User’s Manual of Board Microcontroller ET-BASE PIC40/46K22 (ICSP)

Efl
ET-BASE PIC40/46K22 (ICSP)

ET-BASE PIC40/46K22 (ICSP) is Board Microcontroller in the
series of PIC that 1s designed to wuse and install Chip
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 wvarious applications and
basic Training Kit. Internal board provides circuits that are
necessary and convenient to use and develop program. It is
flexible because it can adjust and modify Signal I/0 for
applications easily according to the preferable objectives
suitably.

Moreover, 1t adds more devices for initially testing
Input/Output internal board; so, user can use these devices to
be tool while testing and developing the program. For 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.
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Specifications of Board ET-BASE PIC40/46K22 (ICSP)

= Use MCU No.PIC18F46K22 (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

e [130-Channel 10Bit ADC

e 2-Channel Comparator

e 3-Channel 8 Bit Timer/ 4 Channel 16 Bit Timer

¢ 2-Channel EUART

e 2-Channel I2C/ 2 Channel SPI

e 2-Channel ECCP Full Bridge/ 1 Channel ECCP Half
Bridge

¢ 2-Channel CCP

» Has Crystal 8.00MHz and Jumper to connect/disconnect
signal

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

o 1-Channel for Hardware UART1; it uses Pin RC6(TX1l) and
RC7 (RX1) according to the PIC standard.

o 1-Channel for Software UART; it uses Pin RCO (TX2) and
RC1 (RX2) with Jumper to choose operation modes either
to be UART2 (Software UART) or GPIO as required.

= Has Connector ICSP RJ11l according to the ICD2 standard;
it is used with Programmer and Debugger that supports the
operation according to the ICSP standard of Microchips
such as ICD2/ICD3 or Pickit2/Pickit3.

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

* Has 4 of Header I/0 2x5 and 1 of Header CPA-5Pin

" Has Switch RESET to reset the operation of MCU internal
board

»= Has Adjustable VR to test the operation of ADC Input; it
uses RAO with Jumper to connect/disconnect signal.

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

= Has LED to test the operation of Digital Output; it uses
RA2 with Jumper to connect/disconnect signal.

» Has Power +5VDC Input with 3.3V/1V Regulate and LED to
display the operating status of Power Supply; moreover,
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all

there is Jumper to choose Power Supply for MCU either to
be +5VDC or 3.3VDC
= Mini PCB Size: 8 x 6cm.
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el

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

ROCA..7]
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e

Picture shows structure of Board ET-BASE PIC40/46K22 (ICSP)

WWW.ETT.GO.TH

ETT GO., L.TD. 4



User’s Manual of Board Microcontroller ET-BASE PIC40/46K22 (ICSP)

e No.l: It is Connector +5VDC Power Supply of Board.

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

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

e No.4; It is Adjustable VR to test the operation of Input
Analog (ADC) .

e No.5: It is Jumper to connect/disconnect Signal RAO and
adjusted voltage from VRI1.

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

* No.7: It is Jumper to connect/disconnect Signal RA1l 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.1ll: It is Connector RE[0..2] that is used in case of
installing MCU 40Pin only.

e No.1l2: 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.1l4: 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.1l6: 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 Circuit
Crystal.

* No.19: It is Jumper to choose functions of Pin7 of MCU
28Pin either to be Signal RAS5 of MCU by interfacing to be
GPIO at Connector RA[0..7] or to be Pin +AVDD. In case of
PIC18F46K22, it always sets Jumper at the position of
RAS.

e No.20: It is Connector IDE10Pin of RA[O0..7].

e No.21l: 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 RCO,RCl1 of MCU either
to interface to be GPIO at Connector RC[0..7] or TX2,RX2
of UART2.

e No.23: It is IC Line Driver of RS232 (MAX3232/ICL3232) to
convert Signal Level between signal of UART Logic and
standard Signal RS232 Level of UARTI1,UARTZ2.
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e No.24:

It is Connector
supports Hardware UART

for connection.

