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PIC16F5X

FIGURE 2-1: PIC16F5X SERIES BLOCK DIAGRAM
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PIC16F5X

40 OSCILLATOR
CONFIGURATIONS

4.1 Oscillator Types

The PIC16F5X devices can be operated in four differ-
ent oscillator modes. The user can program two Con-
figuration bits (FOSC1:FOSCO) to select one of these
four modes:

e LP:  Low-power Crystal
« XT. Crystal/Resonator
« HS: High-speed Crystal/Resonator
« RC: Resistor/Capacitor

4.2 Crystal Oscillator/Ceramic
Resonators

In XT, LP or HS modes, a crystal or ceramic resonator
is connected to the OSC1/CLKIN and OSC2/CLKOUT
pins to establish oscillation (Figure 4-1). The
PIC16F5X oscillator design requires the use of a
parallel cut crystal. Use of a series cut crystal may give
a frequency outside of the crystal manufacturers
specifications. When in XT, LP or HS modes, the
device can have an external clock source drive the
OSC1/CLKIN pin (Figure 4-2).

FIGURE 4-1: CRYSTAL/CERAMIC
RESONATOR OPERATION
(HS, XT OR LP OSC
CONFIGURATION)
c1® osc1
— iy PIC16F5X
l f 1 Sleep
1 XTAL :g:RF@)
= [ To internal
- 0SC2 |0g|C
| RSOl L | |
c2® I

Note 1. See Capacitor Selection tables for
recommended values of C1 and C2.
2: A series resistor (RS) may be required.
3.  RF varies with the Oscillator mode chosen
(approx. value = 10 MQ).

TABLE 4-1: CAPACITOR SELECTION FOR
CERAMIC RESONATORS
Osc Resonator | Cap. Range | Cap. Range
Type Freq. c1 c2
XT 455 kHz 68-100 pF 68-100 pF
2.0 MHz 15-33 pF 15-33 pF
4.0 MHz 10-22 pF 10-22 pF
HS 8.0 MHz 10-22 pF 10-22 pF
16.0 MHz 10 pF 10 pF

These values are for design guidance only. Since
each resonator has its own characteristics, the user
should consult the resonator manufacturer for
appropriate values of external components.

TABLE 4-2: CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR
Osc Crystal Cap.Range | Cap. Range
Type Freq. C1 Cc2
LP 32 kHz® 15 pF 15 pF
XT 100 kHz 15-30 pF 200-300 pF
200 kHz 15-30 pF 100-200 pF
455 kHz 15-30 pF 15-100 pF
1 MHz 15-30 pF 15-30 pF
2 MHz 15 pF 15 pF
4 MHz 15 pF 15 pF
HS 4 MHz 15 pF 15 pF
8 MHz 15 pF 15 pF
20 MHz 15 pF 15 pF
Note 1: For VDD >4.5V,Cl1=C2=30pFis
recommended.

These values are for design guidance only. Rs may
be required in HS mode, as well as XT mode, to
avoid overdriving crystals with low drive level specifi-
cations. Since each crystal has its own characteris-
tics, the user should consult the crystal manufacturer
for appropriate values of external components.

FIGURE 4-2: EXTERNAL CLOCK INPUT
OPERATION (HS, XTORLP

OSC CONFIGURATION)

Clock from
ext. system >O 0sCl
PIC16F5X

Open «——| OSC2

Note 1: This device has been designed to perform
to the parameters of its data sheet. It has
been tested to an electrical specification
designed to determine its conformance
with these parameters. Due to process
differences in the manufacture of this
device, this device may have different
performance characteristics than its
earlier version. These differences may
cause this device to perform differently in
your application than the earlier version of
this device.

2: The user should verify that the device
oscillator starts and performs as
expected. Adjusting the loading capacitor
values and/or the Oscillator mode may be
required.

