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OVERVIEW

AVR mini Development Board is a miniature and powerful hardware platform to evaluate the Atmel
ATmega32/32L Flash memory microcontroller. The AVR ATmega32/32L mini Board contains all hardware
components that are required in a single-chip ATmega32 controller system and 1 COM port for serial RS232
interface.

1.1: FEATURES

Compact and ready to use design

Includes ATmega32 Microcontroller with 8MHz Crystal Oscillator
No separate power adapter required (USB power source)
External power supply range of 7V to 12V

Adapter (any standard 7-12 power supply) option
On-board 5V 1A and 3V3 voltage regulator ICs

RS-232 interface(for direct connection to PC's serial port)
Built-in user programmable LEDs (3 nos.) to test I/O
On-board Reset Switch

10. On-board Buzzer interface

11. On-board Power LED indicator

12. On-board 3 Pull-up keys

13. On-board Temperature sensor

14. LCD Interface (16x2)

15. Berg strips available to interface Servo motor

16. Provision for interfacing Zigbee module

17. Provision for interfacing RFID module

18. On-board Prototyping area

19. All controller pins available at male and female berg strips

20. RMC connectors available in 5V and 3V3 for UART

21. On-board DB9 and USB Connector

22. RMC Connector and DC Barrel Jack for external power supply
23. JTAG Connector for debugging/programming

24. On-Board ISP Connector

25. Built-in potentiometer interface for ADC with variable voltage input
26. Power supply reverse polarity protection

27. Can be used as header board for developing applications

28. High quality two layer PTH PCB

COoONOORWNE
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1.2 : MINI ATmega32 PACKAGE INCLUDES

*  Fully Assembled and Tested AVR ATmega32/32L mini Development board
* Software CDROM with
L Schematic
. Programming Software
. Sample Hex Code
] Example Codes for
* Led Blinking
* LCD Display
e UART Communication
* Buzzer interface
*  Pull-Up Keyboard interface
®  Servo motor interface
* ADC Interface
* Temperature sensor Interface
* RFID Interface

- rhudoLABZ
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1.3: ATmega32/32L SPECIFICATION

CoNoO~WNE

Atmel AVR ATmega32/32L microcontroller with 8 MHz Crystal Oscillator (With Boot loader software)
High Performance RISC CPU

131 Powerful Instructions — Most Single-clock Cycle Execution

On-chip 2-cycle Multiplier

32 K bytes programmable flash

2 K bytes SRAM

1024 bytes EEPROM

Uptol6 MHz operation (Up to 16MIPS for ATmega32)

Internal Calibrated RC Oscillator

. 321/0 pins

. 8 channel 10 bit ADC

. On-chip Analog Comparator

. 4 PWM Channels

. 4 Compare modules associated with each Timer

. Two 8-Bit Timers/Counters

. One 16-Bit Timer/Counter

. Real Time Counter with Separate Oscillator

. 1 Serial USART

. 1 Two Wire Serial Interface TWI Module

. 1 Serial Peripheral Interface (SPI - Master/ Slave) Module
. Power Consumption ~ 15mA

. Power-On Reset (POR), Power-Up Timer (PWRT) and Oscillator Start-up Timer (OST)
. Interrupt Capability (up to 20 sources)

. 32 x 8 General Purpose Working Registers

. ICSP Programming

. JTAG (IEEE std. 1149.1 Compliant) Interface

. Brown Out Reset

. Low Voltage Programming

. Power Saving Sleep Mode

. Programmable Code Protection

. Optional Boot Code Section with Independent Lock Bits
. Fully Static Design

. Wide Operating Voltage 2.7V to 5.5V

. Low Power Consumption

= rhydoLABZ"
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HARDWARE INTRODUCTION

2.1 : FUNCTION MODULE

. DB 9
KDS 8.00MHz | Crystal | |
MAX 232
Adapter Socket
—‘ RFID/Zighee
_ USB Connector i DC Power UART
~—— 5V/3V3 UART
RMC Connector AVR Omega |
Mini
Development Board ==y CP2102
ISP |
Debug USB
JTAG '
— LED, LCD
Reset Switch Reset
_ GPIO —  Buzzer, Servo
Temp.sensor |l ' '
) ADC | Pull-up Keyboard
Potentiometer :——
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2.2 . INTERFACE OVERVIEW

J11 (power)

J1, J2 (UART)

Top view of the Development board -Mini

K16 (UART-3.3V) LCD

J13, J14 (XBTX, XBRX) 4= K10 (UART-5V)
J12 (BUZZER)

Wélringmwwd'oy?:;: = /= == K11 (SERVO)

Ho0®0os 0o DCCICICICICR

TIRIITRFT e eON B AREF

H660006606[066

o
o
)
o
o
o
o
o
o
iy

CE
LX)

J7, 48, J9 (SWITCH) J4, J5, J6 (LED)

J3, J10 (ADC, TEMP)

Bottom view of the Development board -Mini
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2.3: PERIFERALS AND DESCRIPTION

ISP(K1) ISP Connector,To program the IC

JTAG(K2) JTAG Connector,To program the IC

K3,K4 PORT pins are available on male berg strip
K5 Mini USB Socket

K7 RMC connector for power

K8 Screw Terminal(DC Socket)

K9 USART Interface using Female DB9 Connector
K10 RMC connector for 5V UART

K11 Servo connector pin

K12-K15 PORT pins are available on female berg strip
K16 RMC connector for 3V3 UART

