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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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PIC16C55X

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

TABLE 3-1: PIC16C55X PINOUT DESCRIPTION
Pin Number Pin Buffer
Name T T
PDIP | SOIC SSOP ype YP®  |Description

OSC1/CLKIN 16 16 18 | ST/CMOS |Oscillator crystal input/external clock source output.

OSC2/CLKOUT 15 15 17 (0] — Oscillator crystal output. Connects to crystal or resonator
in Crystal Oscillator mode. In RC mode, OSC2 pin outputs
CLKOUT which has 1/4 the frequency of OSC1, and
denotes the instruction cycle rate.

MCLR/VPP 4 4 4 /P ST Master clear (Reset) input/programming voltage input.
This pin is an active low RESET to the device.

RAO 17 17 19 110 ST Bi-directional 1/O port

RA1 18 18 20 110 ST Bi-directional 1/O port

RA2 110 ST Bi-directional 1/0O port

RA3 110 ST Bi-directional 1/O port

RA4/TOCKI 110 ST Bi-directional I/0 port or external clock input for TMRO.
Output is open drain type.

RBO/INT 6 6 7 110 TTUSTD |Bi-directional /0 port can be software programmed for
internal weak pull-up. RBO/INT can also be selected as an
external interrupt pin.

RB1 7 7 8 110 TTL Bi-directional 1/0O port can be software programmed for
internal weak pull-up.

RB2 8 8 9 110 TTL Bi-directional 1/0O port can be software programmed for
internal weak pull-up.

RB3 9 9 10 110 TTL Bi-directional 1/0O port can be software programmed for
internal weak pull-up.

RB4 10 10 11 110 TTL Bi-directional 1/0O port can be software programmed for
internal weak pull-up. Interrupt-on-change pin.

RB5 11 11 12 110 TTL Bi-directional 1/0O port can be software programmed for
internal weak pull-up. Interrupt-on-change pin.

RB6 12 12 13 110 TTLST® |Bi-directional /O port can be software programmed for
internal weak pull-up. Interrupt-on-change pin. Serial pro-
gramming clock.

RB7 13 13 14 110 TTL/ST@ |Bi-directional I/O port can be software programmed for
internal weak pull-up. Interrupt-on-change pin. Serial pro-
gramming data.

rRco® 18 18 18 110 TTL  |Bi-directional I/O port input buffer.

rC1® 19 19 19 e} TTL Bi-directional I/O port input buffer.

rRC20 20 20 20 110 TTL Bi-directional I/O port input buffer.

Rc3® 21 21 21 e} TTL Bi-directional I/O port input buffer.

RC4®) 22 22 22 110 TTL Bi-directional I/O port input buffer.

rcs® 23 23 23 e} TTL Bi-directional I/O port input buffer.

RCe®) 24 24 24 110 TTL Bi-directional I/O port input buffer.

RC7® 25 25 25 e} TTL Bi-directional I/O port input buffer.

Vss 5 5 5,6 P — Ground reference for logic and 1/0O pins.

VDD 14 14 15,16 P — Positive supply for logic and I/O pins.

Legend: O = Output 1/0 = Input/output P = Power

— = Not used | = Input ST = Schmitt Trigger input

TTL =TTL input
Note 1: This bufferis a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3: PIC16C557 only.

© 1996-2013 Microchip Technology Inc.
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PIC16C55X

6.0 SPECIAL FEATURES OF THE
CPU

What sets a microcontroller apart from other
processors are special circuits to deal with the needs of
real-time applications. The PIC16C55X family has a
host of such features intended to maximize system
reliability, minimize cost through elimination of external
components, provide power saving operating modes
and offer code protection.

These are:

OSC selection

RESET

Power-on Reset (POR)

Power-up Timer (PWRT)

Oscillator Start-Up Timer (OST)

Interrupts

Watchdog Timer (WDT)

SLEEP

. Code protection

10. ID Locations

11. In-circuit serial programming™

The PIC16C55X has a Watchdog Timer which is
controlled by configuration bits. It runs off its own RC
oscillator for added reliability. There are two timers that
offer necessary delays on power-up. One is the
Oscillator Start-up Timer (OST), which is intended to
keep the chip in RESET until the crystal oscillator is sta-
ble. The other is the Power-up Timer (PWRT), which
provides a fixed delay of 72 ms (nominal) on power-up
only, designed to keep the part in RESET while the
power supply stabilizes. With these two functions on-
chip, most applications need no external RESET cir-
cuitry.

