *f'.
If the result is 0, then the next instruc-
tion, which is already fetched, is dis-
carded and an NOP is executed
instead making it a two cycle instruc-
tion.
Words: 1
Cycles: 1(2)
Example: HERE I NCFSz CNT, 1
GOro LOOP
CONTINUE »

Before Instruction

PC

=  address (HERE)

After Instruction

CNT
if CNT

CNT +1;

0,

address (CONTINUE) ;
0,

address (HERE +1)

(TN N [ TR

IORLW Inclusive OR literal with W
Syntax: [ label] 10RLW k
Operands: 0<k<255
Operation: (W) .OR. (k) - (W)
Status Affected: Z
Encoding: | 1101 | kkkk |kkkk |
Description: The contents of the W register are
OR’ed with the eight bit literal 'k'. The
result is placed in the W register.
Words: 1
Cycles: 1
Example: | ORLW  0x35
Before Instruction
W = Ox9A
After Instruction
W = OxBF
z =0
IORWF Inclusive OR W with f
Syntax: [ label] 10RWF fd
Operands: 0<f<31
d 0[0,1]
Operation: (W).OR. (f) - (dest)
Status Affected: Z
Encoding: | 0001 | 00df | fEEf |
Description: Inclusive OR the W register with regis-
ter 'f'. If 'd" is O the result is placed in
the W register. If 'd' is 1 the result is
placed back in register 'f'.
Words: 1
Cycles: 1
Example: I ORWF RESULT, 0O
Before Instruction
RESULT =  0x13
W = 0x91
After Instruction
RESULT = 0x13
W = 0x93
4 = 0

[ 1999 Microchip Technology Inc.
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10.16 KEeeLoo" Evaluation and
Programming Tools

KEELOQ evaluation and programming tools support
Microchips HCS Secure Data Products. The HCS eval-
uation kit includes an LCD display to show changing
codes, a decoder to decode transmissions, and a pro-
gramming interface to program test transmitters.

DS40139E-page 62
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DEVELOPMENT TOOLS FROM MICROCHIP
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11.3 Timing Parameter Symbology and Load Conditions - PIC12C508/C509

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 0] 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 11-1: LOAD CONDITIONS - PIC12C508/C509

Pin K}j CL= 50 pF for all pins except OSC2

=c 15 pF for OSC2 in XT or LP
% modes when external clock

Vss is used to drive OSC1
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13.0 ELECTRICAL CHARACTERISTICS - PIC12C508A/PIC12C509A/
PIC12LC508A/PIC12LC509A/PIC12CR509A/PIC12CE5S18/PIC12CES19/
PIC12LCE518/PIC12LCE519/PIC12LCR509A

Absolute Maximum Ratingst

Ambient TEMPEratUre UNGET DIAS .......viiiiiiieiiieii ettt ettt ettt et e et e ebnesbeeebeens —40°C to +125°C
StOrage TEIMPETATUIE ........ooiiiiieiiiie ettt s e st e e b e e s s e e e st e e e s e e e e s e e e s e e e e e sane e e saneee e e —65°C to +150°C
Voltage on VDD With FESPECE T0 WSS ...ttt ettt et ettt nee e Oto+7.0V
Voltage 0N MCLR With FESPECE IO VSS......curuiuiiieiriieeeteececeeeceeteiet ettt sese ettt e e se et ese s st sesesesesesssesssesansns 0to+14 V
Voltage on all other pins With rESPECE t0 VSS ....ccuviiiiiiiiiiiiiieiee e e -0.3Vto (Vobp + 0.3V)
Total Power Dissipation(l) .................................................................................................................................... 700 mW
MaX. CUITENE QUL OF VSS PN ...ttt etttk b etttk e bt e b e et e e b e et e e ebe e e b e ebeebeeeeaneas 200 mA
Max. Current into VbD pin

Input Clamp CUrrent, HK (V1< 0 OF VI > VDD) ..c.ouuririirieiriint st eseie s bess st st sss et s s st sse e ses et sssessssenas +20 mA
Output Clamp Current, IOK (VO < 0 OF VO > VDD).....cvueuiiueriiniereiersineeieire st st sttt sse et e ser et s s s s sssne s et seaes +20 mA
Max. Output Current SUNK DY @ny 1/O PN ......coiiiiiiieiie ettt e 25 mA
Max. Output Current SoUrced BY any 1/O PiN......coueiuiiiieiie ittt e st e s sreesraessbe e sreennees 25 mA
Max. Output Current sourced by 1/O POIt (GPIO) ......cccuiiiiiiiiiieiie ettt et beeebeeas 100 mA

