
PIC18F0XX
Programming for PIC18F0XX FLASH MCUs
1.0 DEVICE OVERVIEW

This document includes the programming specifica-
tions for the following devices:

• PIC18F010

• PIC18F020

2.0 PROGRAMMING THE 
PIC18F0XX

The PIC18F0XX can be programmed using a serial
method while in users’ system, allowing increased
design flexibility. This programming specification
applies to PIC18F0XX devices in all package types.

2.1 Hardware Requirements

The PIC18F0XX requires two programmable power
supplies, one for VDD and one for VPP. Both supplies
should have a minimum resolution of 0.25V.

2.2 Programming Mode

The Programming mode for the PIC18F0XX allows
programming of user program memory, EEDATA mem-
ory, special locations used for ID, and the configuration
words for the PIC18F0XX.

2.3 Pin Diagrams

The pin diagrams for the PIC18F0XX family are shown
below in Figure 2-1.

FIGURE 2-1: PIC18F0XX FAMILY PIN 
DIAGRAMS

TABLE 2-1: PIN DESCRIPTIONS (DURING PROGRAMMING)

PDIP, SOIC

P
IC

18F
0X

X

1

2

3

4

8

7

6

5

VDD

RB5/OSC1/CLKIN

RB4/OSC2/CLKOUT

RB3/MCLR/VPP

VSS

RB0/DATA

RB1/CLK

RB2/T0CKI/INT0

Pin Name
During Programming

Pin Name Pin Type Pin Description

MCLR/VPP VPP P Programming Enable

VDD VDD P Power Supply

Vss VSS P Ground

RB1/CLK RB1 I Serial Clock

RB0/DATA RB0 I/O Serial Data

Legend: I = Input, O = Output, P = Power
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PIC18F0XX
3.0  PROGRAMMING MODE

3.1 User Program Memory Map

The user memory space extends from 0x0000 to
0x0FFF (4 Kbytes), all of which is on-chip. Table 3-1
shows actual implementation of program memory in
the PIC18F0XX family.

TABLE 3-1: IMPLEMENTATION OF 
PROGRAM MEMORY IN THE 
PIC18F0XX 

In Programming mode, the program memory space
extends from 0x0000 to 0x0FFF for the PIC18F020, all
of which is user program memory. All devices have ID
memory starting at 200000h and configuration at
300000h.

A user may store identification information (ID) in eight
ID registers. The ID registers are mapped in
[0x200000h through 0x200007h]. The ID locations
read out normally, even after code protection. 

Location [0x3FFFFEh and 0x3FFFFFh] are reserved
for the Device ID bits. The configuration bits are
described in Section 4.0. These bits are used by the
programmer to identify what device type is being pro-
grammed. From this, the programmer can retrieve spe-
cific information about the device, such as how much
program memory is available.

FIGURE 3-1: PROGRAM MEMORY MAPPING FOR PIC18F0XX

Device
Program Memory

Size

PIC18F010 0x0000 - 0x07FF (2K)

PIC18F020 0x0000 - 0x0FFF (4K)

      

2
Kbytes

Implemented

Shadow of 0-7FF

Shadow of
0000-07FFh
on 2 Kbyte
Boundaries

200000h ID Location 1
200001h ID Location 2
200002h ID Location 3

200003h ID Location 4
200004h ID Location 5
200005h ID Location 6

200006h ID Location 7
200007h ID Location 8

300000h CONFIG1L

300001h CONFIG1H
300002h CONFIG2L
300003h CONFIG2H

3FFFFEh Device ID1
3FFFFFh Device ID2

0000h

0FFFh

200000h
1FFFFFh

3FFFFFh

 

4
Kbytes

Implemented

Shadow of
0000-07FFh
on 4 Kbyte
Boundaries

07FF
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PIC18F0XX
3.2 Program/Verify Mode

The Program/Verify mode is entered by holding pins
RB0, RB1, and VDD low while raising MCLR pin from
VIL to VIHH (high voltage). Once in this mode, the VDD

pin is raised to VDD, and the user program memory and
the configuration memory can be accessed and pro-
grammed in serial fashion.

The sequence that enters the device into the
Programming/Verify mode places I/O in the high
impedance state. 