LED1-LED3 Light Emitting Diodes

PWR Power indicator

SW1-SW3 Pull-Up Switches

RESET(SW4) Reset Button

LCD CONT(P1)

LCD Contrast Adjust through Pot

ADC(P2) Potentiometer as ADC input

Ul ATmega32

U2 LD1117 3v3

u3 LM7805(Regulator IC(5V))

u4 CP2102(USB interface)

us MAX232(Level converter)

U6 Temperature Sensor (MCP9700)
u7 Zigbee module

M1 connector for EM-18 RFID Module
8
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2.4 : JUMPER LIST

USERS GUIDE

31-32 UART 1-2 RS232
SELECTION 2-3 UsSB
ADC . Potentiometer Output
J3 Potentiometer connected to PAO
J4-J6 LED Short to access LED access via PC0-PC2
. Matrix keys access via
J7-J9 Matrix keys Short to access PCO-PC2
MCP9700 Access via
J10 Temperature sensor Short to access PA1(channel 1)
1-2 USB Power is selected
Jil Supply Select 2-3 DC Power is selected
J12 Buzzer Short to access Buzzer can be access via pin PC7
J13-J14 Zigbee Tx & Rx Short to access Can be access via UART
9
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2.5: POWER SUPPLY

You can power the Atmel AVR ATmega32/32L mini Board by one of the following ways-

o

Through the on board USB port (5V)

o

Through 2 Pin RMC Connector (7V - 12V External DC Power Supply)

°

Through Barrel Jack Connector (7V - 12V External DC Power Supply)
The external Power Supply circuit is given below:

POWER SUPPLY
K5 ] - V':'SB
Ve .
@ D f2—2 FUSE
5] D+ = L °10
C NC |+ 0. 1uf
GND ﬁ_ 15
USB — \ =
; 7 - : #
K7 D1 LM7805 PWR Selection U2 LDI117 3V3 V3
2 L Vin o Vou 3 3 in Vourt|2
1 2
M7 Z cn 5 [}U
12V DC o - 0. uf == K2
C'E_L' [ ) ==elg /= = B
K8 — “20 C19 o)1 o
\”Eg‘l‘_ S upsv o = . Wourr
220ufi25V 47uf10V | 4Tuf 10V - )
E BLUE
DC ADAPTOR

Select J11 according to the input power supply

2.6 : CLOCK SOURCE

AVR ATmega32 Mini Board uses:

°

8 MHz Crystal as the MCU clock source

10
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2.7 : MICROCONTROLLER - PIN OUT

+5
CONTROLLER
SW4 10K
RESET Ui
pu— - -
3 0o . ;5;:_2 2 kst PBIISCK (D87
— XTL2 PROMISO 3 TG
L R2
= o B XTLL 13 | o FBSMOSL I——557
NA AREF 32 | LI PBA/SS s
Vi AVOC 222L 2= | AREF PR3 |— TTH
3 A
1 I:I ( | 30 | awvee :E‘:' 3 FBI
§MHz i FBO
— ) —t— 3l
(;4' f== C3)== E;I’F +5 : AGND 29 PCT
AVCC V3 ut - 22PF | T 10 PCT 16
WEC PC6 513
AREF — ! PCS 1= .
- - r 1| aNp pca |5 PO
- Ch S i J_—_ PC3/TMS L H:j
AREF 7 == o 24 PC2
luf | 0. luf PAT 33 PC2/TCK ke
: == PATIADCT PC1SDA ==
52 :,ﬂ' 3 | pa6iADC6  POOSCL |-2—PCU
0.1uf = L 2 | PAS/ADCS
PA4 36 | ppd/ADC4 pp7 =PI 'g
L PDG/ICP |
= 5o AVCC pDs | 19 PDS
GND AL 1 ::ﬁ 21 PAI/ADC3 PD4 i ? :ﬁ
FB == PA2Z/ADC2 PD3/INTI -
PAL 39 | paiiansT ppoiNTo |16 PDZ INTO
CH PAD 40 | | 15 PDI
co PAOIADCO  PDITXD —=—5n
4. Tuf 0. luf PDO/RXD
ATMEGA 16/32
GND

11
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GIPIO Pins Mear Controller
K3 N Kd
" g P
- ] E] L
il 1,
N PC2 Fa :
1 PCS RS
1 EE] P E
: = N
b PCS FES
X PCh_ 15 3V3 P 8
13 ] T FET H
- )| RST
1 i
0
10 —
9 ARET » n
%] ‘14 15 12
. JQ BRI
3 Fak . 1ul TR E ]
1 ; W Iul L
; FAs : P i,
: —_
p 2 = B o
3 Al PIM
LAY : 17
g Al o Fhe 18
3 G Pl
| FALl P 19
1 e
GPLO Pins Mear breadboard
53w
Ki3 K13
A AL
] 1
] ]
2 1 FAz &
3 5 il 44 FAs 3
4 S [ iy A FAd =
5 FAS -
PED —— L
5 i w3 x5 PAg Z
; T OND GND AT .
Fhs
9 ] 2
10 [t cat T i, o
11 LT [ 1 11
- el
ooRhn | 1l | L ur CONN 11
. = = GNID
cnp HNP
Kl4 T T 3=
1 : . 1
] cag | ca 2
1 gz 44 g <
] F| a 0, ]
4 o Gdul T Iuf L ST FLY| =
: e L L - —— :
g — — - = .
7 = GND  GND e i !
5]

8 : O &
; PGS g
o L e 10
_ -

" K] = 1
UMM CONN 11

. GND

12
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2.9 : LED INTERFACING

LEDs are the simplest devices to test port functioning. The board contains 3 LEDs which are
connected to PCO, PC1 and PC2 pins of the AVR ATmega32 through jumpers J4, J5 and J6. Each LED is
interfaced using a current limiting resistor.

