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PIC16C55X

Special Microcontroller Features:

* Power-on Reset (POR)

» Power-up Timer (PWRT) and Oscillator Start-up
Timer (OST)

» Watchdog Timer (WDT) with its own on-chip RC
oscillator for reliable operation

» Programmable code protection

» Power saving SLEEP mode

 Selectable oscillator options

* Serial in-circuit programming (via two pins)
» Four user programmable ID locations

Note: For additional information on enhance-
ments, see Appendix A

CMOS Technology:

» Low power, high speed CMOS EPROM technol-
ogy

 Fully static design

« Wide operating voltage range

- 25Vto 5.5V
» Commercial, Industrial and Extended temperature
range

* Low power consumption
- <2.0mA @ 5.0V, 4.0 MHz
- 15 pA typical 3.0V, 32 kHz
- < 1.0 pA typical standby current @ 3.0V

Device Differences

Device Voltage Range Oscillator
PIC16C554 25-55 (Note 1)
PIC16C557 25-55 (Note 1)
PIC16C558 25-55 (Note 1)

Note 1: If you change from this device to another device, please verify oscillator characteristics in your application.
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2.0 piciecssx DEVICE VARIETIES

A variety of frequency ranges and packaging options
are available. Depending on application and production
requirements, the proper device option can be selected
using the information in the PIC16C55X Product
Identification System section at the end of this data
sheet. When placing orders, please use this page of
the data sheet to specify the correct part number.

2.1 UV Erasable Devices

The UV erasable version, offered in CERDIP package,
is optimal for prototype development and pilot
programs. This version can be erased and
reprogrammed to any of the oscillator modes.

Microchip's PICSTART®  and PROMATE®
programmers both support programming of the
PIC16C55X.

2.2 One-Time Programmable (OTP)
Devices

The availability of OTP devices is especially useful for
customers who need the flexibility for frequent code
updates and small volume applications. In addition to
the program memory, the configuration bits must also
be programmed.

2.3 Quick-Turnaround Production
(QTP) Devices

Microchip offers a QTP Programming Service for
factory production orders. This service is made
available for users who choose not to program a
medium-to-high quantity of units and whose code pat-
terns have stabilized. The devices are identical to the
OTP devices, but with all EPROM locations and config-
uration options already programmed by the factory.
Certain code and prototype verification procedures
apply before production shipments are available.
Please contact your Microchip Technology sales office
for more details.

2.4 Serialized Quick-Turnaround
Production (SQTPsv) Devices

Microchip offers a unique programming service where
a few user-defined locations in each device are
programmed with different serial numbers. The serial
numbers may be random, pseudo-random or
sequential.

Serial programming allows each device to have a
unique number which can serve as an entry code,
password or ID number.

© 1996-2013 Microchip Technology Inc.
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PIC16C55X

6.4 Power-on Reset (POR), Power-up
Timer (PWRT), Oscillator Start-up
Timer (OST)

6.4.1 POWER-ON RESET (POR)

A Power-on Reset pulse is generated on-chip when
VDD rise is detected (in the range of 1.6V — 1.8V). To
take advantage of the POR, just tie the MCLR pin
through a resistor to VDbD. This will eliminate external
RC components usually needed to create Power-on
Reset. A maximum rise time for VDD is required. See
Electrical Specifications for details.

The POR circuit does not produce internal RESET
when VDD declines.

When the device starts normal operation (exits the
RESET condition), device operating parameters (volt-
age, 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 con-
ditions are met.

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

6.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal)
timeout on power-up only, from POR. The Power-up
Timer operates on an internal RC oscillator. 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 Time delay will vary from chip to chip and
due to VDD, temperature and process variation. See
DC parameters for details.

6.4.3 OSCILLATOR START-UP TIMER
(OST)

The Oscillator Start-Up Timer (OST) provides a 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal
oscillator or resonator has started and stabilized.

The OST timeout is invoked only for XT, LP and HS
modes and only on Power-on Reset or wake-up from
SLEEP.

6.4.4 TIMEOUT SEQUENCE

On power-up, the timeout sequence is as follows: First
PWRT timeout is invoked after POR has expired, then
OST is activated. The total timeout will vary based on
oscillator configuration and PWRTE bit status. For
example, in RC mode with PWRTE bit erased (PWRT
disabled), there will be no timeout at all. Figure 6-7,
Figure 6-8 and Figure 6-9 depict timeout sequences.