© 0N O WDNE

The SLEEP mode is designed to offer a very low
current Power-down mode. The user can wake-up from
SLEEP through external RESET, Watchdog Timer
wake-up or through an interrupt. Several oscillator
options are also made available to allow the part to fit
the application. The RC oscillator option saves system
cost while the LP crystal option saves power. A set of
configuration bits are used to select various options.

6.1 Configuration Bits

The configuration bits can be programmed (read as '0")
or left unprogrammed (read as '1) to select various
device configurations. These bits are mapped in
program memory location 2007h.

The user will note that address 2007h is beyond
the user program memory space. In fact, it belongs
to the special test/configuration memory space
(2000h — 3FFFh), which can be accessed only during
programming.

© 1996-2013 Microchip Technology Inc.
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6.3 RESET

The PIC16C55X differentiates between various kinds
of RESET:

« Power-on Reset (POR)

« MCLR Reset during normal operation
+ MCLR Reset during SLEEP

* WDT Reset (normal operation)

* WDT wake-up (SLEEP)

Some registers are not affected in any RESET condi-
tion; their status is unknown on POR and unchanged in
any other RESET. Most other registers are reset to a
“RESET state” on Power-on Reset, on MCLR or WDT
Reset and on MCLR Reset during SLEEP. They are not
affected by a WDT wake-up, since this is viewed as the
resumption of normal operation. TO and PD bits are set
or cleared differently in different RESET situations as
indicated in Table 6-4. These bits are used in software
to determine the nature of the RESET. See Table 6-6
for a full description of RESET states of all registers.

A simplified block diagram of the on-chip RESET circuit
is shown in Figure 6-6.

The MCLR Reset path has a noise filter to detect and
ignore small pulses. See Table 10-3 for pulse width
specification.

FIGURE 6-6: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT
External
Reset
7

MCLR/
VPP Pin SLEEP

WDT | WDT —

Module |"Timeout

Reset
VDD rise
detect
VoD Power-on Reset
S
OST/PWRT
OST __| Chip_Reset
10-bit Ripple-counter | ) R Ql—=
j—
OSsC1/
CLKIN
Pin o PWRT
O;(}ngc <|> 10-bit Ripple-counter lf
Enable PWRT See Table 6-3 for timeout situations.
Enable OST

Note 1: Thisis a separate oscillator from the RC oscillator of the CLKIN pin.

© 1996-2013 Microchip Technology Inc.
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PIC16C55X

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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FIGURE 6-7:

TIMEOUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VbD): CASE 1

VDD

MCLR

INTERNAL POR

PWRT TIMEOUT

OST TIMEOUT

INTERNAL RESET

/

TPWRT

1<—TOSF—>

FIGURE 6-8:

TIMEOUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VbD): CASE 2

VDD

MCLR

INTERNAL POR

PWRT TIMEOUT

OST TIMEOUT

INTERNAL RESET

/

TPWRT
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6.8 Power-Down Mode (SLEEP)

The Power-down mode is entered by executing a
SLEEP instruction.

If enabled, the Watchdog Timer will be cleared but
keeps running, the PD bit in the STATUS register is
cleared, the TO bit is set, and the oscillator driver is
turned off. The 1/O ports maintain the status they had,
before SLEEP was executed (driving high, low, or hi-
impedance).

For lowest current consumption in this mode, all I/O
pins should be either at VDD, or Vss, with no external
circuitry drawing current from the I/O pin. 1/O pins that
are hi-impedance inputs should be pulled high or low
externally to avoid switching currents caused by float-
ing inputs. The TOCKI input should also be at VbD or
Vss for lowest current consumption. The contribution
from on-chip pull-ups on PORTB should be considered.

The MCLR pin must be at a logic high level (VIHMC).

Note: It should be noted that a RESET generated
by a WDT timeout does not drive MCLR
pin low.

6.8.1 WAKE-UP FROM SLEEP

The device can wake-up from SLEEP through one of
the following events:

1. External RESET input on MCLR pin
2. Watchdog Timer Wake-up (if WDT was enabled)
3. Interrupt from RBO/INT pin or RB Port change

FIGURE 6-14:

The first event will cause a device RESET. The two lat-
ter events are considered a continuation of program
execution. The TO and PD bits in the STATUS register
can be used to determine the cause of device RESET.
PD bit, which is set on power-up is cleared when
SLEEP is invoked. TO bit is cleared if WDT Wake-up
occurred.