14
LED1 PO
_“LEIJE"JS PCI

6

i PC2

15 16 LED3
k17

1K K| [IK

L | ”y

- a |a

8 |49 |H

Dy |- D4 D3
!‘- \.!\,
" “d A

GND GND GRND
Note: Remove J4, J5 & J6 when PCO, PC1 & PC2 are used for other purposes.

2.10: LCD - LIQUID CRYSTAL DISPLAY

The display is a standard 16x2 LCD which displays 2 lines of 16 characters. Each character is 40
pixels, making the LCD display 1280 pixels overall. The display receives ASCII codes for each character at the
data inputs (D0-D7). The data is presented to the display inputs by the MCU, and latched in by triggering the E
(Enable) input. The RW (Read/Write) line can be tied low (write mode), as the LCD is receiving data only. The
RS (Register Select) input allows commands to be sent to the display. RS selects command/data mode. The
display itself contains a microcontroller; the standard chip in this type of display is the Hitachi HD44780. It must
be initialized according to the data and display options required. The module can be used in 4-bit or 8-bit mode.
The development board uses 8-bit interface. PORTB pins are used for data/command pins and PORTD for RS,
E pins. The R/W pin is grounded. LCD contrast can be adjusted by means of the potentiometer to get a suitable

visible contrast.

13
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LCDINTERFACE

Pl
i
02 el

10uf/16V Oduf | |5y LCDI
. L e
= 2] Lepr
GND 5 | com
g B & RS
2 1 rw
PD6 [+ E
PBO T 30
PFBI1 o
PB2 o o2
PB3 14 03
PB4 11 4
PB5 12 05
PB6 13 06
PBT 14 o7
B 15 | LED+
1 1 1eD-
—— LCD 16x2
GND

2.11 : PULL-UP KEYPAD

The simplest input is a switch or push button.3 externally pulled-up pins are incorporated to form a
pull-up key pad. When the switch is open, the output voltage of the circuit is pulled up to 5V using a resistor. The
pins used for this are PD2, PD3 and PD4 of the AVR ATmega32/32L through jumpers J7, J8 and J9. User can
access the switch status by reading the PIND register.

14
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PULLUP KEY INTERFACE

+5

RI13 12
10K 10K
10K
SWl
R14 17
 — || oo
- LT
SWITCH 330R SW1
SW2 RIS 18 -
9 0O | E— ‘.
SWITCH 330R S
SW3 19
., RI9 ,
+—0 O 1 4 =k
SWITCH 330R w3

GND

Note: Remove J7, J8 and J9 when PD2, PD3 and PD4 are used for other purpose.

2.12 : BUZZER INTERFACING

Buzzers are another simple means of checking the port functioning. Normally we use piezo electric
elements as buzzers. Buzzer is driven using a simple NPN transistor with a biasing. The transistor's base is
connected to the 1/0O pin PC7 of the microcontroller. If the port pin is configured as an output port and a
logical high is given to that port, the transistor will be triggered on, which in turn switches on the Buzzer. If

logical 0 is provided, the buzzer will be turned off.

Note : In order to sound the buzzer, the jumper J12 should be kept in position. Remove J12 if PC7 is to be used

for other purposes.

15
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2.13 : UNIVERSAL SYNCHRONOUS ASYNCHRONOUS RECEIVER

TRANSMITTER (USART)

The AVR ATmega32/32L UART module operates through PD1(TXD) and PDO(RXD) pins. The board
has four serial communication interfaces; you can choose one of the following ways to communicate with
external modules/PC.

® RS232 Interface via DB9 connector
® USB Interface using CP2102

e 5V UART

* 3V3UART

2.13.1 : RS232 Interface

The RS232 interfacing is done using the serial driver MAX 232 and a DB9 connector. The MAX232
is an IC that converts signal from RS232 serial port to signal suitable for use in TTL compatible digital logic
circuit. The MAX 232 is a dual driver/receiver and typically converts RX, TX, CTS and RTS

LJ #ﬂ.lul‘ ik lul
W

16

2
= §
1 _
i GNID
o tur -
L 1u 5
0
—l— 4
= o
L O
- |
MAXOLT RAOUT TR I g-' ©
RI4_1K °
MAXIN NN 2 ot o
2 6
0

. MAX 232
el DB FEMALE

Note: Use proper jumper (J1&J2) selection when using RS232

16
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2.13.2 : USB Interface

USB interfacing is done using a CP2102 IC. The CP2102 is a highly-integrated USB-to-UART
Bridge Controller providing a simple solution for updating RS-232 designs to USB using a minimum of
components and PCB space. The CP2102 includes a USB 2.0 full-speed function controller, USB transceiver,
oscillator, EEPROM, and asynchronous serial data bus (UART) with full modem control signals in a compact 5 x
5 mm MLP-28 package. No other external USB components are required.