3.2.1 SERIAL PROGRAM/VERIFY 
OPERATION

The RB1 pin is used as a clock input pin, and the RB0
pin is used for entering command bits and data input/
output during serial operation. To input a command, the
clock pin (RB1) is cycled four times. Each command bit
is latched on the falling edge of the clock with the Least
Significant bit (LSb) of the command being input first.
The data on pin RB0 is required to have a minimum
setup and hold time (see AC/DC specifications), with
respect to the falling edge of the clock. Then the clock
pin is cycled 16 times to input or output data. Data is
shifted LSb first. 

The data is transmitted on the rising edge and latched
on the falling edge of the clock.

The commands that are available are described in the
following sections:

3.2.2 4-BIT COMMAND

All instructions are 20-bits consisting of a leading 4-bit
command (LSb to MSb) followed by a 16-bit operand
which depends on the type of command being exe-
cuted. The device reads the 4-bit command and uses
the 16-bit operand to operate on that command. The
commands needed to program are shown in Table 3-2.

TABLE 3-2: COMMANDS FOR 
PROGRAMMING  

3.2.3 CORE INSTRUCTION

The core instruction passes a 16-bit instruction to the
CPU core for execution. This is needed to setup regis-
ters, as appropriate, to use the other commands. The
address pointer used with these operations is
TBLPTRU, TBLPTRH and TBLPTRL at addresses
FF6-FF8. The core instruction is used to load the
pointer prior to using the READ or WRITE operations.

Description
4-Bit 

Command

Core Instruction (shift in16-bit 
instruction)

0000

Table Read, post-increment 1001

Table Write 1100

Shift out data holding register 0010

Table Write, post-increment by 2 0101

Table Write, start programming, 
post-increment by 2

0111
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PIC18F0XX
3.3 High Level Overview of the 
Programming Process

Figure 3-2 shows the high level overview of the Pro-
gramming Process. First, blank check the part and, if
not blank, perform a bulk erase. Next, program the code
memory, data memory and ID locations. Verify the code
memory, data memory and ID locations. If no errors are
detected, program and verify the configuration bits.

FIGURE 3-2: HIGH LEVEL PROGRAMMING FLOW CHART   

Program Memory

Program ID’s

Program Data

Verify Program

Verify ID’s

Verify Data

Program
 Configuration Bits

Verify
 Configuration Bits

Done

Is part blank 
?

No Perform Bulk
Erase

Yes

Start

Blank Check

Note: The following pages provide more detail for
each step described above.
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PIC18F0XX
3.3.1 BLANK CHECK The configuration bits should be checked first and, if
either code memory or data memory is protected, these
areas must be bulk erased. If both of these are not pro-
tected, the individual arrays should be checked one
byte at a time. Blank checking the memory array is sim-
ilar to the Verify Step, except that all bytes are com-
pared against the erased state, with all bits 1. All
memory areas must be checked, including any Pro-
gram, Data, or ID locations. If any Program, Data, ID
locations, or any code protect, or any data protect bits
read ‘0’, the device should be bulk erased.

FIGURE 3-3: BLANK CHECK FLOW CHART PIC18F0XX

Note: As with any FLASH architecture device,
the PIC18F0XX can be written and/or
erased in blocks. The PIC18F0XX has two
blocks of program memory. For simplicity’s
sake, this document describes only how to
erase and program the entire device. This
document is geared to users making the
transition from programming EPROM
PICmicro® MCUs.

Read 1 byte

Read 1 byte

Is
Word = Blank

?

Device
Not

Blank

All
Locations
Done?

No

Yes

Yes

No

Load Pointer = 0

Device Blank 

Start
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PIC18F0XX
3.4 Erasing Program and Data 
Memory

Erasing program memory is accomplished by writing
0x80 to address 3C0004h. Data memory is erased by
writing 0x81 to the same address. The code sequence
is shown in Table 3-3 and the flow chart is shown in
Figure 3-4.

TABLE 3-3: ERASING MEMORY 

FIGURE 3-4: PROGRAM FLOW CHART - PIC18F0XX ERASING MEMORY 

4-Bit 
Command

Data 
Payload

Core Instruction

0 0E 3C MOVLW 0X3C

0 6E F8 MOVWF TBLPTRU

0 0E 00 MOVLW 0X00

0 6E F7 MOVWF TBLPTRH

0 OE 04 MOVLW 0X04

0 6E F6 MOVWF TBLPTR

C 00 80 WRITE 0X80 TO 3C0004 TO 
ERASE PROGRAM MEMORY

0 00 00 Clock needed to start 
process

C 00 81 WRITE 0X81 TO 3C0004 TO 
ERASE PROGRAM MEMORY

0 00 00 Clock needed to start 
process

Start

Done

Write 0x81
To Erase Data

Memory

Write 0x80
To Erase 

Load Address
Pointer to 
3C0004

Program Memory

Delay P11 
Time

Delay P11 
Time
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PIC18F0XX
3.5 PROGRAMMING CODE MEMORY

Programming code memory, as shown in Table 3-4,
requires first setting the memory pointer, then writing
two words at a time to memory. Each memory write
advances the memory pointer to the next word
address, so additional words may be written without
reloading the memory pointer. Continue writing two
words at a time until the entire memory array has been
written.

