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ET-PGMPIC USB

ET-PGMPIC USB is a PIC Microcontroller Programmer
that 1is Microcontroller from Microchip Co., Ltd. Its
specifications are equivalent to PicKit 2 Programmer of
Microchip Dbecause it can program many numbers of PIC
Microcontroller that is FLASH Memory (Can see numbers of
PIC Microcontroller at ET-PGMPIC USB in file README of
Software Program PicKit 2).

The remarkable specification of ET-PGMPIC USB
Programmer 1is USB Interface that 1is more convenient to
apply and high speed to program, so it takes a short time
to program. Moreover, it can upgrade new Firmware
versions from Microchip (www.microchip.com) . The
specifications that are mentioned above, ETT designs
additional Module suite for Emulator Programming because
it can program data into Target Board directly, so it is
more convenient to develop program because we do not take
off any IC Pin and 1t can protect IC Pin from broken or
bending efficiently.

e Specifications of ET-PGMPIC USB

- Support applications of PIC Microcontroller

- Connecting with computer through USB Port

- Use Power Supply from USB Port (Only Board ET-PGMPIC
USB)

- Can program through Text Tool 40PIN or 20PIN

- Port ICSP for In-Circuit Serial Programming

- LED to display state operation

- Can program by pressing Switch PROGRAM on programmer

- Can program through Emulator Modules
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Meaning of vocabularies in the User’s Manual

Vocabulary

Meaning

Target Board

Board Microcontroller connects with ET-PGMPIC
USB through Connector ICD2 or ICSP.

Emulator Module

Module replaces Microcontroller on Target
Board for programming.

IC PIC Microcontroller

PIC Micro

ICD2 Programmer and Debugger of Microchip Co., Ltd.

ICSP The method to program by directly interfacing
signal programs; VPP, VDD, GND, PGD and PGC
with signal Pin of Microcontroller for
programming

TEXT TOOL Socket to insert IC for programming

e Structure of Board ET-PGMPIC USB
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Details

1.USB Port Connection
It is a Port to connect signal from Board ET-PGMPIC
USB with computer.

Connector & Connedor B

USE-2 USEI B

2.LED to display state operations; POWER, TARGET, and
BUSY
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. BUSY: It is a red LED to
display state operation of
programmer. It will be ON when
Program is running such as
reading/writing Flash Memory of

PIC microcontroller.

® TARGET: It is a yellow LED to
display Power Supply status of
Target Board.

| POWER: It is a green LED to display
Power Supply status of Board.

3. TEXT TOOL 40PIN

PIC 28/40PIN

©

e Support IC PIC Microcontroller
28PIN up to 40PIN DIP TYPE

e Put IC top-justification as
shown in the picture

| Always tightly lock IC

PIN 1

O1IN DId

4. TEXT TOOL 20PIN

PIC 8-20PIN
e Support IC PIC Microcontroller

PIN 1 8PIN up to 20PIN DIP TYPE
® pPut IC top-justification as

shown in the picture

| Always tightly lock IC

031N OId
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5. JUMPER T/B to select to supply power to Port ICD2 and

ICSP

ET-PGMPIC USB can program by putting IC into TEXT TOOL;
normally, there are Port ICSP and ICD2 that can be
interfaced with components external board or on board
Microcontroller (TARGET Board) as required for
programming. So, 1t 1s necessary to have circuit to
verify and control voltage that 1is supplied to Port
ICSP and ICD2 for ET-PGMPIC USB because 1t protects
Power Supply between Board ET-PGMPIC USB and TARGET
Board from crashing.

+5V USB

YAATIVAOVUASAILAMIT IAU

VDD Y9N e36 ICSP as ICD2 F o +VDD TARG ET

B

- In case of programming IC on TEXT TOOL, we must
set Jumper on T side to verify voltage that comes
from USB.

- In case of programming IC by interfacing signal
from Port ICSP or ICD2, we must set Jumper on B
side. In this case, circuit will verify voltage of
TARGET Board. If there’s voltage at TARGET Board,
it will control circuit not supply power from
Board ET-PGMPIC USB; on the other hand, if there’s
no any voltage at TARGET Board, circuit will
supply power to TARGET Board.

6. Socket for interfacing signal ICD2 1is a port of signal
programming that 1s arranged under standard of ICD2
(programmer suit and debugger of Microchip Co., Ltd.).
It can interface with Board Microcontrollers that have
the same port arrangement of ICD2. Moreover, it can
interface with ETT Emulator Modules as shown 1n the
picture below.
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Interfacing signal from
ET-PGMPIC USB and
Emulation Module through
Connector ICDZ2

7.Port ICSP is a port of signal programming as same as
Port ICD2 but its signal arrangement differs from Port
ICSP Dbecause it uses Connector 6PIN for interfacing
signal programming. If Board Microcontroller has not
Connector ICD2, we recommend user to directly connect
signal from this port.

e VPP (Programming Voltage): It is signal
voltage for programming.