© 2007 Microchip Technology Inc.
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PIC16F5X

TABLE 5-3: RESET CONDITIONS FOR ALL REGISTERS
Register Address Power-on Reset MCLR or WDT Reset
W N/A XXXX XXXX uuuu uuuu
TRIS N/A 1111 1111 1111 1111
OPTION N/A --11 1111 --11 1111
INDF 00h XXXX XXXX uuuu uuuu
TMRO 01h XXXX XXXX uuuu uuuu
PCL 02h 1111 1111 1111 1111
STATUS 03h 0001 1xxx 000g quuu
FSR® 04h 111x XXXX 111lu uuuu
FSR® 04h 1XXX XXXX luuu uuuu
FSR®) 04h XXXX XXXX uuuu uuuu
PORTA 05h - - - - XXXX ---- uuuu
PORTB 06h XXXX XXXX uuuu uuuu
PORTC® 07h XXXX XXXX uuuu uuuu
PORTD®) 08h XXXX XXXX uuuu uuuu
PORTE® 09h XXXX ---- uuuu ----
Legend: wu =unchanged, x = unknown, — = unimplemented, read as ‘0’, g = see tables in Table 5-1 for possible
values.
Note 1. PIC16F54 only.
2: PIC16F57 only.
3: PIC16F59 only.
4: General purpose register file on PIC16F54.
5: General purpose register file on PIC16F54 and PIC16F57.
FIGURE 5-1: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT
VDD
POR
MCLR/VPP
MCLR
R QF——»
WDT Chip Reset
Module
L DRT
Reset
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PIC16F5X

8.0 SPECIAL FEATURES OF THE
CPU

What sets a microcontroller apart from other proces-
sors are special circuits that deal with the needs of real-
time applications. The PIC16F5X family of microcon-
trollers have 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 features are:

e Oscillator Selection

* Reset

» Power-on Reset

» Device Reset Timer

« Watchdog Timer (WDT)

* Sleep

» Code protection

e User ID locations

« In-Circuit Serial Programming™ (ICSP™)

The PIC16F5X family has a Watchdog Timer which can
be shut off only through Configuration bit WDTE. It runs
off of its own RC oscillator for added reliability. There is
an 18 ms delay provided by the Device Reset Timer
(DRT), intended to keep the chip in Reset until the

crystal oscillator is stable. With this timer on-chip, most
applications need no external Reset circuitry.

REGISTER 8-1:

The Sleep mode is designed to offer a very low-current
Power-down mode. The user can wake-up from Sleep
through external Reset or through a Watchdog Timer
time-out. 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.

8.1 Configuration Bits

Configuration bits can be programmed to select various
device configurations. Two bits are for the selection of
the oscillator type; one bit is the Watchdog Timer
enable bit; one bit is for code protection for the
PIC16F5X devices (Register 8-1).

CONFIGURATION WORD FOR PIC16F5X

T

— | — | © | wore |Fosci|Fosco|

bit 11-4: Unimplemented: Read as ‘1’
bit 3: CP: Code Protection bit.
1 = Code protection off
0 = Code protection on
bit 2: WDTE: Watchdog Timer Enable bit
1 =WDT enabled
0 = WDT disabled
bit 1-0: FOSC1:FOSCO: Oscillator Selection bits

00 = LP oscillator
01 = XT oscillator
10 = HS oscillator
11 = RC oscillator

bit 0

Note 1. Refertothe PIC16F54, PIC16F57 and PIC16F59 Programming Specifications to determine how
to access the Configuration Word. These documents can be found on the Microchip web site at

www.microchip.com.

Legend:
R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = bit is cleared X = bit is unknown

© 2007 Microchip Technology Inc.
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8.2 Watchdog Timer (WDT)

The Watchdog Timer (WDT) is a free running on-chip
RC oscillator which does not require any external
components. This RC oscillator is separate from the
RC oscillator of the OSC1/CLKIN pin. That means that
the WDT will run even if the clock on the OSC1/CLKIN
and OSC2/CLKOUT pins have been stopped, for
example, by execution of a SLEEP instruction. During
normal operation or Sleep, a WDT Reset or Wake-up
Reset generates a device Reset.

The TO bit (STATUS<4>) will be cleared upon a
Watchdog Timer Reset (Section 3.3 “STATUS
Register”).

The WDT can be permanently disabled by program-
ming the Configuration bit WDTE as a ‘0’ (Section 8.1
“Configuration Bits”). Refer to the PIC16F54 and
PIC16F57 Programming Specifications to determine
how to access the Configuration Word. These
documents can be found on the Microchip web site at
www.microchip.com.