The memory pointer is 24-bits long and must be written
as three separate bytes. The commands and command
sequences shown in the following tables are the only
ones recommended by Microchip:

TABLE 3-4: LOADING MEMORY 
ADDRESS POINTER

Once the memory pointer is set, the memory may be
written in 2-word pairs. This command sequence must
be repeated until all code words are written. The
2-word pairs are shown in the following table:

TABLE 3-5: PROGRAMMING 2-WORDS

FIGURE 3-5: PROGRAM MEMORY FLOW CHART PIC18F0XX

4-Bit
Command 

Data Payload Core Instruction

0 0E<ADDRUpper> MOVLW 00

0 6E F8 MOVWF TBLPTRU

0 0E<ADDRHigh MOVLW 00

0 6E F7 MOVWF TBLPTRH

0 0E<ADDRLow MOVLW 00

0 6E F6 MOVWF TBLPTRL 

4-Bit
Command

Data Payload
Core 

Instruction

5 <Low Word, 16 bits> —

7 <High Word, 16 bits> —

0 00 00 NOP

Load Pointer
= 0

Program 2-Words

All
Locations

Done?

No

Done

Start

Yes

Delay P9 Time for
Write to Occur
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PIC18F0XX
3.5.1 READ EEDATA MEMORY

Data memory is read one byte at a time. Unlike the
memory pointer used with code memory, the address
pointer is not automatically incremented with each write
so it must be explicitly set every cycle. The command
sequence to read a single byte is shown in Table 3-6.
This sequence must be repeated for each byte.

TABLE 3-6: READ DATA MEMORY

FIGURE 3-6: PROGRAM DATA FLOW CHART - PIC18F0XX 

4-Bit
Command

Data Payload Core Instruction

0 0E <DataADDR> MOVLW <DataADDR>

0 6E A9 MOVWF EEADR

0 9E A6 BCF EECON1, 
EEPGD

0 80 A6 BSF EECON1, RD

0 00 00 NOP

0 CF A8
FF F5

MOVFF EEDATA,
TABLAT

2 00 <byte> Shift Out Data(1)

Note 1: The first Byte is undefined. The second 
Byte <byte> is the data. 

Start

Set
Address

Read
Byte

Done

No

Yes

Done 
?

Move to TABLAT

Shift Out Data
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PIC18F0XX
3.5.2 EEDATA MEMORY PROGRAMMING 

Data memory is written one byte at a time. Unlike the
memory pointer used with code memory, the address
pointer is not automatically incremented with each
write, so it must be explicitly set every cycle. The com-
mand sequence to write a single byte is shown in
Table 3-7. This sequence must be repeated for each
byte. Data memory is stored in the HEX file starting at
F00000h.

TABLE 3-7: PROGRAMMING DATA 
MEMORY

FIGURE 3-7: PROGRAM DATA FLOW CHART - PIC18F0XX 

4-Bit
Command

Data Payload Core Instruction

0 0E <DataADDR> MOVLW <DataADDR>

0 6E A9 MOVWF EEADR

0 0E <DataByte> MOVLW <DataByte>

0 6E A8 MOVWF EEDATA

0 84 A6 BSF EECON1, WREN

0 9E A6 BCF EECON1, EEPGD

0 0E 55 MOVLW 0X55

0 6E A7 MOVWF EECON2

0 0E AA MOVLW 0XAA

0 6E A7 MOVWF EECON2

0 82 A6 BSF EECON1, WR

0 00 00 NOP

Start

Start Write

Set Data

Done

No

Yes

Done 
?

Delay P11 Time
for Write to Occur

Enable Write

Unlock Sequence
55h - EECON2

AAh - EECON2

Sequence

Set Address
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PIC18F0XX
3.5.3 PROGRAMMING THE USER 
ID LOCATIONS

The User ID Locations are programmed by setting the
memory pointer to address 200000h, then program-
ming two, 2-word pairs (see Table 3-8).