Since the timeouts occur from the POR pulse, if MCLR
is kept low long enough, the timeouts will expire. Then
bringing MCLR high will begin execution immediately
(see Figure 6-8). This is useful for testing purposes or
to synchronize more than one PIC16C55X device oper-
ating in parallel.

Table 6-5 shows the RESET conditions for some spe-
cial registers, while Table 6-6 shows the RESET condi-
tions for all the registers.
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TABLE 6-5: INITIALIZATION CONDITION FOR SPECIAL REGISTERS

Condition Program STA_TUS PCQN
Counter Register Register
Power-on Reset 000h 0001 1xxx ---- --0-
MCLR Reset during normal operation 000h 000u uuuu - --u-
MCLR Reset during SLEEP 000h 0001 Ouuu —eee --uU-
WDT Reset 000h 0000 uuuu ---- --U-
WDT Wake-up PC+1 uuuO0 Quuu ---- --U-
Interrupt Wake-up from SLEEP pC + 1@ uuul Ouuu T
Legend: u = unchanged, x =unknown, - =unimplemented bit, reads as ‘0’, g = value depends on condition.

Note 1: When the wake-up is due to an interrupt and global enable bit, GIE is set, the PC is loaded with the inter-
rupt vector (0004h) after execution of PC+1.

TABLE 6-6: INITIALIZATION CONDITION FOR REGISTERS

MCLR Resetduring normal Wake-up from SLEEP
Regiter | Adsress | poweronReset | G SPTON  co | th ne
WDT Reset through WDT timeout
w — XXXX XXXX uuuu uuuu uuuu uuuu
INDF 00h — — —
TMRO 01lh XXXX XXXX uuuu uuuu uuuu uuuu
PCL 02h 0000 0000 0000 0000 pPC + 12
STATUS 03h 0001 1xxx 000q quuu®d) uuug quuu®®
FSR 04h XXXX XXXX uuuu uuuu uuuu uuuu
PORTA 05h - - - X XXXX ---Uu uuuu ---Uu uuuu
PORTB 06h XXXX XXXX uuuu uuuu uuuu uuuu
PORTC® 06h XXXX  XXXX uuuu uuuu uuuu uuuu
PCLATH OAh ---0 0000 ---0 0000 ---Uu uuuu
INTCON 0Bh 0000 000x 0000 000u uuuu uuuu(d)
OPTION 81h 1111 1111 1111 1111 uuuu uuuu
TRISA 85h ---1 1111 ---1 1111 ---U uuuu
TRISB 86h 1111 1111 1111 1111 uuuu uuuu
TRISC® 86h 1111 1111 1111 1111 uuuu uuuu
PCON 8Eh ---- --0- “--- --U- ---- --U-
Legend: u = unchanged, x = unknown, - = unimplemented bit, reads as ‘0", g = value depends on condition.

Note 1: One or more bits in INTCON will be affected (to cause wake-up).
2: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt
vector (0004h).
3: See Table 6-5 for RESET value for specific condition.
4: PIC16C557 only.
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6.5 Interrupts

The PIC16C55X has 3 sources of interrupt:

» External interrupt RBO/INT
« TMRO overflow interrupt
* PORTB change interrupts (pins RB7:RB4)

The interrupt control register (INTCON) records
individual interrupt requests in flag bits. It also has
individual and global interrupt enable bits.

A global interrupt enable bit, GIE (INTCON<7>)
enables (if set) all un-masked interrupts or disables (if
cleared) all interrupts. Individual interrupts can be
disabled through their corresponding enable bits in
INTCON register. GIE is cleared on RESET.

The “Return from Interrupt” instruction, RETFLE, exits
the interrupt routine as well as sets the GIE bit, which
re-enables RBO/INT interrupts.

The INT pin interrupt, the RB port change interrupt and
the TMRO overflow interrupt flags are contained in the
INTCON register.

When an interrupt is responded to, the GIE is cleared
to disable any further interrupt, the return address is
pushed into the stack and the PC is loaded with 0004h.
Once in the interrupt service routine the source(s) of
the interrupt can be determined by polling the interrupt
flag bits. The interrupt flag bit(s) must be cleared in soft-
ware before re-enabling interrupts to avoid RBO/INT
recursive interrupts.