8.2.1 WDT PERIOD

An 8-bit counter is available as a prescaler for the
Timer0 module (Section 7.2 “Prescaler”), or as a
postscaler for the Watchdog Timer (WDT), respec-
tively. For simplicity, this counter is being referred to as
“prescaler” throughout this data sheet.

Note:  The prescaler may be used by either the
Timer0 module or the WDT, but not both.
Thus, a prescaler assignment for the
Timer0 module means that there is no

prescaler for the WDT, and vice-versa.

The PSA and PS<2:0> bits (OPTION<3:0>) determine
prescaler assignment and prescale ratio (Section 3.4
“Option Register”).

The WDT has a hominal time-out period of 18 ms (with
no prescaler). If a longer time-out period is desired, a
prescaler with a division ratio of up to 1:128 can be
assigned to the WDT (under software control) by writ-
ing to the Option register. Thus time-out, a period of a
nominal 2.3 seconds, can be realized. These periods
vary with temperature, VDD and part-to-part process
variations (see Device Characterization).

Under worst case conditions (VDD = Min., Temperature
= Max., WDT prescaler = 1:128), it may take several
seconds before a WDT time-out occurs.

8.2.2 WDT PROGRAMMING
CONSIDERATIONS
The CLRWDT instruction clears the WDT and the

prescaler, if assigned to the WDT, and prevents it from
timing out and generating a device Reset.

The SLEEP instruction resets the WDT and the
prescaler, if assigned to the WDT. This gives the
maximum Sleep time before a WDT Wake-up Reset.
FIGURE 8-1: WATCHDOG TIMER
BLOCK DIAGRAM

From TMRO Clock Source

o M
L
Watchdog 1| U »|Prescaler
Timer > x
I A o Y
PsA® [ s-to-1 s
WDTE Mux [ PS<20>
+————»To TMRO
o/  V:
MUX |e—PSA®
WDT Time-out
Note 1: TOCS, TOSE, PSA, PS<2:0> are bits in the

Option register.

TABLE 8-1: SUMMARY OF REGISTERS ASSOCIATED WITH THE WATCHDOG TIMER
Value on Value on
Address Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO | Power-on | MCLR and
Reset WDT Reset
N/A OPTION — — | TOCS | TOSE | PSA | PS2 | PS1 | PSO |--11 1111 |--11 1111
Legend: Shaded cells not used by Watchdog Timer, - = unimplemented, read as ‘0’, u = unchanged
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TABLE 9-2: INSTRUCTION SET SUMMARY
Mnemonic, . 12-Bit Opcode Status
Description Cycles Notes
Operands MSb Lsb | Affected
ADDWF f, d Add W and f 1 0001 11df ffff| C,DC,Z |1,2,4
ANDWF f, d AND W with f 1 0001 O01df ffff z 2,4
CLRF f Clear f 1 0000 OLl1f £ffff z 4
CLRW — Clear W 1 0000 0100 0000 z
COMF f, d Complement f 1 0010 01df ffff 4
DECF f,d Decrement f 1 0000 11df f£ffff z 2,4
DECFSz f,d |Decrementf, Skip if O 1@ | o010 11df ffff| None | 2,4
INCF f, d Increment f 1 0010 10df ffff Z 2,4
INCFSZ  f,d |Incrementf, Skip if O 1@ | 0011 11df ffff| None | 2,4
IORWF f,d Inclusive OR W with f 1 0001 00df ffff z 2,4
MOVF f,d Move f 1 0010 00df ffff z 2,4
MOVWEF f Move W to f 1 0000 001f £ffff | None 1,4
NOP — No Operation 1 0000 0000 0000 None
RLF f, d Rotate left f through Carry 1 0011 01df ffff C 2,4
RRF f, d Rotate right f through Carry 1 0011 o0o0df ffff C 2,4
SUBWF f,d Subtract W from f 1 0000 1lo0df ffff| C,DC,Z |1,2,4
SWAPF f, d Swap f 1 0011 10df ffff None 2,4
XORWF f, d Exclusive OR W with f 1 0001 10df ffff z 2,4
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b Bit Clear f 1 0100 bbbf £ffff | None 2,4
BSF f,b Bit Set f 1 0101 bbbf £ffff | None 2,4
BTFSC f b |Bit Testf, Skip if Clear 1@ | 0110 bbbf f£ffff| None
BTESS f.b |Bit Testf, Skip if Set 1@ | 0111 bbbf ffff| None
LITERAL AND CONTROL OPERATIONS
ANDLW k AND literal with W 1 1110 kkkk kkkk z
CALL k Subroutine Call 2 1001 kkkk kkkk| None 1
CLRWDT — Clear Watchdog Timer 1 0000 0000 0100 | TO,PD
GOTO k Unconditional branch 2 101k kkkk kkkk None
IORLW k Inclusive OR Literal with W 1 1101 kkkk kkkk z
MOVLW k Move Literal to W 1 1100 kkkk kkkk| None
OPTION — Load OPTION register 1 0000 0000 0010 None
RETLW k Return, place Literal in W 2 1000 kkkk kkkk| None
SLEEP — Go into Standby mode 1 0000 0000 0011 | TO,PD
TRIS f Load TRIS register 1 0000 0000 Offf None 3
XORLW k Exclusive OR Literal to W 1 1111 kkkk kkkk Z
Note 1: The 9th bit of the program counter will be forced to a ‘0’ by any instruction that writes to the PC except for