R4

I R 10K =
L4 GND
e y orr e
vop 2 B 5 |E
) 4 25
GNID S B owo
REGIN rrs (=4
WLISH crs 2
! I
I3 g (B
I+ = = =
4 =z CP-RXD

ki
15

12
E L}
MAXIN

11 RST

Note: Use proper jumper (J1&J2) selection, while using USB. Remove J1&J2, if PDO & PD1 are to be used for
other purposes. Remove J1 & J2 when you connect Zigbee or RFID module.

17
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2.13.3: 5V UART

The 5V UART can be used for the communication between 5V TTL modules and the

microcontroller .

15
K10
4 |+5
- 3 |RxD
2 | o
1 GND
UART
GND

Note: Remove J1 & J2 when K10 is used for UART communication.

2.13.4: 3V3 UART

The 3V3 UART can be used to interface 3V3 TTL modules. The ATmega32 development board
has a built-in 3V3 to 5V (and vice versa) converter for communicating between the 3V3 devices and the

microcontroller.

V3
Ki6
YLV 4 | 3v3
Oy 3 |rRXD
2 ™D
1 GND
UART
GND

Note: Short J13 & J14 when using 3V3 UART. Remove J1&J2 when connecting to 3V3 UART

18
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2.13.5: USING REALTERM IN PC

The serial data transmitted through USART can be viewed on a PC using a Windows tool for Serial Port

Communication called RealTerm

Step 1: Open realterm from start menu or Desktop shortcut

Internet
Mozilla'Firefox

E-mail
Ouklook Express

Calculator

AYR studio 4

Keil u¥isiond

ORv+vat@®

) Motepad

| Foxit Reader 5.1
: HyperTerminal
Paink

Shorbcuk o LPC2 10y

e MPLAE IDE

e«

19

Shortcut to arduir)

0E0eKO BEELOBl0E0000a0 €66

all Programs B

Sek Program Access and Defaults
Windows Catalog
Windows Update

Accessaries 2
Avira 2
CPUID » s
Foxit Reader 5.1 3
Games 3
HI-TECH Software ]
Microchip 3
Openoffice 4,1.1

Skartup 3
WinRAR 3

Internet Explorer

realterm COMI1 57K
realterm COMI1 115K

realterm register server

Keil uvisions

Mozilla Firefox

Outlook Express

Remote Assistance

Windows Media Plaver

Windows Messenger

Windows Movie Maker

Atmel AYE Tools 3
Keil uVision3

Philips Sermiconductors >

Digi
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Step 2 : Display Tab- Here the output text format selected is ANSI and Half Duplex mode is
enabled to view the data sent by the user.

= RealTerm: Serial Capture Program 1.99.0.34

]F'Drt 1 Capture| Fins ] Send ] Echo PDIt] 12C ] Misc ] _\ll EL@'M
Dizplay j‘_s‘s 1{lv Half Duplex Binary Sync Chars Status
=i pebterrTine AECD = | Comnected
LLx Ansi 2| T InvertData | | |'~/ gh‘""gel IRXD[2)
€~ Hex roci | 17 SoErden | ~| xon B
 uintg D ata Frames
= = | AMD
ol Byles |2 3 | Syncis = _|pco
ex : ;
P [ Single  Gulp & Mone € ASCI ¢ Number jgﬁs [[S]]
T uintlB
" dgcii Font z HDW_S | BREAK
" Hex Font Terminal Eont| Tt | Errar
Char Count 0000000 CP5:0 No UART Overrun Mo Buffer Dverflow [No Other Errars [Part: 1 5760

Step 3: Port Tab-To test the connection - make sure the Open button is
pressed, Select required baud rate and the “Port” dropdown here, select the number of
your COM port and then press the Change button.

~_ RealTerm: Serial Capture Program 1.99.0.34

€ b3
Displa}l Capture | Pins | Send | EchaPot| 12C | Misc | An| Clear| Freeze
= 1 [ Status |
I =
Eaud SEDEI @ ﬂ Open  Spy || _ | Connected
e _|R¥D[2)
Parity Data Bits | | Stop Bits Software Flow Control | THED (3
" Mone | & Shits || & 1hit " 2 bits [~ Receive ¥on Char 17 |ET5 ()
" Ndd " 7 hit o
R A ﬂardware Flaw Contral— [~ Transmit off Char: [19 _|DCD (1)
© Mak || Bbis| | & None " RTS/CTS _|DSR[B)
£ Space | { Bbits| | " DTR/DSH™ RS435-R] _|Ring (9]
_ |BREAK
_ | Enor I}
Char Count: 0000000 CPS:0 Mo USRT Overrun Mo Buffer Overflow Mo Other Errors |Part: 15760

20
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Step 4: Send Tab- Insert the desired data to be transmitted and press "Send ASCII" button.

Step 5 : The output after data transmission to the controller is shown in the following diagram. The text sent by

21

|
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=_|RealTerm: Serial Capture Program 1.99.0,34 EJE|@|

£

| T
EchoPart]| 120 | Mise | An| Clear| Freeze
Status
L rr—— EDL
| rh_'.Jdc-Iabz.-:c-D J Send Mumbers .| +CR _| Connected

~«F | | Iro@
=] gend Numbers| Send ASI:II C Rl | Jmo@

|
& - CTS 8
ﬂ _EI Repeats |1 'V] ™ Literal [ Ship Spaces IH fefel| . L

Display] Part ] Eapture] Finz

= _|DCD (1)
1 Diump File to Part 0 = _|DSR(B)
|c:'\temp'\capture.t:4t j J Send File | x Stop | S | Ring (3]
Error Mot [n-Progress 0 xi | BREAK
g Bepeat: |1 2 W e
Char Count: 0000000 CF5:0 Mo UART Overun [No Buffer Dverflow Mo Other Enars | Port: 1 576C 2

user and controller are highlighted by callouts in the figure.