It is Connector
supports Software UART
for

It
It
It

e No.25:
RC1 (RX2)

e No.26:

e No.27:

* No.28:

e No.29:

It

is
is
is
is

connection.

Connector IDE10Pin
Connector IDE10Pin
Connector IDE10Pin
MCU No.PIC18F46K22

UART1 that is Signal RS232; it
that uses Pin RC6 (TX1l)and RC7 (RX1)

UART2 that is Signal RS232; it
that uses Pin RCO (TX2) and

of RC[0..7].
of RD[O0..7].
of RB[O0..7].
on board.
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CONNECTORS

PORT RA[O0..7]

RAD RA1
RAZ RA3
RA4 RAS
RAB RAT
/DD GMND
PORT-RA[D..7]

PORT-RA[O0..]: It is Signal from RAO0..RA7 of MCU. Signal
RAO.RA5 1is directly interfaced from Pin of MCU but Signal RAG6
and RA7 has Jumper to connect/disconnect signal; so, user can
choose either to interface Signal RA6,RA7 to be GPIO or to
interface with Circuit Crystal Generator. In case of
PIC18F46K22, user can use Signal Clock from internal RC and
user can use Signal RA6,RA7 to be GPIO as normal.

5 Jumper AN RAB,RA7

=]
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PORT RB[0..7]

REO RE1
REZ RB32
RE4 RB&
RBE RE7
+/DD GMND
PORT-RE[D..7]

PORT-RB[0..7]: It is Signal from RBO..RB7 of MCU. Signal
RBO..RB5 is directly interfaced from Pin of MCU. Signal RB6 and
RB7 has Switch to connect/disconnect signal; 1in this 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 interfaces 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) instead.
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PORT-RC[O0...7]

RCO RC1
RC2Z RC3
RC4 RCE
RCE RCY
/0D GMND
PORT-RC[0..7]

PORT-RC[0..7]: It is Signal from RCO0..RC7 of MCU. Signal
RCO..RC3 has been set by Jumper first. Signal RC6 and RC7 are
directly interfaced from Pin of MCU.

RCO,RC1l: It has Jumper to set Pin RCO and RC1l either to
interface to this Connector or to interface RCO,RCl 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 Circuit USB. In
case of PIC18F46K22, there is no circuit for connecting 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;

) Jumper taan RCO...RC5

ETT GO., L.TD. 9 WWW.ETT.GO.TH



User’s Manual of Board Microcontroller ET-BASE PIC40/46K22 (ICSP)

PORT RD[0..7]

REO RD1
RDZ RD3
RD4 RD&
RDE RD7
/DD GMD
PORT-RD[0..7]

PORT RD[O0..7]: It is Signal from RDO..RD7 of MCU. All 8
Signals are directly interfaced from Pin of MCU.

PORT-RE[O0. .2]

RE[D..2]
1l 2 3 4 5
B o - 9y O
S O W W Z
T+ o o o 0

PORT-RE[0..2]: It is Signal from REO..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 RCo6 (TX1l),RC7(RX1l) and
RD6 (TX2) ,RD7 (RX2) for connection. However, Circuit of board is
designed to wuse only 1 channel of Hardware UART; it 1is
interfaced with Circuit RS232 Line Driver that is
UART (Hardware UART1). Another one channel of Hardware UART
(Hardware UART2:RD6/RD7) 1is floated; so, it is independent to
use this signal for wvarious applications as required. For
example, it is used to be RS422/RS485 or it is used to be UART
Communication with other devices directly in the format of TTL

Level. Moreover, it adds Circuit Line Driver for
UART2 (Software UART) into the circuit of board. The second
channel uses RCO (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(RS232) as
shown in the picture below;

UART1(Hardware1) UARTZ(Software)
‘EJ\ ‘IEJE\

=10

ELTNH

I

. —
ool UARTZ
Rl f—2

TI0 |—

Ral —> Bl g
20 2
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It wuses Cable RS232 to connect Signal RS232 between

ComPort of computer PC and Connector RS232 of Board ET-BASE
PIC40/46K22 (ICSP) as follows;

i ™
iF;_T DRR
ol 2 mo
o RS
P T .
s -
Gc i DI MF?L i
o SR ok 4
N T GND GO o %
-
DBYFEMALE)

PRSI

Figure shows circuit of CABLE RS232.