GOTO (see Section 3.5 “Program Counter” for more on program counter).

2. When an I/O register is modified as a function of itself (e.g., MOVF PORTB, 1), the value used will be that
value present on the pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and
is driven low by an external device, the data will be written back with a ‘0’.

3: Theinstruction TRIS £, where f =5, 6 or 7 causes the contents of the W register to be written to the

tri-state latches of PORTA, B or C, respectively. A ‘1’ forces the pin to a high-impedance state and

disables the output buffers.

4: If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be
cleared (if assigned to TMRO).
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GOTO Unconditional Branch

Syntax: [label] GOTO k

Operands: 0<k<sh11

Operation: k — PC<8:0>;
STATUS<6:5> — PC<10:9>

Status Affected: None

Encoding: | 101k [kkkk [kkkk |

Description: GOTO is an unconditional branch.
The 9-bit immediate value is
loaded into PC bits <8:0>. The
upper bits of PC are loaded from
STATUS<6:5>. GOTO is a two-
cycle instruction.

Words: 1

Cycles: 2

Example: GOTO THERE

After Instruction

PC = address (THERE)
INCF Increment f
Syntax: [label] INCF f,d
Operands: 0<f<31
de [0,1]
Operation: (f) + 1 — (dest)
Status Affected: Z
Encoding: | 0010 | 10df | fEff |
Description: The contents of register ‘f’ are
incremented. If ‘d’ is ‘0’, 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: INCF CNT, 1
Before Instruction
CNT = OxFF
4 = 0
After Instruction
CNT = 0x00
z = 1

INCFSZ Increment f, Skip if 0

Syntax: [label] INCFSz f,d

Operands: 0<f<3l
de [0,1]

Operation: (f) + 1 — (dest), skip if result =0

Status Affected: None

Encoding: | 0011 | 11d4f | fEff |

Description: The contents of register ‘" are
incremented. If ‘d’ is ‘0’, 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 instruction, which is
already fetched, is discarded and
a NOP is executed instead making
it a two-cycle instruction.

Words: 1

Cycles: 1(2)

Example: HERE INCFSZ CNT, 1

GOTO LOOP

CONTINUE e

Before Instruction

PC

= address (HERE)

After Instruction

CNT

if CNT
PC

if CNT
PC

CNT + 1;

0,

address (CONTINUE);
0,

address (HERE +1)

It n

© 2007 Microchip Technology Inc.
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SUBWEF Subtract W from f
Syntax: [label] SUBWF f,d
Operands: 0<f<31
de [0,1]
Operation: () = (W) — (dest)
Status Affected: C, DC, Z
Encoding: | 0000 | 104f | ffff |
Description: Subtract (2's complement method)
the 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 REG1, 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 : result is zero
Example 3:
Before Instruction
REG1 = 1
w 2
(o = ?
After Instruction
REG1 = OxFF
w = 2
C = 0 ; result is negative

