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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.
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PIC16C55X

1.0 GENERAL DESCRIPTION

The PIC16C55X are 18, 20 and 28-Pin EPROM-based
members of the versatile PIC16CXX family of low cost,
high  performance, CMOS, fully-static, 8-bit
microcontrollers.

All PIC® microcontrollers employ an advanced RISC
architecture. The PIC16C55X have enhanced core fea-
tures, eight-level deep stack, and multiple internal and
external interrupt sources. The separate instruction
and data buses of the Harvard architecture allow a 14-
bit wide instruction word with the separate 8-bit wide
data. The two-stage instruction pipeline allows all
instructions to execute in a single-cycle, except for pro-
gram branches (which require two cycles). A total of 35
instructions (reduced instruction set) are available.
Additionally, a large register set gives some of the
architectural innovations used to achieve a very high
performance.

PIC16C55X microcontrollers typically achieve a 2:1
code compression and a 4:1 speed improvement over
other 8-bit microcontrollers in their class.

The PIC16C554 has 80 bytes of RAM. The PIC16C557
and PIC16C558 have 128 bytes of RAM. The
PIC16C554 and PIC16C558 have 13 I/O pins and an 8-
bit timer/counter with an 8-bit programmable prescaler.
The PIC16C557 has 22 1/O pins and an 8-bit timer/
counter with an 8-bit programmable prescaler.

PIC16C55X devices have special features to reduce
external components, thus reducing cost, enhancing
system reliability and reducing power consumption.
There are four oscillator options, of which the single pin
RC oscillator provides a low cost solution, the LP
oscillator minimizes power consumption, XT is a
standard crystal, and the HS is for high speed crystals.
The SLEEP (power-down) mode offers power saving.
The user can wake-up the chip from SLEEP through
several external and internal interrupts and RESET.

A highly reliable Watchdog Timer, with its own on-chip
RC oscillator, provides protection against software
lock-up.

A UV-erasable CERDIP packaged version is ideal for
code development while the cost effective One-Time
Programmable (OTP) version is suitable for production
in any volume.

Table 1-1 shows the features of the PIC16C55X mid-
range microcontroller families.

A simplified block diagram of the PIC16C55X is shown
in Figure 3-1.

The PIC16C55X series fit perfectly in applications
ranging from motor control to low power remote sen-
sors. The EPROM technology makes customization of
application programs (detection levels, pulse genera-
tion, timers, etc.) extremely fast and convenient. The
small footprint packages make this microcontroller
series perfect for all applications with space limitations.
Low cost, low power, high performance, ease of use
and /O flexibility make the PIC16C55X very versatile.

1.1 Family and Upward Compatibility

Users familiar with the family of microcontrollers will
realize that this is an enhanced version of the architec-
ture. Please refer to Appendix A for a detailed list of
enhancements. Code written for can be easily ported
to PIC16C55X family of devices (Appendix B).

The PIC16C55X family fills the niche for users wanting
to migrate up from the family and not needing various
peripheral features of other members of the PIC16XX
mid-range microcontroller family.

1.2 Development Support

The PIC16C55X family is supported by a full-featured
macro assembler, a software simulator, an in-circuit
emulator, a low cost development programmer and a
full-featured programmer.
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PIC16C55X

TABLE 1-1:

PIC16C55X FAMILY OF DEVICES

Memory

Peripherals Timer Module(s)

PIC16C554 | PIC16C557 | PIC16C558
z\l/\l/la:gum Frequency of Operation 20 20 20
EPROM Program Memory 512 2K 2K
(x14 words)
Data Memory (bytes) 80 128 128
TMRO TMRO TMRO
Interrupt Sources 3 3 3
I/O Pins 13 22 13
Voltage Range (Volts) 2.5-55 2.5-55 2.5-55
Brown-out Reset — — —
Packages 18-pin DIP, SOIC; | 28-pin DIP, SOIC; | 18-pin DIP, SOIC,
SSOP