See Figure 3-13 and Figure 3-14 for timing of write
instructions.

TABLE 3-8: SET ADDRESS POINTER TO 
ID LOCATION

4-Bit
Command 

Data Payload Core Instruction

0 0E 20 MOVLW 0X20

0 6E F8 MOVWF TBLPTRU

0 0E 00 MOVLW 0X0

0 6E F7 MOVWF TBLPRTH

0 0E 00 MOVLW 0X00

0 6E F6 MOVWF TBLPTRL

5 <Byte 1> <Byte 0> ID Bytes 0,1

7 <Byte 3> <Byte 2> ID Bytes 2,3

0 00 00 NOP

5 <Byte 5> <Byte 4> ID Bytes 4,5

7 <Byte 7> <Byte 6> ID Bytes 6,7

0 00 00 NOP
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PIC18F0XX
3.5.4 PROGRAMMING THE 
CONFIGURATION LOCATIONS

The Configuration Locations are programmed by set-
ting the memory pointer to address 300000h, then pro-
gramming two words. Setting the memory pointer is
performed by the command sequence shown in
Table 3-9.

See Figure 3-14 for timing of write instructions.

TABLE 3-9: SET ADDRESS POINTER TO 
CONFIGURATION LOCATION

FIGURE 3-8: PROGRAM MEMORY FLOW CHART PIC18F0XX

4-Bit
Command 

Data Payload Core Instruction

0 0E 30 MOVLW 0X30

0 6E F8 MOVWF TBLPTRU

0 0E 00 MOVLW 0X0

0 6E F7 MOVWF TBLPRTH

0 0E 00 MOVLW 0X00

0 6E F6 MOVWF TBLPTRL

7 <CONFIG1H> 
<CONFIG1L>

—

0 00 00 NOP

7 <CONFIG2H> 
<CONFIG2L>

—

0 00 00 NOP

Load Pointer
300000h

Start

Program
1 word

Program
1 word

Done

Delay P9 Time 
for Write 

Delay P9 Time 
for Write 
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PIC18F0XX
3.5.5 VERIFY CODE MEMORY

The verify step involves reading back the memory
space and comparing against the copy held in the pro-
grammer’s buffer. First, however, the memory pointer
must be set to the beginning of memory, as shown in
Figure 3-9, and described in the programming code
memory section. 

Memory reads occur a single byte at a time. Two bytes
must be read to compare against the word in the pro-
grammer’s buffer. The memory pointer is advanced to
the next address with each read, eliminating the need
to change it manually.

FIGURE 3-9: VERIFY PROGRAM MEMORY FLOW CHART PIC18F0XX

The command sequence to read a byte is as follows:

The memory read occurs while the first 8-bits are being
clocked in, then clocked out in the second 8-bits of the
payload phase, LSb first.

Read Low Byte

Read High Byte

Does

Word = expected
?

Failure,
Report
Error

All
Locations
Done?

No

Yes

Done

Yes

No

Start

Load Pointer = 0

4-Bit
Command 

Data Payload Core Instruction

9 00 <byte> —
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PIC18F0XX
FIGURE 3-10: TABLE READ POST-INCREMENT INSTRUCTION SEQUENCE (1001) 

3.5.6 READ INSTRUCTION

Figure 3-10 shows a Read operation. The 4-bit opcode
is shifted in LSb first. The Read is executed during the
next 8 clocks, then shifted out on RB0, during the last 8
clocks, LSB to MSB. The operation also increments the
pointer by 1, pointing to the next byte in program mem-
ory, ready for the next read.

FIGURE 3-11: SHIFT OUT DATA HOLDING REGISTER (0010)

1 2 3 4

RB1 (Clock)
P5

RB0 (Data)

RB0 = Input

Shift data out

P6

RB0 = Output

5 6 7 8 1 2 3 4

P5

9 10 11 13 15 161412

Fetch next 4-bit instruction

1 0 0 1 1 0 0 1

RB0 = Input

LSb MSb1 2 3 4 5 6

1 2 3 4

1 2 3 4

RB1 (Clock)
P5

RB0 (Data)

RB0 = Input

Shift data out

P6

RB0 = Output

5 6 7 8 1 2 3 4

P5

9 10 11 13 15 161412

Fetch next 4-bit instruction

1 0 0 00

RB0 = Input

LSb MSb1 2 3 4 5 6

1 2 3 4

0 10
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PIC18F0XX
FIGURE 3-12: TABLE WRITE INSTRUCTION SEQUENCE  (1100)

3.5.7 WRITE INSTRUCTIONS FOR 
PROGRAM MEMORY

The Write instruction is used repeatedly in ICSPTM

mode. A 4-bit instruction will minimize the total number
of clock cycles required to perform programming
algorithms.