UART3 (TTL)===mn.
(Hardware?2)

UARTZ2 (RS232)
{Softyare}
]

1
UART1 (RS232)
(Hardwarel)
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NOTE: When using UART2 (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 using PIC
CSS Compiler to compile the language, it can use the
capability of Software UART easily. If user does not require
using Pin RCO/RC1 to be UART2, user can set the function of
both pins to be GPIO by setting Jumper as required. Because
Circuit Driver in the part of UART2 is designed to be flexible
structure; moreover, there 1is Jumper RC0O/TX2 and RC1/RX2 to

connect/disconnect signals as required according to the
preferable objectives.
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el

EROWHOUT, BORVAS, BORVA2

* Conflg and Enabla Hardwars TART1(5CE=TX1 ,BCV=3X1}
raiid (uartl, baud=3E00, stream=CH1)

% Conflg and Enable Software TARTZ(RCU=THZ ,RC1=5FXi1)
fdafina THI PIN CO

gdafine RNZ PIN C1

fusa =32l (baud=9%00, wmit=TX2, rov=RX2, stream=CH3)

/% Config and Enahle Hardware TARTZ (FDE=TX3 EDT=RM1)
straam="H)

fuse radid juart?, baud=3£00,

L L L LR
§* Main Program ¢
fasdsansanaaaaaad

wold maing)
[

char ra buli)

t-ifp AR
FICH1, " "y
E 2(CH1, "Dam> UARTL
fprint# (CH1, "Run E4.44 E F
fprint & (CH1, "IFRRT1=>") )
Start-ifp FARTZ
fprint £ (CHE K ]
fprintf(C UARTZE ET
o - [ i - =
- - - - - -— -
fprints i il |
UARTA
A ALk ko
1, "inhnhniyrt) g
e - g e
i, "Dgmo UARTA EASE PICA Uy ]
.. _ . A s e i s -
Ei,"Fun E4.00 MEz(Internal RT 1 MEz + FLL

¢ "UARTIR"Y )

/* Dgmo Program For ET-BASE PICAD/ JEXI2 UART Demo =/

f= BT Control @ PICIEFdEEZZ -y

= v Run BEdMEz {Internal 1€ MEz +PLL) =

/= +VOD Powar @ +8%/+3V1 Cparate Voltags o

= Functlon * Demo UART1,UART: Echo Tast -

ginclvdg <18FJERID b

ginplpdg <5tdlin hb
Lsas! PICISF4EXID (DCE
Lsas: LP,XT,HKEK,KEM, K ; IO, INTRC, ECHM, ECHM IO
rsas: ECL,ECL I0,NOFLLEM, FLLEM, FRIMARY EW, FRIMARY ON, NOFCMEM, FCMEN
LE&S ! NMOIESD, IESD, PUT, MOPFUT, NOEROWMOUT, BEROWNOUT 2W, EROWHNOUT MOEL

JEDRV2 7, BORV2 0, NOWDT, WOT MNOELEEF

WCOT EW,WDT,WDTL,WDT2,WDT 4, WO'TR , WOTLE, WDT32, WOTEd , WDTL28

Lsas! WOT2RE, WOTAL2, WoT1024d, WD T204d 8, WOT40%E, WOTEL
Lsas: WOT3TEd, OCFIES, OCFACL ,MOFEA DEM, FEADEN, CCRIED

L5as ! NOKEFOFST, EFOFET, TIMERIEA , TIMERACH, DCFACh, OTPILE , MOMILE, MCLE
Lsas ! NOES EMX, STVEEM, HOLVP, LVP, ROXINET , XINET, OCEEIN, HOCEEIN
Lsas: FROTECT, NOFROTECT, CFE, NOCPE, CPC, MOCPL, WRET, MOWET , WRTC,, NOWETC
FLs&% ! WRTE,NOWRTE, WRTL, MOWRTL, EETE, NOEETE, EETRE, HJEETEE
gfusas INTRC, MOWLDCT, MOFROTECT,, WOOEEDS , FLLEN ffIngbarnal 1EMEz + PLL{d)
fuse dalay(clockmed GOOOG0)