20-pin SSOP

28-pin SSOP

All PIC® Family devices have Power-on Reset, selectable Watchdog Timer, selectable code protect and high
1/0O current capability. All PIC16C55X Family devices use serial programming with clock pin RB6 and data pin RB7.
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PIC16C55X

FIGURE 3-1: BLOCK DIAGRAM
. Program Data
Device
Memory Memory
PIC16C554 512 x 14 80x8
PIC16C557 2Kx14 128 x 8
PIC16C558 2Kx14 128 x 8
EPROM 13 Data Bus 8 PORTA
~[Program Couner <
Program % RAO
Memory RAM D RA1
512 x 14 File L RA2
to 8-Level $tack Registers K RA3
2K x 14 (13-bit) 80 x 8 to
198 x 8 X RA4/TOCKI
Program
14
Bus RAM Addr(®) PORTE
Instruction reg ’E RBO/INT
Direct Addr 7 '”,fggft
—
=5[] RB7:RB1
8 PORTC®
3
Power-up
Timer — - RC7:RCO
Instruction Oscillator
Decode & [i—> | Start-up Timer ALY
Control
Power-on
Reset 8
Timing Watchdog
|Zl® Generation <= Timer
OSC1/CLKIN
0SC2/CLKOUT % %
Timer0
VPP VDD, Vss
Note 1: Higher order bits are from STATUS Register.
2: PIC16C557 only.
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PIC16C55X

6.2.3 EXTERNAL CRYSTAL OSCILLATOR
CIRCUIT

Either a pre-packaged oscillator can be used or a sim-
ple oscillator circuit with TTL gates can be built.
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 series resonance, or one with parallel
resonance.

Figure 6-3 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° phase shift that a parallel
oscillator requires. The 4.7 kQ resistor provides the
negative feedback for stabilityy The 10kQ
potentiometers bias the 74AS04 in the linear region.
This could be used for external oscillator designs.

FIGURE 6-3: EXTERNAL PARALLEL
RESONANT CRYSTAL
OSCILLATOR CIRCUIT
+5V
To other
% 10k Devices  piciscssx
4.7k 74AS04
A
74AS04 CLKIN
X Frok
XTAL
._| I:I .
10k
f
20 pF L 20 pF

Figure 6-4 shows a series resonant oscillator circuit.
This circuit is also designed to use the fundamental
frequency of the crystal. The inverter performs a 180°
phase shift in a series resonant oscillator circuit. The
330Q resistors provide the negative feedback to bias
the inverters in their linear region.

FIGURE 6-4: EXTERNAL SERIES
RESONANT CRYSTAL
OSCILLATOR CIRCUIT
To other
3300 3300 Devices, c16c55x
74AS04 74AS04 74AS04
CLKIN
0.1 uF
L]
XTAL

6.2.4 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 6-5 shows how the
R/C combination is connected to the PIC16C55X. 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 to keep 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 oscillator frequency, divided by 4, is available on
the OSC2/CLKOUT pin, and can be used for test
purposes or to synchronize other logic (Figure 3-2 for
waveform).

FIGURE 6-5: RC OSCILLATOR MODE
VDD
PIC16C55X
REXT
osct |
L Tj |I Internal Clock
CEXT
I L
vss | B
- Fosc/4 | OSC2/CLKOUT
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PIC16C55X

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.
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FIGURE 6-9: TIMEOUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD): CASE 3

VDD —/

MCLR

INTERNAL POR H

, TPWRF !

PWRT TIMEOUT - TOST>

OST TIMEOUT

INTERNAL RESET ‘

FIGURE 6-10: EXTERNAL POWER-ON
RESET CIRCUIT (FOR
SLOW VDb POWER-UP)

VDD VDD

R1

MCLR

PIC16C55X

e
i

Note 1: External Power-on Reset circuit is required only if
VDD power-up slope is too slow. The diode D helps
discharge the capacitor quickly when VDD powers
down.

2: <40 kQis recommended to make sure that voltage
drop across R does not violate the device’s electrical
specification.