When the SLEEP instruction is being executed, the
next instruction (PC + 1) is pre-fetched. For the device
to wake-up through an interrupt event, the correspond-
ing interrupt enable bit must be set (enabled). Wake-up
is regardless of the state of the GIE bit. If the GIE bit is
clear (disabled), the device continues execution at the
instruction after the SLEEP instruction. If the GIE bit is
set (enabled), the device executes the instruction after
the SLEEP instruction and then branches to the inter-
rupt address (0004h). In cases where the execution of
the instruction following SLEEP is not desirable, the
user should have an NOP after the SLEEP instruction.

Note: If the global interrupts are disabled (GIE is
cleared), but any interrupt source has both
its interrupt enable bit and the correspond-
ing interrupt flag bits set, the device will
immediately wake-up from SLEEP. The

SLEEP instruction is completely executed.

The WDT is cleared when the device wakes-up from
SLEEP, regardless of the source of wake-up.

WAKE-UP FROM SLEEP THROUGH INTERRUPT

Q1] @2l @3l 04, Q1l @2l Q3 @4, Q1

Q1 Q2 Q3 @4, Q11 Q2| @31 Q4; Q1l Q2 Q31 Q4; Q1l Q2 Q3| Q4

oo N AW AW AW AW AW A WA AN s AW AW AV AW AV AW AW AW AWAWAWAWAWAWAWAN

)
\
\
Instruction ' .

executed] INstPC-1) ' SLEEP

Note XT, HS or LP Oscillator mode assumed.

' ' 2) 1 ' ' |
CLKOUT® \ ) / \ L Tost® | \ / \ / \ / .
INT pin ] ' ' | ] ] | !

INTF flag ! ! e o
(INTCON<1> ! I i Interrupt Latency' ! |
GIE bif | : : — : : : :
(INTCON<7>) ' . Processor if . . \ . . !
. . . SLEEP : . . . .
INSTRUCTION FLOW : : : . : : : :
PC X BC X PcHt X PC+2 X PC+2 X PC+2 ¥ 0004h % __0005h .
Ins}g{gﬂgg {: Inst(PC) = SLEEP  Inst(PC + 1) Inst(PC +2) ' Inst(0004h) ' Inst(0005h) !

1
2: TosT = 1024Tosc (drawing not to scale). This delay will not be there for RC osc mode.

3: GIE ="1"assumed. In this case after wake- up, the processor jumps to the interrupt routine. If GIE ='0', execution will continue in-line.
4: CLKOUT is not available in these osc modes, but shown here for timing reference.

Inst(PC + 1) + Dummy cycle Dummy cycle: Inst(0004h)

© 1996-2013 Microchip Technology Inc.

Preliminary

DS40143E-page 45



PIC16C55X

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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XORLW Exclusive OR Literal with W
Syntax: [label] XORLW k
Operands: 0<k<255
Operation: (W) . XOR. k > (W)
Status Affected: z
Encoding: ‘ 11 ‘ 1010 ‘ Kkkk | kkkk |
Description: The contents of the W register are
XOR’ed with the eight bit literal 'k'.
The result is placed in the W register.
Words: 1
Cycles: 1
Example: XORLW  OXAF
Before Instruction
W = 0xB5
After Instruction
w = 0x1A
XORWF Exclusive OR W with f
Syntax: [label] XORWF f,d
Operands: 0<f<127
d € [0,1]
Operation: (W) .XOR. (f) - (dest)
Status Affected: Z
Encoding: ‘ 00 | 0110 ‘ dfff | ffff ‘
Description: Exclusive OR the contents of the
W register with register 'f'. If 'd" is 0 the
result is stored in the W register. If 'd’
is 1 the resultis stored back in register
',
Words: 1
Cycles: 1
Example XORWF  REG 1

Before Instruction

REG =  OxAF

W = 0xB5
After Instruction

REG = Ox1A

W = 0xB5

© 1996-2013 Microchip Technology Inc.
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NOTES:
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NOTES:
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10.1

DC Characteristics: PIC16C55X-04 (Commercial, Industrial, Extended)
PIC16C55X-20 (Commercial, Industrial, Extended)
HCS1365-04 (Commercial, Industrial, Extended)

DC Characteristics

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA < +70°C for commercial and
-40°C < TA < +125°C for extended

Pilrgm Sym Characteristic Min | Typt | Max | Units Conditions
D020 IPD | Power-Down Current®

16LC55X | — 0.7 2 pA | VDD = 3.0V, WDT disabled

16C55X| — | 1.0 | 25| pwA |vop = 4.0V, WDT disabled
15 | pA | (+85°C to +125°C)

AlWDT |WDT Current®

16LC55X | — 6.0 | 15 | pA |VDD=3.0V
16C55X | — 6.0 | 20 | pA |VDD =4.0V
(+85°C to +125°C)

Note 1:

These parameters are characterized but not tested.

