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 ET-BASE PIC40/46K22(ICSP)  is Board Microcontroller in the 
series of PIC that is designed to use and install C hip 
Microcontroller 40PIN(40PDIP) No.PIC18F46K22. It is  compatible 
with Power Supply3.3V or 5V; so, user should choose  the most 
suitable type according to the objectives. 

 Structure of Board ET-BASE PIC40/46K22(ICSP)  is designed 
to be mini board that is suitable for various appli cations and 
basic Training Kit. Internal board provides circuit s that are 
necessary and convenient to use and develop program . It is 
flexible because it can adjust and modify Signal I/ O for 
applications easily according to the preferable obj ectives 
suitably. 

 Moreover, it adds more devices for initially testi ng 
Input/Output internal board; so, user can use these  devices to 
be tool while testing and developing the program. F or example, 
it uses Adjustable VR to test the operation of ADC;  or, it 
uses Push Button Switch to test Input Logic; or, it  uses LED 
to test the operation of Output logic. 

ET- BASE PIC40/46K22 (ICSP)  
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Specifications of Board ET-BASE PIC40/46K22(ICSP) 

� Use MCU No.PIC 18F46K22(40PDIP)on board; Run by Frequency 
64MHz at the maximum 

o 64 KByte( 32 KWord) Flash/ 1024 Byte EEPROM/ 3896 Byte 
SRAM  

o 36 GPIO  

•  30-Channel 10Bit ADC  

• 2-Channel Comparator  
• 3-Channel 8 Bit Timer/ 4 Channel 16 Bit Timer  
• 2-Channel EUART  
• 2-Channel I 2C/ 2 Channel SPI  
• 2-Channel ECCP Full Bridge/ 1 Channel ECCP Half 

Bridge   
• 2-Channel CCP  

� Has Crystal 8.00MHz and Jumper to connect/disconnec t 
signal 

� Has 2-Channel Circuit Line Driver for UART RS232 Se rial 
Port Communication; it uses Connector UART CPA-4Pin , 
according to the ETT standard. 

o 1-Channel for Hardware UART1; it uses Pin RC 6(TX1) and 
RC7(RX1) according to the PIC standard. 

o 1-Channel for Software UART; it uses Pin RC 0(TX2) and 
RC1(RX2) with Jumper to choose operation modes either 
to be UART 2(Software UART) or GPIO as required. 

� Has Connector ICSP RJ11 according to the ICD2 stand ard; 
it is used with Programmer and Debugger that suppor ts the 
operation according to the ICSP standard of Microch ips 
such as ICD 2/ICD3 or Pickit 2/Pickit 3. 

� Has Switch to alternate signals between 
Program/Debug(PGM) and Normal Run(RUN); moreover, t here 
is LED to display operation modes of board.  

� Has 4 of Header I/O 2x5 and 1 of Header CPA-5Pin 
� Has Switch RESET to reset the operation of MCU inte rnal 

board  

� Has Adjustable VR to test the operation of ADC Inpu t; it 
uses RA0 with Jumper to connect/disconnect signal.  

� Has Switch to test the operation of Digital Input; it 
uses RA1 with Jumper to connect/disconnect signal. 

� Has LED to test the operation of Digital Output; it  uses 
RA2 with Jumper to connect/disconnect signal. 
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� Has Power +5VDC Input with 3.3V/1V Regulate and LED  to 
display the operating status of Power Supply; moreo ver, 
there is Jumper to choose Power Supply for MCU eith er to 
be +5VDC or 3.3VDC 

� Mini PCB Size: 8 x 6cm. 
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Structure of Board ET-BASE PIC40/46K22(ICSP) 

 

Picture shows structure of Board ET-BASE PIC40/46K2 2(ICSP). 
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• No.1 : It is Connector +5VDC Power Supply of Board.  

• No.2 : It is IC Regulate 3.3VDC/1A.  

• No.3 : It is Jumper to choose either to be 3.3V or 5V th at 
is voltage level of Power Supply for MCU (+VDD).  

• No.4 ; It is Adjustable VR to test the operation of Inpu t 
Analog (ADC).  

• No.5 : It is Jumper to connect/disconnect Signal RA0 and  
adjusted voltage from VR1.  

• No.6 : It is Push Button Switch to test the operation of  
Digital Input.  