VPP e VDD (Power Supply Positive Voltage): It is
VDD voltage for supplying IC.

GND e GND: It is Ground Pin.

PGD e PGD (Programming Data): It is signal Data Pin
PGC for programming.

AUX e PGC (Programming Clock): Tt is signal Clock

Pin for programming.
7 AUX: It is reserved.

8. Switch PROGRAM

It can program by pressing Switch and
its specifications are equivalent to
pressing Button “Write” on Software
PICKit 2.

We can use this function by setting specifications of
Program PICkit 2 Programmer in Menu Programmer -> Write on
PICkit Button and then tick sign [V] as shown in the
picture below.
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"' PICkit 2 Programmer | r ” - Ir5_<|
File  Device Family W Tools  Help
Midrange Configuratio Read Device Chl4R
Device: FIC1ER Write Device  Chrl+-w on: ER
UserlDs:  FFFFH werify Chrl
Checksum: 4003 o
Blank Check.

verify on Write @ Ml:nn:“lp

Haold Device in Reset

: . )T VDD FICKi 2
Wite on PICkit Button [ on R -

Werify .I Eraze El eck [] /MCLF |

LT (T

Read

Program Memory
Enabled | Hex Only v] Source: CAET_BASE1BFEZBAMPICCERamSLCD hex

w

‘ ooo 3000 oosa 290D aoao looa 1054 lloa o7gz A
nos 3425 340C 3401 3406 looa 1054 llod ovss

e Software for using with ET-PGMPIC USB Programmer

In the part of Software Board ET-PGMPIC USB, 1t uses
Software “PICKkit 2 Programmer” from Microchip Co., Ltd.
First of all, we must install program .NET Framework
(dotnetfx) and then follow by Program PICKIt2Setup as
follow;

= doknetfx
IExpress Setup
Microsaft Corporation

E' PICkit2Setup

windows Installer Package
1 521 KE
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ETT

Application of Software Program PICKit 2 Programmer

File

" PICKdt 2 Programmer

Device Family  Programmer  Tools  Help

PICT18F Configuration

Tool Bar

zer D FF FF FF FF FF FF FF FF
Checksum:  1BRO

Device: PICT1EF458 Configuration: 2200  QEOF

COOF  EOOF

000d  0os0
400F

Feading device:
Frogram kemory... EE... UserlDs... Config... Dane.

@ MICROCHIP

Program Memory
Enabled | Hex Only + | Source: Read from PIC18F458

(RENNNNNNNNANNANAANANNANNANNANAANANNANNANNE | WOD PICK 2
[]on 50 =
’ Fead ] ’ Write ] ’ Werify ] ’ Eraze l ’ Blark Check. ] [] /MCLR s

oopa EFAD  FOOO  6AF7  OFl4  GEF6  OE0Q
oola  S0FS 0012 OAOC 500D 4F52 5247
o0zo 5345 2054 4F49 4220 414F 4452
0030 4142 4553 5020 4349 3738 3032
0040 6AF7  OFS0 _ GEFE  OEQOD _ 22F7 0003
0050 6F43  EEGE 2044
0060 706 aszo | PROGRAM Memory 2054
o070 6377 6CEC 7320 6565 4020 4445
0080 6BEE  0AZ0 000D GAF7  OF96  GEFS
oosa 0oos  50FS 0Olz ODOA 5220 3542
00A0 6572 6573 7872 G465 6620 T26F
00BO 2820 7250 676F 6172 6DED GER3

2ZFT ooogs
4an41 s420
4520 Zhi4
onoa ooao
50F5 nolz
6F74 alzo
aF7o Z075
a0 aIac
OEQQ ZZF7
ae2Z0 2073
s0Z0 an4gy
2087 eFdD

EEPROM Data
Enabled Hex Only LvS

Configuration

Auto Import Hes
+%rite Device

aa
10
20
30

FF FF FF FF FF FF FF FF FF FF FF FF

FF FF FF F
FF FF FF F EEPROM DATA
FF FF FF FF FF FF FF FF FF FF FF FF

FF FF FF FF #
FF FF FF FF
FF FF FF FF
FF FF FF FF =

Fead Device +
Ewport Hex File

PICkit" 2

VDD Target

Menu Command for managing File

Import Hex  Crrl+I

Exit ChrHQ

Import Hex- To load the appropriate hex file into
Program PICkit2 for programming.