The timing diagram, Figure 3-12, applies to the table
write, and Figure 3-13 applies to table write post-
increment by 2.

FIGURE 3-13: TABLE WRITE POST-INCREMENT BY 2 INSTRUCTION SEQUENCE (0101) 

MCLR/VPP = VIHH

1 2 3 4 1 2 15 16 1 2 3 4

RB1 (Clock)
P5 P5

RB0 is an Input

Load Table Write Data, LSB 1st

3 4 65 7 8 9 10 12 13 1411

P2

P4

P3

Instruction

RB0 (Data) 0 0 0 00 0 1 1

16-bits of Arbitrary Data

1 2 3 4 1 2 15 16 1 2 3

RB1 (Clock)
P5 P5

RB0 (Data)

RB0 = Input

n1 0 1 0

3 4 65

P2

P4P3

n n n n n n n 0 00 0
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PIC18F0XX
FIGURE 3-14: TABLE WRITE PROGRAM POST-INCREMENT BY 2 INSTRUCTION 
SEQUENCE (0111) 

3.5.8 WRITE/PROGRAM INSTRUCTIONS

The Write/Program (increment address pointer by 2
bytes and start programming) is similar to Write, but it
also starts the programming cycle. 

The Write/Program instruction loads the programming
latches and starts a programming cycle, as shown in
Figure 3-14. RB1 must be held high for the time speci-
fied by parameter P9.

When RB1 is asserted low, the device will cease
programming the specified location. 

After RB1 is asserted low, RB1 is held low for the time
specified by parameter P10, to allow high voltage
discharge of the program memory array.

1 2 3 4 1 2 15 16 1 2 3 4

RB1 (Clock)
P5 P5

RB0 (Data)

RB0 = Input

n1 1 1 0

3 4 65

P2

P4P3

P9

P10

Programming Time

n n n n n n n 0 0

1 2

n

P5

0 0
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PIC18F0XX
4.0 CONFIGURATION WORD

The PIC18F0XX has several configuration words.
These bits can be set or cleared to select various
device configurations. All other memory areas should
be programmed and verified prior to setting configura-
tion words.

4.1 Device ID Word 

The device ID word for the PIC18F0XX is located at
3FFFFE.

Configuration bits and device IDs are not protected by
any mechanism. This allows verification once
protected.

4.2 ID Locations 

A user may store identification information (ID) in eight
ID locations mapped in [200000h:200007h].

TABLE 4-2: PIC18F0XX CONFIGURATION BITS AND DEVICE IDS

TABLE 4-1: DEVICE ID VALUE

Device
Device ID Value

Dev Rev

18F010 0000 0011 010b x xxxxb

18F020 0000 0011 011b x xxxxb

File Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Default/

Unprogrammed
Value

300000h CONFIG1L — TR1 TW1 CP1 DP TR0 TW0 CP0 0111 1111

300001h CONFIG1H — — OSCEN MCLRE — FOSC2 FOSC1 FOSC0 --11 -100

300002h CONFIG2L — — — — — — BOREN PWRTE ---- --11

300003h CONFIG2H Reserved(1) — STVRE WDTLE WDTPS2 WDTPS1 WDTPS0 WDTE 1-11 1111

3FFFFEh DEVID1 DEV2 DEV1 DEV0 REV4 REV3 REV2 REV1 REV0 xxxx xxxx

3FFFFFh DEVID2 DEV10 DEV9 DEV8 DEV7 DEV6 DEV5 DEV4 DEV3 xxxx xxxx(2)

Legend: x = unknown,  - = unimplemented, q = value depends on condition, r = reserved.
Grayed cells are unimplemented, read as 0.