SWAPF Swap Nibbles in f
Syntax: [label] SWAPF f, d
Operands: 0<f<3l
de [0,1]
Operation: (f<3:0>) — (dest<7:4>);
(f<7:4>) — (dest<3:0>)
Status Affected: None
Encoding: | 0011 | 10df | fEff |
Description: The upper and lower nibbles of
register ‘f’ are exchanged. If ‘d’ is
‘0’, the result is placed in W
register. If ‘d’ is ‘1’, the result is
placed in register ‘f'.
Words: 1
Cycles: 1
Example: SWAPF REG1, O0
Before Instruction
REG1 = OxA5
After Instruction
REG1 = OxA5
w = Ox5A
TRIS Load TRIS Register
Syntax: [label] TRIS f
Operands: f=5,6,7,80r9
Operation: (W) — TRIS register f
Status Affected: None
Encoding: | 0000 | 0000 | Offf |
Description: TRIS register ‘' (f=5, 6 or 7) is
loaded with the contents of the W
register.
Words: 1
Cycles: 1
Example: TRIS  PORTB

Before Instruction

w

= OxA5

After Instruction

TRISB

= OxA5

© 2007 Microchip Technology Inc.
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11.2 DC Characteristics: PIC16F5X (Extended)
Standard Operating Conditions (unless otherwise specified)
DC CHARACTERISTICS Operating Temperature -40°C < Ta < +125°C for extended
Pilr;;lm Sym. Characteristic/Device Min. | Typt | Max. | Units Conditions
D001 |VDbD |Supply Voltage 2.0 — 55 \%
D002 |VDR |RAM Data Retention Voltage(l) — 1.5* — V  |Device in Sleep mode
D003 |VPOR |VDD Start Voltage to ensure — Vss — V |See Section 5.1 “Power-on Reset
Power-on Reset (POR)” for details on Power-on Reset
D004 |SvbD |VDD Rise Rate to ensure 0.05*| — — | VIms |See Section 5.1 “Power-on Reset
Power-on Reset (POR)” for details on Power-on Reset
D010 |[Iop |Supply Current®
— 170 | 450 | pA |Fosc =4 MHz, VbDp = 2.0V, XT or RC
mode®
— 0.4 2.0 | mA |Fosc =10 MHz, Vbp = 3.0V, HS mode
— 1.7 7.0 | mA |Fosc =20 MHz, Vbp = 5.0V, HS mode
— 15 40 HA |Fosc =32 kHz, VDD = 2.0V, LP mode,
WDT disabled
D020 |[IpD  |Power-down Current(®
— 1.0 |150| upA |VDD = 2.0V, WDT enabled
— 0.5 8.0 | WA |VDD = 2.0V, WDT disabled
* These parameters are characterized but not tested.
t Datain “Typ” column is based on characterization results at 25°C. This data is for design guidance only and
is not tested.
Note 1: This is the limit to which VDD can be lowered in Sleep mode without losing RAM data.

2:  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: OSC1 = external square
wave, from rail-to-rail; all I/O pins tri-stated, pulled to Vss, TOCKI = Vbb, MCLR = VbD; WDT enabled/
disabled as specified.

b) For standby current measurements, the conditions are the same, except that the device is in Sleep
mode. The Power-down Current in Sleep mode does not depend on the oscillator type.

3: Does not include current through REXT. The current through the resistor can be estimated by the formula:

IR = VDD/2REXT (mA) with REXT in kQ.
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11.3 DC Characteristics PIC16F5X
Standard Operating Conditions (unless otherwise specified)
DC CHARACTERISTICS Operating Temperature  -40°C < TA < +85°C for industrial
-40°C < TA < +125°C for extended
PaNr:m Sym. Characteristic Min. Typt| Max. |Units Conditions
VIL |Input Low Voltage
D030 1/0 Ports Vss — 0.8v V |4.5V <VDD <£5.5V
1/0 Ports Vss — |0.15VbD| V |VDD<4.5V
MCLR (Schmitt Trigger) Vss — |0.15VDD| V
TOCKI (Schmitt Trigger) Vss — |0.15VDpD| V
OSC1 (Schmitt Trigger) Vss — |0.15Vvpop| V |RC mode®
0OSC1 Vss — | 0.3VDD V |HS mode
Vss — 0.3 V | XT mode
Vss — 0.3 V |LP mode
VIH |Input High Voltage
D040 1/0 ports 2.0 — VDD V |45V <VDD<5.5V
1/0 ports 0.25VDD +0.8] — VDD V |VDD <4.5V
MCLR (Schmitt Trigger) 0.85 VDD — VDD \%
TOCKI (Schmitt Trigger) 0.85 VDD — VDD \%
OSC1 (Schmitt Trigger) | 0.85 VbD — VDD V  |RC mode®
oscC1 0.7 VDD — VDD V |HS mode
1.6 — VDD V | XT mode
1.6 — VDD V |LP mode
it |Input Leakage Current® 2
D060 1/O ports — — +1.0 UA |Vss <VPIN VDD,
pin at high-impedance
MCLR — — +5.0 LA |VsSsS < VPIN <VDD
TOCKI — — +5.0 UA |VsSsS < VPIN VDD
OSC1 — — +5.0 UA |VSsS <VPIN £VDD,
XT, HS and LP modes
VoL |Output Low Voltage
D080 1/0 ports — — 0.6 V |loL=8.5mA, VDD = 4.5V
D083 OSC2/CLKOUT — — 0.6 V |loL=1.6 mA, VDD = 4.5V
(RC mode)
VoH |Output High Voltage®@
D090 /0 ports®@ VOD-0.7 | — — V  |IoH = -3.0 mA, VDD = 4.5V
D092 OSC2/CLKOUT VbD - 0.7 — — V |loH =-1.3 mA, VDD = 4.5V
(RC mode)