FIGURE 6-11: INTERRUPT LOGIC

For external interrupt events, such as the INT pin or
PORTB change interrupt, the interrupt latency will be
three or four instruction cycles. The exact latency
depends when the interrupt event occurs (Figure 6-12).
The latency is the same for one or two cycle
instructions. Once in the interrupt service routine, the
source(s) of the interrupt can be determined by polling
the interrupt flag bits. The interrupt flag bit(s) must be
cleared in software before re-enabling interrupts to
avoid multiple interrupt requests. Individual interrupt
flag bits are set regardless of the status of their
corresponding mask bit or the GIE bit.

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

2: When an instruction that clears the GIE
bit is executed, any interrupts that were
pending for execution in the next cycle
are ignored. The CPU will execute a NOP
in the cycle immediately following the
instruction which clears the GIE bit. The
interrupts which were ignored are still
pending to be serviced when the GIE bit

is set again.
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7.0 TIMERO MODULE

The TimerO module timer/counter has the following
features:

* 8-bit timer/counter

* Readable and writable

« 8-bit software programmable prescaler

« Internal or external clock select

* Interrupt on overflow from FFh to 00h

» Edge select for external clock

Figure 7-1 is a simplified block diagram of the TimerO
module.

Timer mode is selected by clearing the TOCS bit
(OPTION<5>). In Timer mode, the TMRO will increment
every instruction cycle (without prescaler). If Timer0 is
written, the increment is inhibited for the following two
cycles (Figure 7-2 and Figure 7-3). The user can work
around this by writing an adjusted value to TMRO.

Counter mode is selected by setting the TOCS bit. In
this mode Timer0 will increment either on every rising
or falling edge of pin RA4/TOCKI. The incrementing
edge is determined by the source edge (TOSE) control

bit (OPTION<4>). Clearing the TOSE bit selects the
rising edge. Restrictions on the external clock input are
discussed in detail in Section 7.2.

The prescaler is shared between the TimerO module
and the Watchdog Timer. The prescaler assignment is
controlled in software by the control bit PSA
(OPTION<3>). Clearing the PSA bit will assign the
prescaler to Timer0. The prescaler is not readable or
writable. When the prescaler is assigned to the Timer0
module, prescale value of 1:2, 1:4, ..., 1:256 are
selectable. Section 7.3 details the operation of the
prescaler.

7.1 TIMERO Interrupt

TimerO0 interrupt is generated when the TMRO register
timer/counter overflows from FFh to 00h. This overflow
sets the TOIF bit. The interrupt can be masked by
clearing the TOIE bit (INTCON<5>). The TOIF bit
(INTCON<2>) must be cleared in software by the
Timer0 module interrupt service routine before re-
enabling this interrupt. The TimerO interrupt cannot
wake the processor from SLEEP since the timer is shut
off during SLEEP. See Figure 7-4 for TimerO interrupt
timing.

FIGURE 7-1: TIMERO BLOCK DIAGRAM
Data bus
RA4/TOCKI Fosc/4
pin PSout 8
1
Sync with
. Internal TMRO
clocks
Programmable | | o PSout
Prescaler
TOSE ? (2 Tey delay)
Set Flag bit TOIF
PS2:PS0 PSA on Overflow
TOCS
Note 1: Bits, TOSE, TOCS, PS2, PS1, PS0 and PSA are located in the OPTION register.
2: The prescaler is shared with Watchdog Timer (Figure 7-6)
FIGURE 7-2: TIMERO (TMRO) TIMING: INTERNAL CLOCK/NO PRESCALER

pp%gram 101/ Q2] Q3] Q4 Q1] Q2 Q3 Q4 Q1| Q2| Q3] Q4:Q1] Q2| Q3] Q4 Q1| Q2 Q3 Q4,Q1] Q2] Q3 Q4, Q1| Q2 Q3 Q4, Q1| Q2 Q3| Q4,
ounter) ( PC1 as PC )( PC+1 y PC+2 x PC+3 )( PC+4 6 PC+5 )( PC+6 )
Egtt(';lﬁmon : ' MOVWF TMRO | MOVF TMRO,W ! MOVF TMRO,W ! MOVF TMRO,W ' MOVF TMROW ' MOVF TMROW ! :
TMRO _T0 X TOFL Y, T0¥Z Y NT0 Y NTO X . NTO ). NTO*L ¥ . NTO=Z .
instruction | : A A A : : 4 :
Executed ' ' Write TMRO ' Read TMRO' Read TMRO' Read TMRO' Read TMRO ' Read TMRO '
executed reads NTO reads NTO reads NTO reads NTO + 1 reads NTO + 2
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7.2 Using TimerO with External Clock

When an external clock input is used for TimerO0, 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 TimerO after synchronization.