Note 1: Reserved - This bit must be programmed as a 1.
2: See Table 4-1.
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PIC18F0XX
TABLE 4-3: PIC18F0XX BIT DESCRIPTION

Bit Name
Configuration

Words
Description

CP0 CONFIG1L Code Protection bits (memory area 0000h - 03FFh) bytes
1 = Program memory code protection off
0 = All of program memory code protected

CP1 CONFIG1L Code Protection bits (memory area > 0400h) bytes
1 = Program memory code protection off
0 = All of program memory code protected

DP CONFIG1L Data Protection bit
1 = External reads and writes are enabled
0 = External reads and writes are disabled

FOSC2:FOSC0 CONFIG1H Oscillator Selection bits
111 = External RC oscillator/CLKOUT function on RB4/OSC2/CLKOUT pin
011 = External RC oscillator/RB4 function on RB4/OSC2/CLKOUT pin
101 = Internal RC oscillator/CLKOUT function on RB4/OSC2/CLKOUT pin, 

RB5 function on RB5/OSC1/CLKIN pin
100 = Internal RC oscillator/RB4 function on RB4/OSC2/CLKOUT pin, RB5 

function on RB5/OSC1/CLKIN pin
110 = EC external clock/CLKOUT function on RB4/OSC2/CLKOUT pin
010 = HS oscillator
001 = XT oscillator
000 = LP oscillator

BOREN CONFIG2L Brown-out Reset Enable bit
1 = Brown-out Reset enabled
0 = Brown-out Reset disabled

MCLRE CONFIG1H RB3/MCLR Function Select bit
1 = RB3/MCLR pin function is MCLR
0 = RB3/MCLR pin function is digital I/O, MCLR internally tied to VDD

OSCEN CONFIG1H Oscillator Enable bit
1 = Switching to the internal oscillator is enabled
0 = Switching to the internal oscillator is disabled

PWRTE CONFIG2L Power-up Timer Enable bit
1 = PWRT disabled
0 = PWRT enabled
Enabling Brown-out Reset automatically enables the Power-up Timer 
(PWRT), regardless of the value of bit PWRTEN.  Ensure Power-up Timer is 
enabled when Brown-out Reset  is enabled. 

TR0 CONFIG1L Table Read Protection bit (memory area 0000h - 03FFh) bytes
1 = Table reads are enabled
0 = Table reads are disabled from access outside of this block

TR1 CONFIG1L Table Read Protection bit (memory area > 0400h) bytes
1 = Table reads are enabled
0 = Table reads are disabled from access outside of this block

TW0 CONFIG1L Table Write Protection bit (memory area 0000h - 03FFh) bytes
1 = Table writes are enabled
0 = Table writes are disabled from access outside of this block

TW1 CONFIG1L Table Write Protection bit (memory area > 0400h) bytes
1 = Table writes are enabled
0 = Table writes are disabled from access outside of this block
 2001 Microchip Technology Inc. DS41143A-page 17



PIC18F0XX
WDTPS2:WDTPS0 CONFIG2H Watchdog Timer Postscale Select bits
111 =1:128
110 =1:64
101 =1:32
100 =1:16
011 =1:8
010 =1:4
001 =1:2
000 =1:1

WDTE CONFIG2H Watchdog Timer Enable bit
1 = WDT enabled
0 = WDT disabled (control is placed on SWDTEN bit)

WDTLE CONFIG2H Watchdog Timer Long Delay Enable bit
1 = Use WDPS<2:0> bits to set delay
0 = Enable long postscaler divider, 16 X WDPS<2:0> bits

STVRE CONFIG4L Stack Overflow/Underflow Reset Enable bit
1 = Stack Overflow/Underflow will cause RESET
0 = Stack Overflow/Underflow will not cause RESET

TABLE 4-3: PIC18F0XX BIT DESCRIPTION (CONTINUED)

Bit Name
Configuration

Words
Description
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PIC18F0XX
4.3 Embedding Configuration Word 
Information in the HEX File

To allow portability of code, a PIC18F0XX programmer
is required to read the configuration word locations
from the HEX file. If configuration word information was
not present in the HEX file, then a simple warning mes-
sage may be issued. Similarly, while saving a HEX file,
all configuration word information must be included. An
option to not include the configuration word information
may be provided. When embedding configuration word
information in the HEX file, it should be to address
300000h. 

Microchip Technology Inc. feels strongly that this fea-
ture is important for the benefit of the end customer.

4.4 Checksum Computation

The checksum is calculated by summing the following:

• The contents of all program memory locations

• The configuration word, appropriately masked
• ID locations

The Least Significant 16-bits of this sum is the
checksum.

Table 4-4 describes how to calculate the checksum for
each device.