* These parameters are characterized but not tested.

1t 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.

different input voltage.
2: Negative current is defined as coming out of the pin.

3: For the RC mode, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the
PIC16F5X be driven with external clock in RC mode.

The leakage current on the MCLR/VPP pin is strongly dependent on the applied voltage level. The
specified levels represent normal operating conditions. Higher leakage current may be measured at
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NOTES:
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18-Lead Plastic Dual In-Line (P) — 300 mil Body [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
Dimension Limits MIN NOM MAX
Number of Pins N 18
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 195
Base to Seating Plane Al .015 - -
Shoulder to Shoulder Width E .300 .310 .325
Molded Package Width El .240 .250 .280
Overall Length D .880 .900 .920
Tip to Seating Plane L 115 .130 .150
Lead Thickness c .008 .010 .014
Upper Lead Width bl .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - .430
Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3.
4. Dimensioning and tolerancing per ASME Y14.5M.

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-007B
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20-Lead Plastic Shrink Small Outline (SS) —5.30 mm Body [SSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

D

T

E1

—| L1 |— —| ||
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e 0.65 BSC
Overall Height A - - 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff Al 0.05 - -
Overall Width E 7.40 7.80 8.20
Molded Package Width El 5.00 5.30 5.60
Overall Length D 6.90 7.20 7.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 - 0.25
Foot Angle [0} 0° 4° 8°
Lead Width b 0.22 - 0.38

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-072B
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28-Lead Plastic Dual In-Line (P) — 600 mil Body [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

Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane Al .015 - -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1l .485 - .580
Overall Length D 1.380 - 1.565
Tip to Seating Plane L 115 - .200
Lead Thickness .008 - .015
Upper Lead Width bl .030 - .070
Lower Lead Width b .014 - .022
Overall Row Spacing § eB - - .700

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-079B
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28-Lead Plastic Small Outline (SO) — Wide, 7.50 mm Body [SOIC]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D
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Units MILLIMETERS
Dimension Limits MIN [ NOM | WMAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § Al 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width El 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Foot Angle Top [0} 0° - 8°
Lead Thickness c 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom B 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. 8 Significant Characteristic.

2
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
Microchip Technology Drawing C04-052B
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44-Lead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm Body, 2.00 mm Footprint [TQFP]

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 MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff Al 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0} 0° 3.5° 7°
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1l 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. Chamfers at corners are optional; size may vary.

2
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-076B
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APPENDIX A: DATA SHEET
REVISION HISTORY

Revision D (04/2007)

Changed PICmicro to PIC; Replaced Dev. Tool
Section; Updated Package Marking Information and
replaced Package Drawings (Rev. AP)
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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

e 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, 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

« Development Systems Information Line

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 support is available through the web site
at: http://support.microchip.com

© 2007 Microchip Technology Inc.
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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 (480) 792-4150.

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

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: PIC16F5X Literature Number: DS41213D

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 document easy to follow? If not, why?

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

5. What deletions from the document could be made without affecting the overall usefulness?

6. Isthere any incorrect or misleading information (what and where)?

7. How would you improve this document?
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