3: R1=100Q to 1 kQ will limit any current flowing into
MCLR from external capacitor C in the event of
MCLR/VPP pin breakdown due to Electrostatic Dis-
charge (ESD) or Electrical Overstress (EOS).
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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.

TOIF —
TOIE —

RBIF —
RBIE —

GIE

Wake-up
(If in SLEEP mode)

———

}
el —) D
=

DTerrupt

to CPU
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NOTES:
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8.1 Instruction Descriptions

ADDLW Add Literal and W ANDLW AND Literal with W
Syntax: [label] ADDLW k Syntax: [label] ANDLW k
Operands: 0<k<255 Operands: 0<k<255
Operation: (W) +k —> (W) Operation: (W) .AND. (k) —> (W)
Status Affected: C,DC, Z Status Affected: Z
Encoding: |11 ] 111x [ kkkk [ kkkk | Encoding: |11 [ 1001 | kkkk [ kkkk |
Description: The contents of the W register are Description: The contents of W register are
added to the eight bit literal 'k’ and the AND’ed with the eight bit literal 'k'. The
result is placed in the W register. result is placed in the W register.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDLW  0x15 Example ANDLW  Ox5F
Before Instruction Before Instruction
w = 0x10 w = OxA3
After Instruction After Instruction
W = 0x25 W = 0x03
ADDWF Add W and f ANDWF AND W with f
Syntax: [label ] ADDWF fd Syntax: [label ] ANDWF fd
Operands: 0<f<127 Operands: 0<f<127
d e [0,1] d e [0,1]
Operation: (W) + (f) - (dest) Operation: (W) .AND. (f) — (dest)
Status Affected: C,DC, Z Status Affected: Z
Encoding: oo o [afff [fiff | Encoding: oo o1 [afff [fiff |
Description: Add the contents of the W register Description: AND the W register with register 'f'. If
with register 'f'. If 'd' is O the result is 'd" is O the result is stored in the W
stored in the W register. If 'd'is 1 the register. If 'd" is 1 the result is stored
result is stored back in register 'f'. back in register 'f'.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDW FSR, 0 Example ANDW  FSR, 1
Before Instruction Before Instruction
w = 0x17 w = 0x17
FSR = 0xC2 FSR = 0xC2
After Instruction After Instruction
w = 0xD9 w = 0x17
FSR = 0xC2 FSR =  0x02
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RETFIE Return from Interrupt
Syntax: [label] RETFIE
Operands: None
Operation: TOS — PC,
1->GIE
Status Affected: ~ None
Encoding: ‘ 00 | 0000 ‘ 0000 | 1001 ‘
Description: Return from Interrupt. Stack is POPed
and Top of Stack (TOS) is loaded in
the PC. Interrupts are enabled by
setting Global Interrupt Enable bit,
GIE (INTCON<7>). This is a two-cycle
instruction.
Words: 1
Cycles: 2
Example RETFI E
After Interrupt
PC = TOS
GIE = 1
RETLW Return with Literal in W
Syntax: [label] RETLW k
Operands: 0<k<255
Operation: k — (W);
TOS —» PC
Status Affected:  None
Encoding: ‘ 11 | 01xx ‘ kkkk | kkkk ‘
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;W contains table
;offset value
. ;W now has table
value
ADDWF PC ;W = offset
TABLE RETLW k1 ;Begin table
RETLW k2 ;
RETLW kn ; End of table

Before Instruction
W = 0x07
After Instruction

W =

value of k8

RETURN Return from Subroutine
Syntax: [label] RETURN
Operands: None
Operation: TOS —» PC
Status Affected:  None
Encoding: ‘ 00 | 0000 ‘ 0000 | 1000 ‘
Description: Return from subroutine. The stack is
POPed and the top of the stack (TOS)
is loaded into the program counter.
This is a two-cycle instruction.
Words: 1
Cycles: 2
Example RETURN
After Interrupt
PC = TOS
RLF Rotate Left f through Carry
Syntax: [label] RLF f,d
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: C
Encoding: ‘ 00 | 1101 ‘ dfff | 13, ‘
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 REGL, 0

Before Instruction

REG1 = 1110 0110
C =0

After Instruction
REG1 = 1110 0110
W = 1100 1100
C =1
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NOTES:
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9.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK object linker combines relocatable
objects created by the MPASM assembler and the
MPLAB C17 and MPLAB C18 C compilers. It can also
link relocatable objects from pre-compiled libraries,
using directives from a linker script.