Microcontroller for saving as file.

Export Hex- To Export hex file that is read from

-8-
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EXiIt- To exit from program

Menu Command to select family of Microcontroller (DEVICE

FAMILY)

Menu

Device Family | Prograr

Baseline
Midrange
PIC15GF
PICIEF_ 1
PICIEF K_
PIC24

dsPIC33

Baseline (12-bit Core)- To program with 12-bit Core
Flash devices Microcontroller

Mid-range (14-bit Core)- To program with 14-bit Core
Flash devices Microcontroller

PIC18F- To program with PIC18F Flash devices
Microcontroller

PIC18F_J- To program with PIC18FXXJXX Flash devices
Microcontroller

PIC18F K- To program with PIC18FXXKXX Flash devices
Microcontroller

P1C24- To program with PIC24 Flash device
Microcontroller

dsPIC33- To program with dsPIC33 Flash devices
Microcontroller

Command for function programming (PROGRAMMER)

Programrier

Read Device Ckrl+R,

Write Device  Chrl4+Ww
Werify ChEl+Y
Erase

Blank, Check.

Yerify on WWrite
Hold Device in Reset

Write an PTCkiE Butkan
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- Read Device- To read data from Program memory, data
EEPROM memory, ID locations, and Configuration bits.

o Its specifications are equivalent to Button

- Write Device- To write data into Program memory, data
EEPROM, ID locations, and Configuration bits.

o Its specifications are equivalent to Button

-Verify- To verify data in Program memory, Data EEPROM,
ID locations and Configuration bits of Microcontroller and
Code Hex File that is in Buffer of program PICkit2.

o Its specifications are equivalent to Button|”‘“"5"if5fI

- Erase- To erase data in memory of Microcontroller.

o Its specifications are equivalent to Button | giae

-Blank Check- To check available space area of Program
memory, data EEPROM, ID locations and Configuration bits
and determine whether it is blank or not.

o Its specifications are equivalent to Button|E'a”k':h‘a':k
-Verify on Write- It is a function to verify data in

Program memory, data EEPROYM, ID locations, and
Configuration bits while writing data.

- Hold Device 1In Reset- To maintainss state at RESET Pin
to be Logic “0” (MCLR = 0)

-Write on PICKit Button- It is a function programming by
pressing Switch (PROGRAM) on Board ET-PGM USB.

NOTE: If user wants to use these functions, must tick sign
in front of the preferable functions.

- VDD Target- It is a faction to supply power into Target
devices and control signal RESET (MCLR).

-10-
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Control voltage at VDD of Target
Tick sign [V], it means that it supplies
voltage to Target Board.
Not tick any sign [V], it means that it does
not supply voltage to Target Board.

VIO Target )
[1] Check Adjust voltage VDD Target from 2.5 to 5 Volt.

Control state of MCLR

Tick sign [V], it means that it supplies
Logic “0” to MCLR.

Not tick any sign [V], it means that it does
not supply any Logic “0” to MCLR.

- Auto Import Hex + Write Device- Function of this Button
Command can be both Import Hex File and Write data.

Awto Imnport Hes
+Wiite Device

- Read Device + Export Hex File- Function of this Button
Command can  be both Read data from memory  of
Microcontroller and EXport data to be Hex File.

Read Device +
Ewport Hex File

Menu Command of TOOL for programming

Tools |

Enable Code Praotect  Chrl+P

Target ¥DD Source 3 | Auka-Detect
Fast Programming Farce PICkE 2
Check Communication Force Target
Troubleshaoot, ..

Dowinload PICKE 2 Firmware

» Enable Code Protect (Ctrl+P): It is a function to
protect code program memory.

= Enable Data Protect (CtrI+D): It is a function to
protect data EEPROM.

-11-
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= Set OSCCAL: It uses value from Register OSCCAL to
modify frequency OSC internal PIC.
= Target VDD Source: Should be set at Auto-Detect
position.
- Auto-Detect: To check voltage of destination
components automatically.
- Force PICKit2: To configure voltage VDD that is
supplied to Target come from Board PICkit2.
- Force Target: To configure voltage VDD that is
supplied to Target come from voltage of its
Target.

» Fast programming: To program quickly.

» Check Communication: To check the connection between
ET-PGMPIC and Computer.

» Troubleshoot..: It is a function Help and give some
advice or solution when problem has occurred.

» Download PICkit 2 Firmware: It is a function to
download new Firmware version of PICkit2 into Board ET-
PGMPIC USB; it is used to Update Firmware.