Data is “Typ” column is at 5V, 25°C, unless otherwise stated. These parameters are for design guidance only
and are 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 I/O pin
loading and switching rate, oscillator type, internal code execution pattern, and temperature also have an
impact on the current consumption.

The test conditions for all IDD measurements in active Operation mode are:

OSC1 = external square wave, from rail to rail; all I/O pins configured as input, pulled to VDD,

MCLR = VDD; WDT enabled/disabled as specified.

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 configured as input and tied to VDD or Vss.

For RC osc configuration, current through ReXT is not included. The current through the resistor can be esti-
mated by the formula Ir = VDD/2REXT (mA) with REXT in kQ.

The A current is the additional current consumed when this peripheral is enabled. This current should be
added to the base IDD or IPD measurement.

© 1996-2013 Microchip Technology Inc. Preliminary DS40143E-page 77
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TABLE 10-2: CLKOUT AND I/O TIMING REQUIREMENTS

Parameter # Sym Characteristic Min Typt Max Units
10* TosH2ckL |0Sc1™ to cLKOUTY @) — 75 200 ns
— — 400 ns
11* TosH2ckH |0SC1T to CLKOUTT @) — 75 200 ns
— — 400 ns
12* TckR | CLKOUT rise time(® — 35 100 ns
— — 200 ns
13+ TckF | CLKOUT fall time® — 35 100 ns
— — 200 ns
14* TckL2ioV | CLKOUT { to Port out valid® — — 20 ns
15+ TioV2ckH | Port in valid before CLKOUT T @) Tosc +200ns | — — ns
Tosc +400 ns — — ns
16* TckH2iol | Port in hold after CLKOUT T () 0 — — ns
17* TosH2ioV |OSC17T (Q1 cycle) to Port out valid — 50 150 ns
— 300 ns
18* TosH2iol |OSC1T (Q2 cycle) to Port input invalid (I/O in 100 — — ns
hold time) 200 — — ns
19* TioV2osH | Port input valid to OSC17 (1/O in setup time) 0 — — ns
20* TioR Port output rise time — 10 40 ns
— — 80 ns
21* TioF Port output fall time — 10 40 ns
— — 80 ns
22% Tinp RBO/INT pin high or low time 25 — — ns
40 — — ns
23* Trbp RB<7:4> change interrupt high or low time Tey — — ns

* 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: Measurements are taken in RC mode where CLKOUT output is 4 x Tosc.
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28-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 28 28

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 El .285 .290 .295 7.24 7.37 7.49
Overall Length D 1.430 1.458 1.485 36.32 37.02 37.72
Tip to Seating Plane L .135 .140 .145 3.43 3.56 3.68
Lead Thickness c .008 .010 .012 0.20 0.25 0.30
Upper Lead Width B1 .050 .058 .065 1.27 1.46 1.65
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 .290 .300 .310 7.37 7.62 7.87

* Controlling Parameter

§ Significant Characteristic
JEDEC Equivalent: MO-058
Drawing No. C04-080
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20-Lead Plastic Shrink Small Outline (SS) — 209 mil, 5.30 mm (SSOP)

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 20 20

Pitch p .026 0.65

Overall Height A .068 .073 .078 1.73 1.85 1.98
Molded Package Thickness A2 .064 .068 .072 1.63 1.73 1.83
Standoff § Al .002 .006 .010 0.05 0.15 0.25
Overall Width E .299 .309 .322 7.59 7.85 8.18
Molded Package Width E1l .201 .207 212 5.11 5.25 5.38
Overall Length D .278 .284 .289 7.06 7.20 7.34
Foot Length L .022 .030 .037 0.56 0.75 0.94
Lead Thickness c .004 .007 .010 0.10 0.18 0.25
Foot Angle ¢ 0 4 8 0.00 101.60 203.20
Lead Width B .010 .013 .015 0.25 0.32 0.38
Mold Draft Angle Top o 0 5 10 0 5 10
Mold Draft Angle Bottom B 0 5 10 0 5 10

* 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: MO-150
Drawing No. C04-072
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NOTES:
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PICSTART Plus Entry Level Development Programmer ... 69