2 ReaITerm Serial Capture Program 1.99.0.34

com rhl,aﬂulnlj* com

Sent by controller

< »
Display | Port | Captwe| Pins  Send |EchoPart| 12 | Misc | \n| Clear| Freeze|
oL Statuse
|rhuddabz com «R | Connected
E I~ #LF |RXD (2)
| =] SendNumbers| sendagei |- = | TXD (3)
A - WCTs (8
i! _E] Repeats 11 i [ Literal [ Ship Spaces I scrc Wocon)
Dumgp File to Port BOSR(E
0 2 L]
|c:'\lemp\capture.tut j J Send File i x Stop 0—?1' | Ring (3
Error Mot Ir-Progress < - | BREAK
Bepeats I1 - |ET k| | Ennos
Char Count 28 CPs:0 Mo UART Ovenun Mo Buffer Dverflow Mo Other Emors Part: 1 9600 £
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2.14 : SERVO MOTOR INTERFACING

Servos are small mechanical motorized devices which rotate a tiny shaft attached to a servo wheel
in a specified position. Servos are controlled by sending a pulse width signal from an external electronic device

that generates PWM signals. PWM signal sent to the servo are translated into position values by electronic
components inside the servo. Here the servo is connected to the pin PC6.

+5
C34 | |
C35

10uff 16V 0.1uf K11
PC6
1
2
3
— SERVO
GND

2.15: ADC INTERFACING

AVR ATmega32/32L mini development board has a potentiometer connected to its ADC pin PAO
(channel 0).

13

‘. I’)‘Iﬂ
ADC
=33
0. luf
GND GND

Note: Place jumper on A2DIN (J9) pin
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2.16 : TEMPARATURE SENSOR INTERFACING

LM35 temperature sensor can be used to measure environment temperature, in the range of -55
Deg C to 150 Deg C. It is connected to channel 1 of PORTA (PA1).

TEMPERATURE SENSOR
15
Ut
- 4
VOO B30 no
v 3 . PAl
out - |—¢I—‘
GMND = 1k I'EM:
—— |
MCPS700 =7 G
0. 1uf 0. luf

GND  GND GND

Note: For the temperature sensor to work, the TEMP jumper (J10) must be in position.

2.17 : ZIGBEE MODULE INTERFACING

ATmega32/32L mini development board has pin out compatibility for zighee reader interfacing.
Communication between the RFID reader and controller uses a standard UART interface compatible with 3V3.

+5 av3 WREE
26 el
10K 0K ]
LMl “3' = TX%-LV
BSS 138 G
XBTX A lufl i
== 1 = 20
= - voC Do =55
—| DOUT MO .
; M [HCE :f G BST
——] D12 (hThES M_II_
——{ RESET RTS |—= iur
— Rss1 DIos —3 )
—] b RES |—=—
| RES i |
BSS 138 DTR T8 ——
(]
XBRX 10| e oo 1!

FAGBEE MODULE

Note: Short J13 & J14 when using 3V3 UART. Remove J1 & J2 when connecting to Zigbee.
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2.18 : RFID INTERFACING

ATmega32/32L mini development board has pinout compatibility for micro RFID module interfacing.
Communication between the RFID reader and controller uses a standard UART interface compatible with 5V.

Mi el
+5 RFID MODULE
T L{ vbp Do 2 Rf{'?
€15 e 2
NC 9
0.1uf 3 bl
GND R2S
4 ™D 2 [} L
= BUZ L
GND 5 7 470R
NC SEL
6 R32
e [ %
EM-18 RFID MODULE

Note: Remove J1 & J2 when connecting RFID module

2.19 : ISP CONNECTION

ISP programming uses th

e Atmel AVR internal SPI(Serial Peripheral Interface) to upload the

program into the FLASH and EEPROM memory of AVR microcontroller. A minimum of six wires required to

connect the target board: VCC,GND,Reset
PB6 and PB7 of the AVR ATmega32.

MOSI/ PB5

—

Q__—Ti
—
=
=)
— 1
ISP

RST
SCK/PB7
MISO/ PB6

24

and three signal lines. The pins used for the signal lines are PB5,

K1
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2.20 : JTAG CONNECTION

JTAG Connector provides a standard JTAG interface, allowing users to connect and
program the controller. A minimum of six wires required to connect the JTAGICE to the target board:
VCC,GND, and four signal lines. The pins used for the signal lines are PC2, PC3,PC4 and PC5 of the AVR

ATmega32.

TCK/ PC2
+s TDO PCA 3

gj
Sem O
T TMS/PC3 :
O
PC5 A 1
JITAG

Note: Disable the JTAG for normal I/O operation of PORTC pins

WO =] T e = EE
= 00 O B b
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SOFTWARE DEVELOPMENT

3.1: FAMILIARIZATION OF AVR STUDIO IDE

. Open AVR Studio 4 from start menu or Desktop shortcut
] Create new Project File and Select CPU.

i Create New Source Files.

] Add Source Files to the Project.