&3, WOTLEAEY

- - -
13 oepiEi
o Lo E SRS

L

&=

i.l,'
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el

whila(Trua)
[
1F (kbhik (CH1
1F (bl (CHL) )
|
1
Varify & Echo TARTI
if ({kbhic(CHA))
{
rx_buff = fgabo(CHI)
if (ex buff =— OxiD)
{
fprintf (CHY, "Y\nhE") |
!'“_I:-E:I..".':!'-:C.'-'.E. ET-EAREE FIC40/4EE22(ICEPR)\niE"]:
!'“_I:-:':I..“.':!'-:C.'—'.E , "UART A"
]
alaa
[
fpute (rx_buff, CHY) Echo Recaiwed CF
]
]
]
I

E -
e e
- -

AraCTars

This example shows Code to
(PICC CCS Compiler).

communicate with C Language UART

ETT GO., L.TD.
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Adjustable VR

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

VR 470R
R = —AANA—

Ml

In this case, user can program Pin RAO of PIC18F46K22 to
run many functions. If user requires programming it to be
function ADC(ANOQO), it always sets Bit ANSAO of Register ANSELA
to be “1” first and then set Initial the operation of ADC in
other parts as require, otherwise user cannot use Pin RAO to
be ADC as shown in the example below;

void main(void)

unsigned char Result;

ffInitial RAO = ADC(AND)

ANSELADi t= .ANSAD = 1; // RR0 = Analog Function

TRISAbits.TRISAOD = 1; // RR0 = Enalog Input

ADCONZbite A ; /f ADC Result = Left justified

ADCONZbits . A /f ADC Acquisition Time = 20TAD

ADCONZbits A // ADC Conwversion Clock=Fo=c/ /64

ADCONlbite , PV /f ADC VBEF+ connected to internal signal, AWVDD
ADCON1Dbite NV /f ADC VBEF- connected to internal signal, AWVSS
ADCONObite .CE /f Select ADC Channel = ANQ

ADCONODbits A // Start ADC

ADCONObite.GO = 1; ff Start Conversion
while (ADCONObite .NOT DONE == 1); /ff wait for it to complete
Resyult = ADRESH: /f return high byte of result

This example shows Code (PIC-C1l8 Compiler) for Initial ADC.
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el

Circuit SW1

This SW1l is Circuit Push-Button Switch to create Signal

LOGIC ™“0”
example,

the Switch is released,
the Switch is pressed,

and \\ll/

it is Logic “17;
it is Logic
this circuit 1is connected to Pin RA1l of MCU;

to test the operation of LOGIC INPUT.

it is used to detect the value of pressing Switch.
on the other hand,
The Signal Logic from
moreover,

\\OII
.

For
If
if

there

is Jumper to connect/disconnect Signal Logic by pressing this

Switch SW1 independently.

aWl

+\VDD

47R

¢ RA

[a o ol
|

In this case,
run many functions.

then set Initial the

require,

)
-
[ A

of RAl1 in

as shown in the example below;

other

[0K

user can program Pin RAl of PIC18F46K22 to

If user requires using it to be SW,
always sets Bit ANSAl of Register ANSELA to be
operation
otherwise user cannot use Pin RAl to be Digital Input

it
first and
parts as

\\OI/

Flefine swl

void main(veid)

ffInitial RA]1 =
ANSELAb] t= .ANSA
TRISAbits=. TRISA

(S
]

BRI
(SW1)
= Digital Function
= Digital Input

Felease (1)

This example shows Code

(PIC-C18 Compiler) for

Initial SW1.