Menu Command of Help

Help

PICkit 2 User's Guide
LP<Z Demo Board Guide
PICkit 2 on the web

ReadMe

Abiout

= PICKIt 2 User’s Guide: It is User’s Manual of PicKit2
that is PDF File.

= |LPC Demo Board Guide: It is User’s Manual of Board Low
Pin Count Demo Board of MICROCHIP.

= PICKit 2 on the web: It is data of PICkit2 on website
of MICROCHIP.

» ReadMe: It is File ReadMe of Program PICkit 2 to shown
details and numbers of PIC MCU that are supported by
PICkit 2.

= About: It is details of Software PICkit 2.

EEPROM Data

Program PICkit 2 can modify data in EEPROM of PIC Micro
because there’s window to modify data, so we Jjust click

-12-
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mouse at the data position that we want to modify. When we
write data, EEPROM of PIC Micro will be changed follow the
modified data as shown in the picture below.

EEPROM Data
Enabled  |Hex Only "

00 FF FF FE¥F FF FF FF 3 FF FF FF FF FF
10 FF FF(F 01 0z 03 04 05 gy FF FF FF FF FF FF FF
Z20 FF FF F FF FF FF h FF FF FF FF FF FF

30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF w

e The method to program

1. Connect USB Cable between Board ET-PGMPIC USB and

Computer.
2. Put the preferable IC PIC MCU into TEXT TOOL or

FEmulator Modules for programming.

= If programming on TEXT TOOL

PIC 28/40PIN

©

PIN 1
PIC 8-20PIN

PIN 1

S
O
=
)
o

OIJIAN Old

*NOTE: If programming on TEXT TOOL, we must set
Jumper T/B on T position.

-13-
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= If programming on Target Board by Emulator Module

ET-PGMPIC USB

TARGET Board

e
,,,,,
...........
.....

= -

If programming through Emulator Module, we should
interface Power Supply for TARGET Board to protect power
supply from USB not enough and should shift Switch on
Module to PRG position for connecting signal programming.

*NOTE: If programming on Emulator Module, we must set
Jumper T/B on B position.

3.0pen Program PICkit 2 by double click lcon PICKit2.

PICkit

2]
PICkit 2 +2.10

4. Program PICkit 2 checks IC on TEXT TOOL; if it 1is
number that is supported Dby PICkit 2 and 1its
connections are correct, it will display the found
number of PIC Micro in the blank Device as shown in the

picture below.

-14-
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"' PICkit 2 Programmer

File  Device Family  Programmer  Tools  Help

FIC138F Configuration
Device: FIC1EF 458 Configuration: 2700 0OFOF 0000 0035
UserlDs:  FF FF FF FF FF FF FFFF CO0F - E0OF - 400F

Checksum: 8207

PIC1EF device found. @ MICROCHIP
[ | VDD PICKi 2

[ On 5.0 2
[ Read l [ Write ] [ WVerify ] [ Eraze ] [ Elank Check ] [] #MCLR i

Program Memory
Enabled | Hex Only + | Source: Mone [Empty/Erazed)

oaao FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
oalo FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
ooza FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
oos0 FFEE FFIE FEEE FFEE FFFE FFEE FFEE FFEE
] FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
oaso FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
oaeo FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
oo7a FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
oasn FFEE FFIE FEEE FFEE FFFE FFEE FFEE FFEE
oaso FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
ooao FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
oo FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF

EEPROM Data Auto Import Hes

Enabled | Hew Only w +wite Device
00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF # Read Device +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Export Hex File

Z0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF o
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF w PICklt 2

5.First of all, we must erase the old data in PIC Micro,
click button command Erase and we will see data in the
blank of Program Memory and EPPROM data that will be FF
value.

6. Import Hex File as required, click menu command File->
Import Hex.

7.We will see data in the blank Program Memory and EEPROM
Data are changed follow the loaded Hex File data.

8.Click Button Command Write to start writing program Hex
File into memory of PIC Micro.

-15-
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[------------------------------------------]

[ Read HI Wrike ][ Werify l[ Eraze l[ Blank, Check ]

9.We can click Button Verify if we want to check and
determine whether the written data into PIC Micro 1is
correct or not.

[------------------------------------------]

[ Read l[ W frike ”. Werify ][ Eraze ][ Blank Check ]

If we select “Enable Code Protect”, it makes Verify
processing failed because reading Code program is
protected, so we can not verify it.