• No.7 : It is Jumper to connect/disconnect Signal RA1 and  

Digital Input from SW1.  

• No.8 : It is LED to test the operation of Digital Output .  

• No.9 : It is Jumper to connect/disconnect Signal RA2 and  
Digital Output for LED.  

• No.10 : It is LED to display the status of Power Supply 
+VDD. 

• No.11 : It is Connector RE[0..2] that is used in case of 
installing MCU 40Pin only.  

• No.12 : It is Switch to choose the operation modes either  
to be Run Mode(RUN) and Program Mode(PGM).  

• No.13 : It is red LED to display status of PGM when the 
board is running in Program Mode.  

• No.14 : It is green LED to display status of RUN when the  
board is running in Run Mode.  

• No.15 : It is Switch RESET to reset the operation of MCU 
when it is running in Run Mode.  

• No.16 : It is Connector ICSP to interface with Programmer  
and Debugger, according to the ICD2 standard.  

• No.17 : It is Crystal 8.00MHz.  

• No.18 : It is Jumper to choose Pin RA6,RA7 of MCU either 
to interface to be GPIO at Connector RA[0..7] or Ci rcuit 
Crystal.  

• No.19 : It is Jumper to choose functions of Pin7 of MCU 
28Pin either to be Signal RA5 of MCU by interfacing  to be 
GPIO at Connector RA[0..7] or to be Pin +AVDD. In c ase of 
PIC18F46K22, it always sets Jumper at the position of 
RA5.  

• No.20 : It is Connector IDE10Pin of RA[0..7].  

• No.21 : It is Jumper to choose Pin RC2,RC3,RC4,RC5  of MCU 
either to interface to be GPIO at Connector RC[0..7 ] or 
to interface with USB Bus(VUSB,VBUS,D-,D+).  

• No.22 : It is Jumper to choose Pin RC0,RC1 of MCU either 
to interface to be GPIO at Connector RC[0..7] or TX 2,RX2 
of UART2.  
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• No.23 : It is IC Line Driver of RS232(MAX3232/ICL3232) to  
convert Signal Level between signal of UART Logic a nd 
standard Signal RS232 Level of UART1,UART2.  

• No.24 : It is Connector UART1 that is Signal RS232; it 
supports Hardware UART that uses Pin RC6(TX1)and RC 7(RX1) 
for connection.  

• No.25 : It is Connector UART2 that is Signal RS232; it 
supports Software UART that uses Pin RC0(TX2) and 
RC1(RX2) for connection.  

• No.26 : It is Connector IDE10Pin of RC[0..7].  

• No.27 : It is Connector IDE10Pin of RD[0..7].  

• No.28 : It is Connector IDE10Pin of RB[0..7].  

• No.29 : It is MCU No.PIC18F46K22 on board.  
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CONNECTORS 

PORT RA[0..7] 

 

 PORT-RA[0..]:  It is Signal from RA0…RA7 of MCU. Signal 
RA0…RA5 is directly interfaced from Pin of MCU but Signal RA6 
and RA7 has Jumper to connect/disconnect signal; so , user can 
choose either to interface Signal RA6,RA7 to be GPI O or to 
interface with Circuit Crystal Generator. In case o f 
PIC18F46K22, user can use Signal Clock from interna l RC and 
user can use Signal RA6,RA7 to be GPIO as normal. 
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PORT RB[0…7] 

 

 PORT-RB[0…7]:  It is Signal from RB0…RB7 of MCU. Signal 
RB0…RB5 is directly interfaced from Pin of MCU. Sig nal RB6 and 
RB7 has Switch to connect/disconnect signal; in thi s case, 
user can choose either to use Signal RB6,RB7 to be GPIO or to 
connect with ICSP Programmer through Connector ICSP (RJ11). If 
it shifts the Switch to position of RUN, it interfa ces Pin 
RB6,RB7 to this Connector; on the other hand, if it  shifts the 
Switch to position of PGM, it interfaces Signal RB6 ,RB7 of MCU 
with Programmer through Connector ICSP(RJ11) instea d. 
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PORT-RC[0...7] 

 

 PORT-RC[0…7]:  It is Signal from RC0…RC7 of MCU. Signal 
RC0…RC3 has been set by Jumper first. Signal RC6 an d RC7 are 
directly interfaced from Pin of MCU.  