L Set Tool Options for Target Hardware.

. Create a HEX File.

. Build Project and Generate Application Program Code.

26
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3.1.1: Launch AVR Studio

% f‘}| Administrator

é Internet | O My Documents
|

Internet Explarer

™5 E-mail
Outlook Express

et Program Access and Defaults

Windows Catalog

Accessories k

o
-
% windows Update
i
fani

Atmel AR Tools 1 2w Battery studio

AYR Studio 4

d windows Messenger | |E§E= AYE Toals Help

{ IE5y startup »
£
| Tour \Windows XP :
/& Internet Explorer

IF7y winAwR-20100110 ’
[’ Files and Setkings Trg =¥ M
WWizard |
IEaK Iﬂ Outlook Express

| -
l-% Calculator

all Programs B

%' AYR Wireless Studio

ﬁ Plug-in Manager

.. Remote Assistance
&) windows Media Player
| 3. Windows Messenger

@ Windowes Movie Maker

@] Log ofF [§| Disconneck

3.1.2 : Create new project file and select CPU.

This section provides a step-by-step tutorial that shows you how to create a simple uVision3 project.
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Step 1: Click New Project.

Welcome to AVR Studio 4

& Mew Project ‘ ‘@ Open

Recent projects Modified
‘@ C:ADocuments and Settingsh.. \Desktop\DPYEZ 20Jun-2015 09:23:21
‘@E:\Sample\ﬁample 23May-201517.30:22

‘Wer 4.15.654 Show dialog at startup

<4 Back Hemt s Finish [ Cancel ] [ Help ]

Step 2 : Under Project Type select AVR GCC Compiler(for C program). Select Create Initial file
option.

Welcome to AVR Studio 4

Create new project

Project type; Project name:

& Atmel AVR Assembler | |
&R GCC

Create initial file D Create folder

Initial file;

| =

& L]

Yer 410,634

Pl ek 2 Finizh ’_ Cancel ] [ Help ]
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Step 3 : Give Project name, Initial file name and location to save your project and click Next>>.

Welcome to AVR Studio 4

Create new project

Froject type: Froject name:

& Atmel VR Assembler |Sample |

Create initial file Create folder

Iitial file:

|Sample | &

Location:

& L]

Yer 4.13.684

[ £¢ Back ][ Next>>_][ Finigh ] [ Cancel ] ’ Help ]

Note: You can use the icon “Create New Folder” in this dialog to get a new empty folder inside the selected folder. If the
“Create Initial file” is selected, a '.c' file will be created in the same working folder and will be added to the project work
space. Enter the source code in the ".c ' file. If the “Create Initial file “is not selected, select File-New File option to create a
new file and write the program in this file.

Step 4 : Select the Debug platform and the Device (From the Device list). Click Finish.

Welcome to AYR Studio 4

H Select debug platform and device
Debug platform; Device;
AR Dragon ATmegal BT |
%R OME! ATmegalBl2 I
AVE Simulator ATmegalBl4
AVE Simulator 2 AT mega2bel
ICE200 ATmega2si =
|CE40 AT megads
ICERD ATmegad23
JTAG ICE ATmegadz2dP
JTAGICE mkll ATmegad24Ph
ATmegad2s
ATmegad2al bl
DOper platform options nest timne debug mode iz entered

“er 410,684

Pt I_ Firizh ] [ Cancel ] I_ Help J
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Note: Select the debugger platform as AVR Simulator. While you create a new project, the AVR Studio asks you to select a
CPU for your project. The Device section shows the AVR Studio device database. Select the microcontroller you use
(For example; in this chapter we use the AVR ATmega 32 controller). Now click Finish to complete the project creation.

3.1.3 : Create New Source Files

A new source file will be opened after completing the project creation since we selected the option
Create Initial File, and will be automatically added to the project source files. You can create a new source file
with the menu option File — New if you deselect the option to Create Initial File during the project creation. This
opens an empty editor window where you can enter your source code. Save this file in the work folder, where
the project file is saved. AVR Studio enables the colour syntax highlighting when you save your file using the
File — Save As dialog with the extension '.c'.

Here we save our example file under the name Sample.c

#define F_CPU 30000000L

#includedavr-io.hx S#Header File Inclusion *-7
#includedutilsdelayv.h> #Delay File Inclusion #*7

int main() s#Main Program Definition#~

1

DORC=0X07; s=DDRC (0-2)pins Is set as OUTPUT=~
while(1)

1

PORTC =007 ; <®3ET PCO-PCZ as logic high state®s
_delayv_ms (500 ; %0alay Fuction Is Called S00Ms®-
PORTC=0X00; <%3ET PCO-PCZ as logic LOW statexs
_delav_ms(500):; s#[elay Fuction Is Called S00Ms*~
¥

¥
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3.1.4 : Add Source Files to the Project

Once the source file is created, add this file to the project. AVR Studio offers several ways to
add source files to a project. For example, you can right click Source Files in the AVR GCC and add files using

the option Add Files.