The MPLIB object librarian is a librarian for pre-
compiled code to be used with the MPLINK object
linker. When a routine from a library is called from
another source file, only the modules that contain that
routine will be linked in with the application. This allows
large libraries to be used efficiently in many different
applications. The MPLIB object librarian manages the
creation and modification of library files.

The MPLINK object linker features include:

* Integration with MPASM assembler and MPLAB
C17 and MPLAB C18 C compilers.

» Allows all memory areas to be defined as sections
to provide link-time flexibility.

The MPLIB object librarian features include:

» Easier linking because single libraries can be
included instead of many smaller files.

* Helps keep code maintainable by grouping
related modules together.

* Allows libraries to be created and modules to be
added, listed, replaced, deleted or extracted.

9.5 MPLAB SIM Software Simulator

The MPLAB SIM software simulator allows code devel-
opment in a PC-hosted environment by simulating the
PIC series microcontrollers on an instruction level. On
any given instruction, the data areas can be examined
or modified and stimuli can be applied from a file, or
user-defined key press, to any of the pins. The execu-
tion can be performed in single step, execute until
break, or Trace mode.

The MPLAB SIM simulator fully supports symbolic
debugging using the MPLAB C17 and the MPLAB C18
C compilers and the MPASM assembler. The software
simulator offers the flexibility to develop and debug
code outside of the laboratory environment, making it
an excellent multi-project software development tool.

9.6 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 PIC micro-
controllers (MCUSs). Software control of the MPLAB ICE
in-circuit emulator is provided by the MPLAB Integrated
Development Environment (IDE), which allows editing,
building, downloading and source debugging from a
single environment.

The MPLAB ICE 2000 is a full-featured emulator sys-
tem with enhanced trace, trigger and data monitoring
features. Interchangeable processor modules allow the
system to be easily re configured for emulation of differ-
ent processors. The universal architecture of the
MPLAB ICE in-circuit emulator allows expansion to
support new PIC microcontrollers.

The MPLAB ICE in-circuit emulator system has been
designed as a real-time emulation system, with
advanced features that are generally found on more
expensive development tools. The PC platform and
Microsoft® Windows environment were chosen to best
make these features available to you, the end user.

9.7 ICEPIC In-Circuit Emulator

The ICEPIC low cost, in-circuit emulator is a solution
for the Microchip Technology PIC16C5X, PIC16C6X,
PIC16C7X and PIC16CXXX families of 8-bit One-
Time-Programmable (OTP) microcontrollers. The mod-
ular system can support different subsets of PIC16C5X
or PIC16CXXX products through the use of inter-
changeable personality modules, or daughter boards.
The emulator is capable of emulating without target
application circuitry being present.
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DEVELOPMENT TOOLS FROM MICROCHIP
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10.0 ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings T