 RC0,RC1: It has Jumper to set Pin RC0 and RC1 either to 
interface to this Connector or to interface RC0,RC1  to Circuit 
Line Driver of UART2(Software UART).  

 RC2…RC5: There is Jumper to choose Pin RC2…RC5 either to 
interface to this Connector or to interface to Circ uit USB. In 
case of PIC18F46K22, there is no circuit for connec ting with 
USB internal MCU; so, user has to set Jumper of RC2 , RC3, RC4, 
RC5 to the side of GPIO to always interface Pin RC2 , RC3, RC4, 
RC5 to this Connector as shown in picture below;  
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PORT RD[0…7]  

 

 

 PORT RD[0..7] : It is Signal from RD0…RD7 of MCU. All 8 
Signals are directly interfaced from Pin of MCU. 

 

 

PORT-RE[0..2] 

 

 

 

 PORT-RE[0..2]:  It is Signal from RE0…RE2 of MCU. All 3 
Signals are directly interfaced from Pin of MCU. 
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RS232  

  PORT RS232:  It is Signal RS232 that has converted Signal 
Level by MAX3232 completely. In case of PIC18F46K22 , there are 
2 channels of Hardware UART; it uses Pin RC6(TX1),R C7(RX1) and 
RD6(TX2),RD7(RX2) for connection. However, Circuit of board is 
designed to use only 1 channel of Hardware UART; it  is 
interfaced with Circuit RS232 Line Driver that is 
UART(Hardware UART1). Another one channel of Hardwa re UART 
(Hardware UART2:RD6/RD7) is floated; so, it is inde pendent to 
use this signal for various applications as require d. For 
example, it is used to be RS422/RS485 or it is used  to be UART 
Communication with other devices directly in the fo rmat of TTL 
Level. Moreover, it adds Circuit Line Driver for 
UART2(Software UART) into the circuit of board. The  second 
channel uses RC0(TX2) and RC1(RX2) with Jumper to 
connect/disconnect Signal UART2 as required. Signal  of RS232 
in each channel arranges Connector to be CPA-4PIN(R S232) as 
shown in the picture below;  
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 It uses Cable RS232 to connect Signal RS232 between  
ComPort of computer PC and Connector RS232 of Board  ET-BASE 
PIC40/46K22(ICSP) as follows;  

 

 

 

Figure shows circuit of CABLE RS232. 
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 NOTE: When using UART 2(Software UART) to write program, 
user should consider the capability of Compiler to see if it 
can support the Library that is Software UART. If u sing PIC 
CSS Compiler to compile the language, it can use th e 
capability of Software UART easily. If user does no t require 
using Pin RC 0/RC1 to be UART 2, user can set the function of 
both pins to be GPIO by setting Jumper as required.  Because 
Circuit Driver in the part of UART 2 is designed to be flexible 
structure; moreover, there is Jumper RC 0/TX2 and RC 1/RX2 to 
connect/disconnect signals as required according to  the 
preferable objectives.    
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This example shows Code to communicate with C Langu age UART 
(PICC CCS Compiler). 
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Adjustable VR 

 This VR 1 is Adjustable Resistor to adjust voltage level 
between +VDD and GND to create the voltage level fo r testing 
the operation of Analog Input (ADC). The adjustable  voltage of 
VR1 is connected to Pin RA 0 of MCU and there is Jumper to 
connect/disconnect Signal; so, user can set this Ju mper for 
testing the operation independently. 

 

 In this case, user can program Pin RA0 of PIC18F46 K22 to 
run many functions. If user requires programming it  to be 
function ADC(AN0), it always sets Bit ANSA0 of Regi ster ANSELA 
to be “1” first and then set Initial the operation of ADC in 
other parts as require, otherwise user cannot use P in RA0 to 
be ADC as shown in the example below; 

 

This example shows Code (PIC-C18 Compiler) for Init ial ADC. 
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Circuit SW 1  

 This SW 1 is Circuit Push-Button Switch to create Signal 
LOGIC “ 0” and “ 1” to test the operation of LOGIC INPUT. For 
example, it is used to detect the value of pressing  Switch. If 
the Switch is released, it is Logic “ 1”; on the other hand, if 
the Switch is pressed, it is Logic “ 0”. The Signal Logic from 
this circuit is connected to Pin RA 1 of MCU; moreover, there 
is Jumper to connect/disconnect Signal Logic by pre ssing this 
Switch SW 1 independently.  