AVR Studio - [C:\Sample\Sample.c *]

Vigww Tools Debug  Window  Help

‘B File Project Buld Edi
S EH@ v sanEg - P e =
‘ [ Trace Disabled e T T R VA o . 0 r B TR (I
- L v X #define F_CPU 20000007TL
= ﬁSample {defaulty* #include<avr-io. h: s%Header File Inclusion %~ &
59 #includecutilsdelay hr-#Delay File Inclusion #*
53 Hea q.Souree <#Main Program Definition®~ 3
-l Exty Croato oW sur ., ##DDRC (0-2)pins Is set as OUTFUT=
3 Oth Show File Paths i
Edit Configuration Options, ., ~#®#SET PCO-PCZ a= logic high state*
=merayomeraul) s #Delay Fuction I=s Called S00H=®- |
PORTC=0X00; s#SET PCO-PCZ2 a= logic LOW statexs
_delay _m=s(500);  #Delay Fuction Iz Called SO00M=*~
} v
gl £l
¢ T 5 ']| CsampleSample.c ¥ | q [
'@m v X
ATmegasz AYE Simulator At .
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3.1.5 : Build project and Create HEX File

Once you have successfully completed the program, you can start debugging. After debugging, an
Intel HEX file must be created to upload the software into an EEPROM programmer or simulator. AVR Studio
creates HEX files with each build process (Build option can be accessed from the Build Menu).

AVR Studio - [C:\Sample\Sample.c]

‘B Flle Project | Build | Edit Wiew Tools Debug  Window  Help - B x
DSdd [ e 7 e B
| Trace Disabled Fehtii:sl Fify A e Cenim
g g ) o
I_'E"EE"._GEE:— |£l: Build and Run Chrl+-F7 T000000L l
= ﬁﬁample (defal B2 Compile A+F7 B ke s%Header File Inclusion %~ &
= ; elay h:-*Delay File Inclu=sion #*-
L E Siur;:e El X Cean Fid ~%Main Program Definition*”
Al Z Expn:lrt Makefilz ; I
aHEEdEF Fi O L #%DDRC {(0-2)pin=z Is =et as OUTPUTx |
Ij.u 43 External Depende . while(l} B
| Other Fil | g o
S LG T e logic high ‘states
I _delay_mn=(500);-*#¥Delay Fuction Iz Called G00M=*~
| PORTC=0X00; S¥SET PCO-PC2 asz logic LOW state*s 1
| _delay m=s(500):- %Delay Fuction Is Called E00Ms*~|
|
L v
NESIH 3
& i | ol | B Ci5amplelSample.c | 4 B
'E:uilcl v X
I ATmegas2 AVR Simulator Ao . £

Now the corresponding hex file of the program will be generated inside the working folder in the name of the
project that we created. When you build an application with syntax errors, AVR Studio 4 will display errors and
warning messages in the Build page. A double click on a message line opens the source file in the correct
location in the editor window. In this example the Hex file is Sample.hex. This file will be available in the folder
Sample.
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Build started 20.6.2015 at 12:39:17

AVE Memory Usage

Device: atmegaiz

Program: 156 bytes (0.5% Full)
[.text + .data + .bootloader)

Data: 0 bytez (0.0% Full)
[.data + .bss + .noinit)

Build succeeded with 0 Warnings...

=] Build | i JUEEE % Find in Files | faBreakpnints and Tracepoinks

3.2 : SETTING UP AVR ATmega32 mini

* Power the development board using a USB connector or from screw terminal.
* Make sure that the Power-On LED is ON and Jumper is in proper position.
® Connect the RS232 Cable to the COM port of your computer.

® Connect the other end to the RS232 connector of AVR ATmega32 board.

33

e rhudoLABZ




AVR

ATMEGA32

USERS GUIDE

1. Open AVR Studio

3.3 : PROGRAMMING STEPS

2. Press the reset button on the board and open the ‘AVR Prog’ from tools of AVR Studio or
from \AtmeNAVRTools\AvrProg\AvrProg.exe within 3 seconds

AVR Studio - [C:\Sample\Sample.c]

=S

... AYR Studio - [C:\Sample\Sample.

[

ERT SR TNV P I

2 File Project Buld Edit  View | Tools | Debug  Window  Help _Ox
D=1 1 RO § I | il
: !Trace Disabled v| i, 1] ICESO Upgrade. ..
_AE&EEC - i]l Fdeis ICESD Selftest, .. —
=] ‘@Sample {default) #incl JTAGICE mkII Upgrade, .. ler File Inclusion #< %
: #incl by File Inclusion #*7
- & Fil ! L
= @ ur'Sc‘;amlleesC int al | AWRONE! Selftest... et .
; = anpe. 1 AR ONE! Upgrade, ., _
-9 Header Files DDRC= bins I=s set as OUTPUT= |
[#-423 External Depende vhile AWRISP mkII Upgrade
-3 Other Files 1 AR, Dragan Upgrad W
Q FORETO LR ERIERR P az= logic high state*
A=lA STKEOO Upgrade o T= Called  GNNMaes 5|
1 2
il m | 3| C:\Sam Cuskamize. .. 4 b
—————————————— Ophians, .. -
Build - X
Show Key Bssignments
Build ztarted Z0.6.2Z01l5 at -
Flug-in Manager... v
=l Build I oMessage m Program AYR.
m: FLIP3 Information B Simulator o .