7.2.1 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 7-5). 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.

7.2.2 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 TMRO is
actually incremented. Figure 7-5 shows the delay from
the external clock edge to the timer incrementing.

FIGURE 7-5: TIMERO TIMING WITH EXTERNAL CLOCK
Q1] Q21 Q31 Q4 i Q1l Q21 Q31 Q4 Q1| Q21 Q31 Q4 Q1l Q21 Q31 Q4
Small pulse;
Prescaierouput & IVA\\ 7\ misses samping
1)
External Clock/Prescaler ®
Output after sampling ¥
Increment Timer0 (Q4)
Timer0 T0 X TO+1 X TO+2

Note 1: Delay from clock input change to TimerO increment is 3 Tosc to 7 Tosc. (Duration of Q = Tosc).
Therefore, the error in measuring the interval between two edges on TimerO input = +4 Tosc max.
2: External clock if no prescaler selected, prescaler output otherwise.
3: The arrows indicate the points in time where sampling occurs.

7.3 Prescaler

An 8-bit counter is available as a prescaler for the
Timer0 module, or as a postscaler for the Watchdog
Timer, respectively (Figure 7-6). For simplicity, this
counter is being referred to as “prescaler” throughout
this data sheet.

Note: There is only one prescaler available
which is mutually exclusive between the
Timer0 module and the Watchdog Timer.
Thus, a prescaler assignment for the
Timer0 module means that there is no
prescaler for the Watchdog Timer, and

vice-versa.

The PSA and PS2:PS0 bits (OPTION<3:0>) determine
the prescaler assignment and prescale ratio.

When assigned to the Timer0 module, all instructions
writing to the TMRO register (e.g., CLRF 1,
MOVWF 1, BSF 1,x...etc.) will clear the prescaler.
When assigned to WDT, a CLRWDT instruction will clear
the prescaler along with the Watchdog Timer. The
prescaler is not readable or writable.

© 1996-2013 Microchip Technology Inc.
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FIGURE 7-6: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
CLKOUT (=Fosc/4) I Data Bus
\ A 8
o| M 1 %
TOCKI U M SYNC
pin DT_ X 0 U > 2 TMRO reg
X Tey
TOSE T *
T0CS PSA Set flag bit TOIF
on Overflow
0 _ .
M > 8-bit Prescaler
U
Watchdog 1 X 8
Timer
T 8-to-1MUX —— PS0 - PS2
T PSA
WDT Enable bit 0 | 1
MUX |«—— PSA
WDT
Timeout
Note 1: TOSE, TOCS, PSA, PS0-PS2 are bits in the OPTION register.

DS40143E-page 50 Preliminary © 1996-2013 Microchip Technology Inc.



PIC16C55X

BCF Bit Clear f BTFSC Bit Test, Skip if Clear
Syntax: [label ] BCF f,b Syntax: [label ] BTFSC f,b
Operands: 0<f<127 Operands: 0<f<127
0<b<7 0<b<7
Operation: 0 — (f<b>) Operation: skip if (f<b>) =0
Status Affected:  None Status Affected:  None
Encoding: o1 Jooob [bfff [fiff | Encoding: IENEENETREE
Description: Bit 'b* in register 'f' is cleared. Description: If bit ‘b’ in register 'f' is '0' then the next

instruction is skipped. If bit 'b" is '0' then

Words: 1 the next instruction fetched during the
Cycles: 1 current instruction execution is dis-
carded, and a NOP is executed instead,
Example BCF FLAG REG 7 making this a two-cycle instruction.
Before Instruction Words: 1
FLAG_REG = 0xC7
- X Cycles: 1(2)
After Instruction E | HERE BTFSC FLAG, 1
— xample
FLAG_REG = 0Ox47 FALSE GOTO  PROCESS_CODE
TRUE .
BSF Bit Set f .
Syntax: [label | BSF fb Before Instruction
P = HERE
Operands: 0<f<127 c ] address
O<b<7 After Instruction
) if FLAG<1> =0,
Operation: 1 — (f<b>) PC = address TRUE
Status Affected:  None if FLAG<1> = 1,
Encoding: ‘ 01 | 01bb ‘ bfff | £EEE ‘ PC = address FALSE
Description: Bit 'b' in register 'f is set.
Words: 1
Cycles: 1
Example BSF FLAG REG, 7
Before Instruction
FLAG_REG = O0x0A
After Instruction
FLAG_REG = O0x8A
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DECFSZ Decrement f, Skip if O GOTO Unconditional Branch