 

 In this case, user can program Pin RA1 of PIC18F46K 22 to 
run many functions. If user requires using it to be  SW, it 
always sets Bit ANSA1 of Register ANSELA to be “0” first and 
then set Initial the operation of RA1 in other part s as 
require, otherwise user cannot use Pin RA1 to be Di gital Input 
as shown in the example below; 

 

 

This example shows Code (PIC-C18 Compiler) for Init ial SW1. 
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Circuit  LED  

  LED is Circuit LOGIC Display that displays the log ic 
result to user. It is used with Signal Logic Output ; if it 
receives the Signal Logic “1”, it makes LED ON; on the other 
hand, it receives the Signal Logic “0”, it makes LE D OFF. The 
Signal Logic that is used to drive the LED Display in this 
circuit is connected from Pin RA2 of MCU; moreover,  there is 
Jumper to connect/disconnect Signal Logic from Pin RA2 to 
drive this LED independently.  

 

 In this case, user can program Pin RA2 of PIC18F46 K22 to 
run many functions. If user requires using it to be  LED, it 
always sets Bit ANSA2 of Register ANSELA to be “0” first and 
then set Initial the operation of RA2 in other part s as 
require, otherwise user cannot use Pin RA2 to be Di gital 
Output as shown in the example below; 

 

 

 

This example shows Code (PIC-C18 Compiler) for Init ial LED. 
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ICSP  

 ICSP is Connector RJ11 to interface with Program 
Developer Kit in the series of PIC and it arranges the 
connector according the ICSP standard of MICROCHIPS  such as 
ICD2, ICD3, Pickit2 or Pickit3. It is compatible wi th Program 
Developer kit of MICOCHIPS or equivalence such as E T-PGMPIC 
USB (be equivalent to PICKit2) or ET-PGMPIC PK3 (be  equivalent 
to PICKit3), or ET-ICDX (be equivalent to ICD2). Wh en user 
requires using any device version, user should cons ider the 
MCU number mainly because each MCU number supports different 
programmer device and it has different capability a s mentioned 
above; however, it only arranges pin for programmin g MCU in 
the same standard. The circuit of board in this par t has 
Switch to connect/disconnect Signal of RB6, RB7, an d MCLR for 
interfacing with either Programmer/Debugger or Norm al Run; 
moreover, there is LED to display the current posit ion of LED 
that is running. If it shifts the Switch to the sid e of 
Programmer/Debugger, the red LED of PGM is in the s tatus ON; 
on the other hand, if it shifts the Switch to the s ide of 
Normal Run, the green LED of RUN is in the status o f ON. It 
arranges pins according to the ICSP standard as fol lows;  

 

Picture shows structure of circuit in the part of i nterfacing 
with ICSP of Board ET-BASE PIC40/46K22(ICSP). 
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POWER SUPPLY 

 The Power Supply of this Board is compatible with 
external +5VDC. There is a Circuit Regulate 3.3V/1A  internal 
board with Jumper to choose the voltage types eithe r to be 
+5VDC or +3V3 that is voltage for MCU(+VDD) and Cir cuit I/O 
internal board.  

 

 

 

 It uses Jumper 3V3/+5V to choose the voltage level  +VDD 
for MCU internal board. When user requires choosing  and 
setting any +VDD, user should consider the objectiv es and the 
connected device; in this case, MCU No.PIC18F46K22 can operate 
well with the voltage level in the range of 1.8V to  5.5V. 
There are 2 voltage ranges on board that can be cho sen; +5V 
and +3.3V. User always remembers that when user has  chosen any 
voltage level of Power Supply for board, the Signal  Logic for 
interfacing with external device does not exceed th e level 
from Power Supply. For example, if using 3.3V Power  Supply, 
the connected Signal must be 3.3V as well; on the o ther hand, 
if connecting with 5V Power Supply, it makes the MC U damaged. 
So, user must be careful to choose and setup the vo ltage level 
for MCU.  
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User’s Manual of Board Microcontroller  ET-BASE PIC40/46K22(ICSP)   

ETT CO., LTD.  22 WWW.ETT.CO.TH 

 

How to setup configuration for Board ET-BASE PIC40/ 46K22(ICSP) 

 

This example shows how to setup Configuration for P IC18F46K22 
by PIC-C18. 
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