ETT GO., L.TD.
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Circuit LED

LED 1is Circuit LOGIC Display that displays the 1logic
result to user. It 1is wused with Signal Logic Output; 1if it
receives the Signal Logic “1”, it makes LED ON; on the other
hand, it receives the Signal Logic “0”, it makes LED 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.

[CET
44

In this case, user can program Pin RA2 of PIC18F46K22 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 1in other parts as
require, otherwise wuser cannot use Pin RA2 to be Digital
Output as shown in the example below;

»
e
8]
rt
(1]
I

Hei

[

fdefine LED

fdefine LED

On()

fdefine LED]
fdefine LED]l Toggle()

o
1l JJIT |:|

I
|
I
L
I

void main(void)

-

ffInitial RAZ = Output (LED
ANSELAbits ANSAZ = 0;: // &
TRISAbits . TRISAZ = 0; // &

Digital Function

Digital Output

P B
o

IED] On() : £

Ll Jf H

LED1 Off () : o

|||
()

Wy b
l.::'!
|
|
1x}
(i

[ =

o = =

LED] Toggle(): £

This example shows Code (PIC-C1l8 Compiler) for Initial 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 with Program
Developer kit of MICOCHIPS or equivalence such as ET-PGMPIC
USB (be equivalent to PICKit2) or ET-PGMPIC PK3 (be equivalent
to PICKit3), or ET-ICDX (be equivalent to ICD2). When user
requires using any device version, user should consider the
MCU number mainly because each MCU number supports different
programmer device and it has different capability as mentioned
above; however, it only arranges pin for programming MCU in
the same standard. The circuit of board in this part has
Switch to connect/disconnect Signal of RB6, RB7, and MCLR for
interfacing with either Programmer/Debugger or Normal Run;
moreover, there is LED to display the current position of LED
that 1s running. If it shifts the Switch to the side of
Programmer/Debugger, the red LED of PGM is in the status ON;
on the other hand, if it shifts the Switch to the side of
Normal Run, the green LED of RUN 1is in the status of ON. It
arranges pins according to the ICSP standard as follows;

VDD
PROG 1
/(O ] POC 2 _E
- 2 PO 3| —
e
MR “Dl 3 - GND 4| —
lc {_RE:GPIO > VDD 5 | —
= |
| 4 VPP 6| —
_ : /0 —
ot | =
I o RE-GPID
| |
MO MR 3 -o/'/c 10K
Ic ) -
|
| 10
IS N VDD
o4—= -
RN = - — = +‘£
Z z 3 ol =
K. E. =

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

POWER SUPPLY
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The Power Supply of this Board 1s compatible with
external +5VDC. There is a Circuit Regulate 3.3V/1A internal
board with Jumper to choose the voltage types either to be
+5VDC or +3V3 that is voltage for MCU(+VDD) and Circuit 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 objectives and the
connected device; in this case, MCU No.PICl18F46K22 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 chosen; +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 the level
from Power Supply. For example, if using 3.3V Power Supply,
the connected Signal must be 3.3V as well; on the other hand,
if connecting with 5V Power Supply, it makes the MCU damaged.
So, user must be careful to choose and setup the voltage level
for MCU.
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r T P 0
| Fay T DD
I SR
| | | pi
I % I + 5% [ s Bk "
nesto | E| . 3\
-5V B . LDIORSNCP117-3V3 Q
I ’1 2 Vin N Vit |—=
: =
- iy
- =
= = = =
=5 === —_— = T =
¥,
=

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

foregme
focreg=e
foregme
foregme
foregme
foregme
foregme
focreg=e
foregme
foregme
foragme
foregme
foregme
foregme
foregme
foregme
foregme
foregme
foregme
foregme

JiDisabl
foregme
foregme
focreag=a
foregme
foregme
foregme
foregme
foregme
focreag=a
foregme
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