Max. Output Current sunk by I/O port (GPIO )
Note 1: Power Dissipation is calculated as follows: Pbis = Vbp x {Ibp - Y IoH} + ¥ {(VDD-VOH) x loH} + ¥ (VoL x loL)

TNOTICE: Stresses above those listed under "Maximum Ratings" may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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13.2 DC CHARACTERISTICS: PIC12LC508A/509A (Commercial, Industrial)
PIC12LCE518/519 (Commercial, Industrial)
PIC12LCR509A (Commercial, Industrial)
DC Characteristics Standqrd Operating Condmorols (unless ot?erwme spegfled)
Power Supply Pins Operating Temperature 0°C < TA £ +70°C (commercial)
—40°C < TA < +85°C (industrial)
Parm o . . "
No Characteristic Sym | Min Typ(l) Max | Units Conditions
D001 |[Supply Voltage Vop | 2.5 5.5 Y, Fosc = DC to 4 MHz (Commercial/
Industrial)
D002 |RAM Data Retention VDR 1.5* \Y, Device in SLEEP mode
Voltage®
D003 |VDD Start Voltage to ensure | VPOR Vss Y, See section on Power-on Reset for details
Power-on Reset
D004 |VDD Rise Rate to ensure SvbDp |0.05* V/ms | See section on Power-on Reset for details
Power-on Reset
D010  |supply Current® IDD — | 0.4 | 0.8 | mA | XT and EXTRC options (Note 4)
Fosc =4 MHz, VbDp = 2.5V
Do10C — 0.4 0.8 mA | INTRC Option
Fosc =4 MHz, VbD = 2.5V
D010A — 15 23 HA | LP OpPTION, Commercial Temperature
Fosc = 32 kHz, Vbp = 2.5V, WDT disabled
— 15 31 HA | LP OPTION, Industrial Temperature
Fosc = 32 kHz, Vpbp = 2.5V, WDT disabled
D020  |power-Down Current ® IPD
D021 — 0.2 3 HA | VDD = 2.5V, Commercial
D021B — | 0.2 4 HA | VDD = 2.5V, Industrial
AlwDT | — 2.0 4 mA | VDD = 2.5V, Commercial
2.0 5 mA | VDD = 2.5V, Industrial

* These parameters are characterized but not tested.

Note 1:

2:
3:

Data in the Typical (“Typ”) column is based on characterization results at 25°C. This data is for design
guidance only and is not tested.
This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.
The supply current is mainly a function of the operating voltage and frequency. Other factors such as
bus loading, oscillator type, bus rate, internal code execution pattern, and temperature also have an
impact on the current consumption.
a) The test conditions for all IDD measurements in active operation mode are:
OSCL1 = external square wave, from rail-to-rail; all I/O pins tristated, pulled to
Vss, TOCKI = Vbbb, MCLR = Vbp; WDT enabled/disabled as specified.
b) For standby current measurements, the conditions are the same, except that
the device is in SLEEP mode.
Does not include current through Rext. The current through the resistor can be estimated by the
formula: IR = VDD/2Rext (mA) with Rext in kOhm.
The power down current in SLEEP mode does not depend on the oscillator type. Power down current
is measured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VbD or
Vss.
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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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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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14.0 DC AND AC CHARACTERISTICS - PIC12C508A/PIC12C509A/
PIC12LC508A/PIC12LC509A, PIC12CE518/PIC12CE519/PIC12CR509A/
PIC12LCE518/PIC12LCE519/ PIC12LCR509A

The graphs and tables provided in this section are for design guidance and are not tested. In some graphs or tables

the data presented are outside specified operating range (e.g., outside specified VDD range). This is for information
only and devices will operate properly only within the specified range.

The data presented in this section is a statistical summary of data collected on units from different lots over a period of
time. “Typical” represents the mean of the distribution while “max” or “min” represents (mean + 30) and (mean — 30)
respectively, where o is standard deviation.

FIGURE 14-1: CALIBRATED INTERNAL RC

FREQUENCY RANGE VS.
TEMPERATURE (VDD = 5.0V)
(INTERNAL RC IS
CALIBRATED TO 25°C, 5.0V)
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FIGURE 14-2: CALIBRATED INTERNAL RC

FREQUENCY RANGE VS.
TEMPERATURE (VDD = 2.5V)
(INTERNAL RC IS
CALIBRATED TO 25°C, 5.0V)
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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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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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