Syntax: [label] DECFSz f,d Syntax: [label] GOTO k

Operands: 0<f<127 Operands: 0 <k <2047
de[01] Operation: k —» PC<10:0>

Operation: (f)-1— (dest); skipifresult=0 PCLATH<4:3> —» PC<12:11>

Status Affected:  None Status Affected:  None

Encoding: oo [uaou1 [afft [fiff | Encoding: |10 [ akkk | kkkk [ kkkk |

Description: The contents of register 'f' are Description: GOTO is an unconditional branch. The
decremented. If 'd" is O the result is eleven bit immediate value is loaded
placed in the W register. If 'd" is 1 the into PC bits <10:0>. The upper bits of
result is placed back in register 'f'. PC are loaded from PCLATH<4:3>.
If the result is 0, the next instruction, GOTO is a two-cycle instruction.

which is already fetched, is discarded.

A NOP is executed instead making it a words: 1
two-cycle instruction. Cycles: 2
Words: 1 Example GOTO THERE
Cycles: 1(2) After Instruction
Example HERE DECFSZ  CNT, 1 PC = Address THERE
GOoTo LOOP
CONTI NUE
) INCF Increment f
Before Instruction Syntax: [label] INCF fd
PC = address HERE Operands: 0<f<127
After Instruction d e [0,1]
CNT = CNT-1 Operation: (f) + 1 — (dest)
if CNT = 0, Status Affected: Z
PC = address CONTINUE Encoding: [o0 [0t [artt [rfir |
ifCNT = 0, Description: The contents of register 'f' are
PC = address HERE+1 incremented. 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
4 = 0
After Instruction
CNT = 0x00
Z = 1
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SUBWF Subtract W from f
Syntax: [label] SUBWF fd
Operands: 0<f<127
d € [0,1]
Operation: (f) - (W) — (dest)
Status C,DC,z
Affected:
Encoding: ‘ 00 | 0010 | dfff ‘ fEEfFf |
Description: Subtract (2's complement method)
W register from register 'f'. If 'd" is 0 the
result is stored in the W register. If 'd"is 1
the result is stored back in register 'f'.
Words: 1
Cycles: 1
Example 1: SUBWF  REGI,1
Before Instruction
REG1 = 3
w 2
C = ?
After Instruction
REG1 = 1
w = 2
C = 1; result is positive
Example 2: Before Instruction
REG1 = 2
w 2
C = ?
After Instruction
REG1 = 0
w = 2
C = 1, resultis zero
Example 3: Before Instruction

REG1 = 1
W 2
C = ?
After Instruction
REG1 = OxFF
w = 2
C = 0; result is negative

SWAPF Swap Nibbles in f
Syntax: [label] SWAPF fd
Operands: 0<f<127
d € [0,1]
Operation: (f<3:0>) — (dest<7:4>),
(f<7:4>) — (dest<3:0>)
Status Affected:  None
Encoding: ‘ 00 | 1110 ‘ Afff | FEEE |
Description: The upper and lower nibbles of
register 'f' are exchanged. If'd"is O
the result is placed in W register. If 'd’
is 1 the result is placed in register 'f'.
Words: 1
Cycles: 1
Example SWAPF  REG 0
Before Instruction
REG1 = OxA5
After Instruction
REG1 = OxA5
W = Ox5A
TRIS Load TRIS Register
Syntax: [label] TRIS f
Operands: 5<f<7
Operation: (W) - TRIS register f;
Status Affected:  None
Encoding: ‘oo |oooo ‘0110 |0fff
Description: The instruction is supported for code
compatibility with the PIC16C5X
products. Since TRIS registers are
readable and writable, the user can
directly address them.
Words: 1
Cycles: 1
Example

[To maintain upward compatibility
with future PIC MCU products, do
not use this instruction.
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NOTES:
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9.0 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 C17 and MPLAB C18 C Compilers

- MPLINK™ Obiject Linker/
MPLIB™ Obiject Librarian

e Simulators
- MPLAB SIM Software Simulator
« Emulators
- MPLAB ICE 2000 In-Circuit Emulator
- ICEPIC™ In-Circuit Emulator
« In-Circuit Debugger
- MPLAB ICD
« Device Programmers
- PRO MATE® Il Universal Device Programmer