POrt RB INEITUPL ...
PORTA ot
PORTB....cciiiiiieiiiiic e
Power Control/Status Register (PCON) ...
Power-Down Mode (SLEEP)....................
Power-On Reset (POR) ......ccceeiiiiiiiiieiiieiee e
Power-up Timer (PWRT)......oooiiiiiiieenieeee e
PreSCaler........coo i
PRO MATE Il Universal Device Programmer ..................... 69
Program Memory Organization .............ccceevvveeriieeeiiieeenns 13
Q
Quick-Turnaround-Production (QTP) Devices ............ccc....... 7
R
RC OSCIllator .........cocieiiiiiiciicci e 34
RESEL.....eiiii 35
RETFIE INStrUCLON........ooiiiiiiiiiiic e 62
RETLW INSEIUCHION ...t 62
RETURN Instruction.. ..62
RLF Instruction...... .62
RRF INStrUCLION ..ottt 63
S
Serialized Quick-Turnaround-Production (SQTP) Devices... 7
SLEEP INSrUCtioN ......ocviiiiiiiiiii i 63
Software Simulator (MPLAB SIM).......ccccooieiiiiiiiieceiieeeee 68
Special Features of the CPU.........cccceeviiieiniiieeeee e 31
Special Function ReQISters .........cccoviveeeniiieirieessee e 15
STACK ..ttt 21
StatuS REQGISTET......viiiieiiieiiiice e 17
SUBLW INStrUCHION ......cviiiiiiiiiiic i 63
SUBWEF INSIUCHON.....cciiiiiiiiiie ittt 64
SWAPF INStrUCHION ......coeiiiiiiiiiic 64
T
Timer0
TIMERO ...ttt 47
TIMERO (TMRO) INterrupt ......cccocvveivinnieiieeeeeeeiene 47
TIMERO (TMRO) Module .......ccoovvveiriniceiiecenecee 47
TMRO with External ClocK.............ccoviiiiiiiniiienn 49
Timerl
Switching Prescaler Assignment...
Timing Diagrams and Specifications.....
TMRO INTEITUPL ..o
TRIS INSIIUCHION ...
TRISA. oo s
TRISB. .ot
w

Watchdog Timer (WDT)
WWW, On-Line Support

X
XORLW INSIIUCHION ...uvviiiieieeeiiiiiic e sieee e e 65
XORWE INStIUCHION ... 65
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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
information:

e Product Support — Data sheets and errata,
application 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
Microchip sales offices, distributors and factory
representatives

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
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” 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)

» Technical Support

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

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

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

Worldwide Sales and Service

AMERICAS
Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Cleveland
Independence, OH
Tel: 216-447-0464
Fax: 216-447-0643
Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit

Farmington Hills, Ml
Tel: 248-538-2250
Fax: 248-538-2260

Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453

Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608

Santa Clara

Santa Clara, CA
Tel: 408-961-6444
Fax: 408-961-6445

Toronto
Mississauga, Ontario,
Canada

Tel: 905-673-0699
Fax: 905-673-6509
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ASIA/PACIFIC

Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon
Hong Kong

Tel: 852-2401-1200
Fax: 852-2401-3431
Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing

Tel: 86-10-8569-7000
Fax: 86-10-8528-2104

China - Chengdu
Tel: 86-28-8665-5511
Fax: 86-28-8665-7889

China - Chongging
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Hangzhou
Tel: 86-571-2819-3187
Fax: 86-571-2819-3189

China - Hong Kong SAR
Tel: 852-2943-5100

Fax: 852-2401-3431
China - Nanjing

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao

Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai
Tel: 86-21-5407-5533
Fax: 86-21-5407-5066

China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393

China - Shenzhen
Tel: 86-755-8864-2200
Fax: 86-755-8203-1760

China - Wuhan

Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

China - Xiamen
Tel: 86-592-2388138
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040
Fax: 86-756-3210049

Preliminary

ASIA/PACIFIC

India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-2566-1512
Fax: 91-20-2566-1513

Japan - Osaka
Tel: 81-6-6152-7160
Fax: 81-6-6152-9310

Japan - Tokyo
Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

Korea - Seoul

Tel: 82-2-554-7200
Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068

Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955
Taiwan - Kaohsiung
Tel: 886-7-213-7828
Fax: 886-7-330-9305
Taiwan - Taipei

Tel: 886-2-2508-8600
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE

Austria - Wels

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
UK - Wokingham

Tel: 44-118-921-5869
Fax: 44-118-921-5820
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