Ambient Temperature UNEr DIAS .........coouiiiiiiii e et -40° to +125°C
SEOrAgE TEMPETATUIE ....oei ittt ettt e ettt e e e e ea bbbt e e e ea b bt et e e e e ehn b b e e e e e e e bbb e e e e e s nbeeeeeeannbneeeeeans -65° to +150°C
Voltage on any pin with respect to Vss (except VDD and M) -0.6V to VDD +0.6V
Voltage 0N VDD WIth TESPECE 10 WSS .. ..iiiiiiiiiiiii ittt sttt ettt ettt st sab bt e s nbb e e antbe e st e e e nreeeeanneeesaeee 0to +7.5V
Voltage 0N MCLR With FESPECE 10 VSS........v.veeveeeeeereeeeeieeeseeseeeeseseesseseesesesseeseseeneeseesessnsenessessens s eenesnessseeeenens 0 to +14V
Total power DiISSIPAtION (INOTE L) ....cciuiiiiiiiieiiiie it ee ettt sa et e st bt e s s bb e e e b et e e aab e e aabbe e s aeeeesneeeeabeeesnneeeennaeean 1.0W
Maximum CUITENE OUL OF WSS PIN ...eeeiiiiiiiiiii ettt e s st e e s e e e e re e e e ane e e e srneeennnreens 300 mA
Maximum CUITENT INEO VDD PN .euviieiiiiiiitieeitie et e st et e e ettt e s ebe e e esbb e e e asteeesabeeeabbeesanbeeesnbeeeabeeeeabeeeesaneeensneeees 250 mA
Input Clamp CUrrent, IK (V1 < 0 OF VI VDD) ...uuiiiiiiiiiiiieee ettt e e e e ettt e e e e eetaeaeaaeaaaatteeeaesantbeeeaesaasneseeesaaaasseeeeaeaanne +20 mA
Output Clamp Current, 10K (VO < 0 OF VO > VDD)..eeeutieeriieieiitieaiitieesieeessieeeastseesstteesssseeastsessssseessnneeesssseessnneessnnes +20 mA

Maximum Output Current SUNK DY any 1/O PIN.......eiiieiieiie ettt nne e
Maximum Output Current sourced by @any /O PiN........eeiiieiiiiie et e et e e saeeas
Maximum Current sunk by PORTA, PORTB and PORTC ................

Maximum Current sourced by PORTA, PORTB and PORTC

Note 1: Power dissipation is calculated as follows: Ppis = VDD x {IDD - ¥ IoH} + ¥ {(VDD-VOH) x loH} + > (Vol x IoL)

T NOTICE: Stresses above those listed under “Absolute 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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FIGURE 10-8:

RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP

TIMER TIMING

VDD /
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RESET 31 i
U—p u—>
1/0 Pins > \
TABLE 10-3: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER REQUIREMENTS
P;a\lr:m Sym Characteristic Min Typt Max | Units Conditions
30 TmcL | MCLR Pulse Width (low) 2000 — — ns |-40°to +85°C
31 Twdt | Watchdog Timer Timeout Period 7* 18 33* ms | VDD = 5.0V, -40° to +85°C
(No Prescaler)
32 Tost | Oscillation Start-up Timer Period — 1024 — — | Tosc = OSC1 period
Tosc
33 Tpwrt | Power-up Timer Period 28* 72 132* | ms |VDD = 5.0V, -40° to +85°C
34 Tioz | I/O hi-impedance from MCLR low — 2.0* us

* 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.
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28-Lead Skinny Plastic Dual In-line (SP) — 300 mil (PDIP)

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 .140 .150 .160 3.56 3.81 4.06
Molded Package Thickness A2 .125 .130 135 3.18 3.30 3.43
Base to Seating Plane Al .015 0.38
Shoulder to Shoulder Width E .300 .310 .325 7.62 7.87 8.26
Molded Package Width El .275 .285 .295 6.99 7.24 7.49
Overall Length D 1.345 1.365 1.385 34.16 34.67 35.18
Tip to Seating Plane L 125 .130 135 3.18 3.30 3.43
Lead Thickness c .008 .012 .015 0.20 0.29 0.38
Upper Lead Width Bl .040 .053 .065 1.02 1.33 1.65
Lower Lead Width B .016 .019 .022 0.41 0.48 0.56
Overall Row Spacing 8 eB .320 .350 430 8.13 8.89 10.92
Mold Draft Angle Top a 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

* Controlling Parameter

§ Significant Characteristic

Notes:

Dimension 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-095

Drawing No. C04-070
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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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NOTES:
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NOTES:
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