- PICSTART® Plus Entry-Level Development
Programmer

* Low Cost Demonstration Boards
- PICDEM™ 1 Demonstration Board
- PICDEM 2 Demonstration Board
- PICDEM 3 Demonstration Board
- PICDEM 17 Demonstration Board
- KeeLoq® Demonstration Board

9.1 MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8-bit microcon-
troller market. The MPLAB IDE is a Windows®-based
application that contains:
< An interface to debugging tools
- simulator
- programmer (sold separately)
- emulator (sold separately)
- in-circuit debugger (sold separately)
A full-featured editor
» A project manager
» Customizable toolbar and key mapping
* A status bar
* On-line help

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 (auto-
matically updates all project information)

» Debug using:

- source files
- absolute listing file
- machine code

The ability to use MPLAB IDE with multiple debugging
tools allows users to easily switch from the cost-
effective simulator to a full-featured emulator with
minimal retraining.

9.2 MPASM Assembler

The MPASM assembler is a full-featured universal
macro assembler for all PIC MCUs.

The MPASM assembler has a command line interface
and a Windows shell. It can be used as a stand-alone
application on a Windows 3.x or greater system, or it
can be used through MPLAB IDE. The MPASM assem-
bler generates relocatable object files for the MPLINK
object linker, Intel® standard HEX files, MAP files to
detail memory usage and symbol reference, an abso-
lute LST file that contains source lines and generated
machine code, and a COD file for debugging.

The MPASM assembler features include:

* Integration into MPLAB IDE projects.

» User-defined macros to streamline assembly
code.

 Conditional assembly for multi-purpose source
files.

« Directives that allow complete control over the
assembly process.

9.3 MPLAB C17 and MPLAB C18
C Compilers

The MPLAB C17 and MPLAB C18 Code Development
Systems are complete ANSI ‘C’ compilers for
Microchip’s PIC17CXXX and PIC18CXXX family of
microcontrollers, respectively. These compilers provide
powerful integration capabilities and ease of use not
found with other compilers.

For easier source level debugging, the compilers pro-
vide symbol information that is compatible with the
MPLAB IDE memory display.
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10.3 Timing Parameter Symbology

The timing parameter symbols have been created with

one of the following formats:

1. TppS2ppS

2. TppS

T
F Frequency T Time
Lowercase subscripts (pp) and their meanings:

pp
ck CLKOUT 0s 0OsC1
io 1/0O port t0 TOCKI
mc MCLR
Uppercase letters and their meanings:

S
F Fall P Period
H High R Rise
I Invalid (Hi-impedance) \% Valid
L Low z Hi-impedance

FIGURE 10-5: LOAD CONDITIONS

Load condition 1

Load condition 2

\VVDD/2
RL
: —_—C ; L CL
Pin T Pin

Vss Vss

RL = 464 O

CL = 50pF for all pins except OSC2

15 pF for OSC2 output
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10.4 Timing Diagrams and Specifications

FIGURE 10-6: EXTERNAL CLOCK TIMING
. Q4 i Q1 i Q2 i Q3 . Q4 i Q1 i
' :1— 1—»': ':1-3":1-3»' > - :1— '
] 4 4|

CLKOUT \ S

TABLE 10-1: EXTERNAL CLOCK TIMING REQUIREMENTS

Parilrgeter Sym | Characteristic Min Typt Max Units Conditions
Fos | External CLKIN Frequency(l) DC — 4 MHz | XT and RC osc mode, VDD=5.0V
DC — 20 MHz | HS osc mode
DC — 200 kHz | LP osc mode
Oscillator Frequency(l) DC — 4 MHz | RC osc mode, VDD=5.0V
0.1 — 4 MHz | XT osc mode
1 — 20 MHz | HS osc mode
DC - 200 kHz | LP osc mode
1 Tosc | External CLKIN Period® 250 — — ns | XT and RC osc mode
50 — — ns | HS osc mode
5 — — us | LP osc mode
Oscillator Period® 250 — — ns | RC osc mode
250 — 10,000 ns | XT osc mode
50 — 1,000 ns | HS osc mode
5 — — us | LP osc mode
2 Tcy | Instruction Cycle Time® 1.0 Fos/4 DC us | Tcy=Fos/4
3* TosL, | External Clock in (OSC1) High or 100* — — ns | XT osc mode
TosH | Low Time % — — us | LP osc mode
20* — — ns | HS osc mode
4* TosR, | External Clock in (OSC1) Rise or 25* — — ns | XT osc mode
TosF | Fall Time 50* — — ns |LP osc mode
15* — — ns | HS osc mode

* These parameters are characterized but not tested.