; AVRprog
‘B File Project Buld Edit  View B
A=A N RNV Nk fp o igm !
i 7 imatriskey b 2 |
: |Trace Disabled 7 | RS il i
I'IWFL'GC:C. - X Fdefin Browse. . | Exit. .. | — I
= ‘g Sarmple (default) #incl fon = 125
=3 Source Files #incl . *
il L int mal =
. |E] sample.c I | 3
43 Header Files DDRC=0 DUTETT*. |
a External Depende !Ehi le(f Flash
& {4 Other Fies PORTCH Friagram I Werify | Read | ztatex
A=A AT el
<] ~EEFROM |||
| il . M Program | Werify | Read | R
Build - X
Build started 20.6.2015 at 1§ Device G|
ATmegadz2 BOOT _“l Advanced... | E—
| [Z]Build | B ressage
9
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3. Select the hex file to be downloaded [Eg: C:\Sample\Sample.hex] using the ‘Browse’ button and select
‘Program’ option under Flash. The program will be get uploaded to the controller.

4. Reset the AVR programmer using the RESET switch or Press the ‘Exit’ option in the window.

The controller will now work according to the program after 3 seconds.

3.4: JTAG PROGRAMING

JTAG Fuse has been disabled in the microcontroller included in the development kit. In order to use
JTAG you need to enable the fuse bit JTEN in the fuse bits register. The fuse bits can be configured using the

AVR ICSP programmer and PonyProg software.

If the JTAG is enabled, the PC2, PC3, PC4 and PC5 port pins cannot be used as IO lines. (For example,
if the JTAG is enabled, the LED connected to the port pin PC2 will not work properly).

Ll PonyProg2000 - Serial Device Programmer
Script  Liilky  Setup ? Window
k=R

File Edt Device Byl

Read all
Read Program (FLASH)
Read Data (EEPRCM)

Wirike Al Chrl=
‘Write Program {FLASH)

%+ Mo Mame
‘Wiribe Daka (EEPROM)

Verify A1 Ry
‘exify Program (FLASH)

Yirify Data (EEPROM)

Security and Configuration Bits, .,  Ckrl-S

Configuration and Security bits

g gk

[ BootLockl2 [ Boollockld

[~ BootLockD2 [ BoolLockd [ Lock2 [ Lackl

| ¥ DCDEM W JTAGEN 5 5Pl

<

Ff' _FreCrec e e s plogiamines D H

Fefer to device datashes!, please

Cancel [ 0K ]

[~ CKOPT [ EESAWE ¥ BOOTSZ1 ¥ BDOTSZED BOOTRST

|~ BODLEWEL [ BODEM ™ SUT1 I SUTO W CKSEL3 ™ CKSELZ ™ CKSEL1 I CKSELD

wite | Read |

#lpmogeanmed (b=
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I/O DISTRIBUTION
4.1 : The Pin Distribution of ATMega32 mini Development Board

1 PB.O /0 LCD(DO)

2 PB.1 /0 LCD(D1)

3 PB.2 /0 LCD(D2)

4 PB.3 10 LCD(D3)

5 PB.4 /0 LCD(D4)

6 PB.5 /0 LCD(D5) / ISP(MOSI)

7 PB.6 /0 LCD(D6) / ISP(MISO)

8 PB.7 /0 LCD(D7) / ISP(SCK)

9 RESET - RESET SWITCH

10 vce - +5V

11 GND - GROUND

12 XTALL - CRYSTAL

13 XTAL2 - CRYSTAL

14 PD.O /0 MAX232(R20UT) / CP2102(TX)/ 5V,3V3 UART/
ZIGBEE/ RFID

15 PD.1 /0 MAX232(T2IN)/ CP2102(RX) / 5V,3V3 UART/ ZIGBEE/

RFID

16 PD.2 /0 PULL-UP KEY1

17 PD.3 /0 PULL-UP KEY2

18 PD.4 /0 PULL-UP KEY3

19 PD.5 /0 LCD(RS)

20 PD.6 /0 LCD(E)

22 PC.0 110 LED1

23 PC.1 110 LED2

24 PC.2 /0 LED3/JTAG(TCK)

25 PC.3 /0 JTAG (TMS)

26 PC.4 /0 JTAG(TDO)

27 PC.5 /0 JTAG(TDI)

28 PC.6 /0 SERVO MOTOR
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29 PC.7 /1O BUZER

30 AVCC - VCC

31 GND - GROUND

32 AREF - 5V/3V3

33 PA.7 /1O UNUSED

34 PA.6 /1O UNUSED

35 PA.5 /O UNUSED

36 PA.4 /1O UNUSED

37 PA.3 /1O UNUSED

38 PA.2 /O UNUSED

39 PA.1 /1O TEMP.SENSOR
40 PA.O /1O POTENTIOMETER

37

S hudoLABZ




TECHNICAL SUPPORT

If you are experiencing a problem that is not described in this manual, please contact us.
Our phone lines are open from 9:00 AM - 5.00 PM (Indian Standard Time) Monday
through Saturday excluding holidays. Email can be sent to support@rhydolabz.com

DISCLAIMER

Copyright © Rhydo Technologies (P) Ltd.

Allrights are reserved. Reproduction in whole or in part is prohibited without the prior written consent of the
copyright owner. The information presented in this document does not form part of any quotation or
contract, is believed to be accurate and reliable and may be changed without notice.

Contact Us

Rhydo Technologies (P) Ltd.

(An 1SO 9001:2008 Certified R&D Company)

Golden Plaza, Chittoor Road, Cochin - 682018, Kerala, India.

Tel: 0091 484 2370 444, 2371 666, Cell: 0091- 99466 70444

Fax 0091484 237 0579, Email: info@rhydolabz.com, sales@rhydolabz.com
For more information please visit: www.rhydolabz.com
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