 

TABLE 4-4: CHECKSUM COMPUTATION

Note 1: The checksum calculation differs depend-
ing on the code protect setting. Since the
program memory locations read out differ-
ently, depending on the code protect set-
ting, the table describes how to
manipulate the actual program memory
values to simulate the values that would
be read from a protected device. When
calculating a checksum by reading a
device, the entire program memory can
simply be read and summed. The config-
uration word and ID locations can always
be read.

Device
Code

Protect
Checksum

Blank
Value

0xAA at 0
and Max
Address

PIC18F010 Off SUM[0000:07FF] + [CONFIG0 & 007F] + [CONFIG1 & 0037] + 
[CONFIG2 & 0003] + [CONFIG3 & 003F]

F8F8 F84E

0000:03FF SUM[0400:07FF] + [CONFIG0 & 007F] + [CONFIG1 & 0037] + 
[CONFIG2 & 0003] + [CONFIG3 & 003F] + SUM_ID

FD25 FCCB

0400:07FF SUM[0000:03FF] + [CONFIG0 & 007F] + [CONFIG1 & 0037] + 
[CONFIG2 & 0003] + [CONFIG3 & 003F] + SUM_ID

FD16 FCBC

All [CONFIG0 & 007F] + [CONFIG1 & 0037] + [CONFIG2 & 0003] + 
[CONFIG3 & 003F] + SUM_ID

0115 0110

PIC18F020 Off SUM[0000:0FFF] + [CONFIG0 & 007F] + [CONFIG1 & 0037] + 
[CONFIG2 & 0003] + [CONFIG3 & 003F]

F0F8 F04E

0000:03FF SUM[0400:0FFF] + [CONFIG0 & 007F] + [CONFIG1 & 0037] + 
[CONFIG2 & 0003] + [CONFIG3 & 003F] + SUM_ID

F51D F4C3

0400:0FFF SUM[0000:03FF] + [CONFIG0 & 007F] + [CONFIG1 & 0037] + 
[CONFIG2 & 0003] + [CONFIG3 & 003F] + SUM_ID

FD0E FCB4

All [CONFIG0 & 007F] + [CONFIG1 & 0037] + [CONFIG2 & 0003] + 
[CONFIG3 & 003F] + SUM_ID

010D 0108

Legend: Item Description
CFGW = Configuration Word 
SUM[a:b] = Sum of locations a to b inclusive 
SUM_ID = Byte-wise sum of lower four bits of all customer ID locations 
+ = Addition 
& = Bitwise AND 
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4.5 Embedding EEDATA Information 
in the HEX File

To allow portability of code, a PIC18F0XX programmer
is required to read the EEDATA from the HEX file. If
EEDATA information is not present, a simple warning
message may be issued. Similarly, when saving a HEX
file, all EEDATA must be included. An option to not
include the EEDATA may be provided. When embed-
ding EEDATA information in the HEX file, it should start
at address F00000h. 

Microchip Technology Inc. believes that this feature is
important for the benefit of the end customer.
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PIC18F0XX
5.0 AC/DC CHARACTERISTICS 
TIMING REQUIREMENTS FOR PROGRAM/VERIFY TEST MODE

Standard Operating Conditions
Operating Temperature: -25°C is recommended
Operating Voltage: 4.75V ≤ VDD ≤ 5.25V, unless otherwise stated

Parameter 
No.

Symbol Characteristic Min Max Units Conditions

VIHH Programming Voltage on 
VPP/MCLR pin

9.00 13.25 V

LIHH Programming current on MCLR pin 300 µA

LIDDP — — 10 mA

P1 Tser Serial setup time 20 — ns

P2 Tsclk Serial clock period 100 — ns

P3 Tset1 Input Data Setup Time to serial 
clock ↓

15 — ns

P4 Thld1 Input Data Hold Time from serial 
clock ↓

15 — ns

P5 Tdly1 Delay between last clock ↓ to first 
clock ↑ of next command

20 — ns

P6 Tdly2 Delay between last clock ↓ of 
command byte to first clock ↑ of 
read of data word

20 — ns

P8 Tdly4 Data input not driven to next clock 
input

1 — ns

P9 Tdly5 RB1 high time (minimum 
programming time)

2 — ms

P10 Tdly6 RB1 low time after programming 
(high voltage discharge time)

5 — µs

P11 Tdly7 Delay to allow self-timed data write 
to occur

5 — ms
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NOTES:
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