T Datain “Typ” columnis at 5.0 V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

Note 1: Instruction cycle period (Tcy) equals four times the input oscillator time-base period. All specified values are based on
characterization data for that particular oscillator type under standard operating conditions with the device executing
code. Exceeding these specified limits may result in an unstable oscillator operation and/or higher than expected current
consumption. All devices are tested to operate at “min.” values with an external clock applied to the OSC1 pin.

When an external clock input is used, the “Max.” cycle time limit is “DC” (no clock) for all devices.
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Package Marking Information (Cont’d)

18-Lead SOIC (.3007) Example
XXXXXXXXXXXX PIC16C558
XXXXXXXXXXKX -041/ 50218
XXXXXXXXXKKX
YYWWNNN 9818 CDK
of® o®
28-Lead SOIC (.3007) Example
XXXXXXXKXXXXXXXXXKKX PIC16C557
XXXXXXXKXXXXXXXXXXKX -041 | P456
XXXXXXXKKXXXXXXXXKKX © 9823CBA
YYWWNNN
O < O
18-Lead CERDIP Windowed Example
XXXXXXXX 16C558
D LW XXXXXXXX D S D 1IW
YYWWNNN 9801 CBA
28-Lead CERDIP Windowed Example
XXXXXXXXXXXXXX 16C557
D LW Cj XXKXXKXXKXXKXXX D LW Cj 1IW
YYWWNNN 9801 CBA
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28-Lead Plastic Small Outline (SO) — Wide, 300 mil (SOIC)

Note:  For the most current package drawings, please see the Microchip Packaging Specification located

at http://www.microchip.com/packaging
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Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
Number of Pins n 28 28
Pitch p .050 1.27
Overall Height A .093 .099 .104 2.36 2.50 2.64
Molded Package Thickness A2 .088 .091 .094 2.24 2.31 2.39
Standoff § Al .004 .008 .012 0.10 0.20 0.30
Overall Width E .394 407 420 10.01 10.34 10.67
Molded Package Width E1l .288 .295 .299 7.32 7.49 7.59
Overall Length D .695 .704 712 17.65 17.87 18.08
Chamfer Distance h .010 .020 .029 0.25 0.50 0.74
Foot Length L .016 .033 .050 0.41 0.84 1.27
Foot Angle Top [0 0 4 8 0 4 8
Lead Thickness c .009 .011 .013 0.23 0.28 0.33
Lead Width B .014 .017 .020 0.36 0.42 0.51
Mold Draft Angle Top o 0 12 15 0 12 15
Mold Draft Angle Bottom § 0 12 15 0 12 15

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed

.010” (0.254mm) per side.
JEDEC Equivalent: MS-013
Drawing No. C04-052
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18-Lead Ceramic Dual In-line with Window (JW) — 300 mil (CERDIP)

Note:  For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging
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Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 18 18

Pitch p .100 2.54

Top to Seating Plane A .170 .183 .195 4.32 4.64 4.95
Ceramic Package Height A2 .155 .160 .165 3.94 4.06 4.19
Standoff Al .015 .023 .030 0.38 0.57 0.76
Shoulder to Shoulder Width E .300 .313 .325 7.62 7.94 8.26
Ceramic Pkg. Width E1l .285 .290 .295 7.24 7.37 7.49
Overall Length D .880 .900 .920 22.35 22.86 23.37
Tip to Seating Plane L .125 .138 .150 3.18 3.49 3.81
Lead Thickness c .008 .010 .012 0.20 0.25 0.30
Upper Lead Width Bl .050 .055 .060 1.27 1.40 1.52
Lower Lead Width B .016 .019 .021 0.41 0.47 0.53
Overall Row Spacing § eB .345 .385 425 8.76 9.78 10.80
Window Width W1 .130 .140 .150 3.30 3.56 3.81
Window Length W2 .190 .200 .210 4.83 5.08 5.33

* Controlling Parameter

§ Significant Characteristic
JEDEC Equivalent: MO-036
Drawing No. C04-010

© 1996-2013 Microchip Technology Inc. Preliminary DS40143E-page 93



PIC16C55X

NOTES:
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NOTES:
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