FIC18F Configuration

Device: FIC18F458 Comfigeatiot: 00 OEQF 0000 0080
UserlDs.  FF FF FF FF FF FF FFFF ode Fotect 8000 EOOF  400F
Checksum:  1B5RO OSCCAL: B andGap:
At e s\ MmO
( ] YDD PICK 2
[ On 50 *
[ Read ] [ Wirite ] [ "Werify ] [ Eraze l [ Blank Check. l [] /MCLR X

eEmulation Module Suilte

It is additional accessories of ET-PGMPIC USB
Programmer that can support programming on Board
Microcontroller (TARGET Board) without taking off any IC
Pin. It is more convenient to develop program and protects
IC Pin from broken and bending.

There are 6 Emulator Modules; 14-PIN, 18-PIN, 20-PIN,
28PIN (narrow pin), 28PIN (wide pin), and 40-PIN. So, it
can support many sizes of PIC Microcontroller from
MICROCHIP as shown in the picture below.

-16-
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Sizes of Emulator Module

18-PIN

14-PIN

28-PIN (narrow pin)

20-PIN
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28-PIN (wide pin) 40-PIN

Each module has Switch to select modes; PROGRAM Mode
(PRG) and RUN Mode (RUN). If we want to program, we must
shift Switch to PRG position; on the other hand, if we want
to run, we must shift Switch to RUN position as shown in
the picture below.

©) Z ©) Z

o - 0 2

o o o o
Programming Mode Running Mode

Some Module has Jumper 18F/16F to select number of PIC
Microcontroller; we must set Jumper corresponding with the
used number as shown in the picture below.

’J_‘i aviululasneulnsaaesnrcna
PIC16Fxxx

OO0

8F

16F

Ll

aviululasmaumsaaesnicya
PIC18Fxxx

If we programming through these modules, we must set
Jumper T/B to B position as shown in the picture below.

-18-
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The feature of programming by interfacing signal Program with
signal Pin of Microcontroller directly

GND

| oo

o
VPP/MCLR

MCLR/VPP VDD
PGD
PGC

PGD P
PGC oo

GND

PIC
Micro

Problems and Solutions

Problem

The error connection between computer and Board
PICkit2, it will display error message as shown 1in the
picture below.

"' PICkit 2 Programmer

Eile®  Dewice Famile  Programmer  Tools Help

Device Configuration
Device: Mat Present Configuration:

zer 1D (000 00 0o

Checksurm: 0000 OSCCAL: 0000 BandGap: 0000
e T\
| ] WDD PICK 2
Un 2.5
Read Wdrite Werify Eraze Blank Check. [] /MCLR
Solution

- Check the connection of USB Cable between computer
and Board ET-PGMPIC USB.

-20-




1A

U

M3 171 ET-PGMPIC USB E-"- |-

- Click Tools -> Check Communication to verify the
connection again.

Problem
The error of voltage verification at Target Board, it
will display Error Message as shown in the picture below.

PICkit 2 ¥DD woltage level errar.
Check target & retry operation.

Solution

- If programming through Text Tool, we must check
Jumper T/B that must be set at T position only.

- If using through Emulator Module, we must check
Jumper T/B that must be set at B position only and
then check Power Supply of Target Board. If
there’s no any power supply at Target Board, we
must supply power to it.

Problem
It can not find any Microcontroller.

"' PICkit 2 Programmer

File  Dewice Family  Programmer  Tools  Help

tidrange Configuration

Device: Mo Device Found Configuration:  21FF
User D3 FF FF FF FF

Checksurm:  19FF

Mo device detected. Q Ml:ﬁﬂ:l‘“p
[ ] WO D PICK 2
[ On 50 *
’ Read ] ’ Write ] ’ WYerify ] [ Eraze l ’ Blank Check l [] AMCLR _
Solution

- Check IC in Text Tool whether it is correct or not
and Pin 1 of IC is in the correct position or not.
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- If programming by Emulator Module, we must check
connection of Cable and then check voltage at
Target Board that must be supplied power.

Problem

The mistake of Hex File that is Import has not
Configuration, this problem occurs in the step of design
and compile program.

"' PICkit 2 Programmer E”E”‘S—_('

File  Dewice Family  Programmer  Tools  Help

kidrange Configuration

Device: PICTEFE7Y Configuration:  2BFF
UzerDs FF FF FF FF

Checksurm:  AARS

YWarning: Mo configuration words in hex file. \
In MFLAE use File-Export to sawve hex with config, Q Ml:ﬁﬂ:l‘“p
| | YO D PICK 2

L] On 50 +
’ Fead ] ’ Tite ] ’ " erify ] [ Eraze l ’ Blank Check. l [] /MCLR hd

Solution
- Must set Configuration value in the step of design
and compile program successfully.
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