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OVERVIEW

manufactured by ATMEL and PHILIPS

The AT89S52 Development Board Mini from rhydoLABZ is a general purpose, low cost
development board for Intel 8051-compatible family of 8 bit microcontrollers (AT89xxx and P89Vxx

respectively). It is the new addition to the family of AT89S52

Development kits, featuring a spec level that ranges between the Main Development Boards and the Quick Start
Boards from rhydolabz. This mini development board is perfect to start out with 8051 programming and also for
designing and testing, simple to highly advanced, 8051 projects.

1.1. FEATURES

LR NN wWN R
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Compact and ready to use design

Two layer High Quality PTH PCB

Compatible with AT89xxx / P89Vxx controllers

Includes AT89S52 microcontroller

ICSP connector ports (5X2 IDC)

Resistant to voltage variation (7V to 12V DC)

Power supply reverse polarity protection

3 power supply* options (USB/RMC connector/Wall Wart)
5V (1A) and 3.3V (800mA) regulated power output on board

. All port pins available at male berg strip connector pins

. Provision to attach mini breadboard on the board

. Port pins connected* with switches (3x), LEDs (3x) , buzzer
. On board pull-up for PORTO pins

. On board 11.0592 MHz crystal oscillator

. On board reset switch and power indicator LED

. UART Interface (RS232/USB/3V3/5V)*

. 12C interfaced external EEPROM (24C04)

. On board peripheral support (LCD/ZigBee/RFID/Servo)

Note: *jumper selectable

rhydoLABZ"
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1.2. ATMEL AT89S5x PACKAGE INCLUDES

Fully Assembled and Tested AT89S52 Development board

e Software CDROM with
e Schematic
e Programming Software
e Sample Hex Code
e Example Codes for
e Led Blinking
e Pull-Up Keyboard
e Buzzer Interfacing
¢ Led Control with Timer

LCD Display

I12C Protocol

External Interrupt Handling

UART Transmission and Reception

1.3. At8952 SPECIFICATION

L e N U kAW

8K Bytes of In-System Reprogrammable Flash Memory

Fully Static Operation: 0 Hz to 33 MHz
Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable 1/O Lines

Three 16-bit Timer/Counters

Eight Interrupt Sources

Programmable Serial Channel
Low-power Idle and Power-down Modes

. 4.0V to 5.5V Operating Range

. Full Duplex UART Serial Channel

. Interrupt Recovery from Power-down Mode

. Watchdog Timer

. Dual Data Pointer

. Power-off Flag

. Fast Programming Time

. Flexible ISP Programming (Byte and Page Mode)

rhydoLABZ"
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HARDWARE INTRODUCTION

The Atmel mini development board is a perfect tool for students and engineers to easily test and
explore the abilities of AT89xxx microcontrollers. The board supports many peripheral, to enable them the
appropriate jumpers have to be properly set. The AT89 series remains very popular as general purpose
microcontrollers, due to their industry standard instruction set, and low unit cost. AT89S52 Development Board
(Mini) V1.00 package as its name suggests includes the ATMEL make AT89S52 microcontroller (DIP40).

2.1. FUNCTION MODULE

DB 9
KDS 11.0592 MHz ~ Crystal _
~1 MAX 232
Adapter Socket | T
—  RFID/Zighee ‘
USB Connector — DC Power UART :
) - = 5V/3V3 UART ]
= AT 89552 ' .
’ RMC Connector Mini
Development Board CP2102
External EEPROM J| { ¢ | | USB
‘ Atmel ISP | | LED,LCD
— Debug |
‘ Philips ISP lI_ | GPIO *{ Buzzer, Servo
L | Pull-up Keyboard
Reset Switch { Reset |
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2.2. INTERFACE OVERVIEW

LCD K16 (UART 3v3)
K13 (SERVO) JUMPER (UART)

K10 (UART 5V) wet | [eEEttet SRR

ISP CONNECTOR (PHILIPS)

J12 (POWER)

ng
9
“
3
2 9]
ol
2ol
a0
»
)
o

ISP CONNECTOR (ATMEL)

LED SWITCHES

Top view of the Development board -Mini

K16 (UART-3.3V) LCD

J13, J14 (XBTX, XBRX)
J12 (BUZZER)

) 5 7 ¢

FXIZIERIEPFS ROV RING D

Heoooovebloa

J7,J8, J9 (SWITCH) J4, J5, J6 (LED)
J3,J10 (ADC, TEMP)

Bottom view of the Development board -Mini
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2.3. PERIPHERALS DESCRIPTION

K1,K2,K3 & K4 GPIO Pins Near Breadboard
RA1 10K Resistor Pack

K5 USB Socket

K7 7-12VDC Connector

K8 Barrel Jack Connector

K9 & K11 GPIO Pins Near Breadboard
K10 5V UART Connect Pins

K12 DB9 Connector

K13 Servo Connect Pins

K16 3V3 UART Connect Pins

Ul AT8IXXX /| P8IVXX IC

u2 LD1117 (Regulator IC (3V3))
u3 LM7805(Regulator IC(5V))
u4 CpP21021IC

U5 MAX232 IC

U6 EEPROM(24C04)

u7 Zigbee Module Connector
Y1 Crystal (11.059MHz)
SW1-SW3 Pull-Up switches

Sw4 Reset Switch

LCD1 LCD Module, HD44780U
ATMEL ISP To Program ATMEL IC
PHILIPS ISP To Program PHILIPS IC
LED1-LED3 Light Emitting Diodes

PWR Power LED

BUZ1 Buzzer

M1 RFID MODULE INTERFACE

rhydoLABZ"
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2.4. JUMPER DESCRIPTION

J1&J2 UART Selection 1-2 CP2102 Selected
2-3 MAX232 Selected
J3,J4 & J6 LED Connection Short to Access Connecting LED1,LED2 & LED3
withP1.5, P1.4 & p1.3 respectively
J4 Buzzer Connection Short to Access Connecting buzzer to P1.6
J7,J8 & J9 Pull-up Key Connection Short to Access Connecting switches SW1, SW2 &
SW3 with P2.0, P2.1 & P2.3
respective
J10 & J11 12C Interfacing Short to Access Connecting SDA & SCL of External
EEPROM to P3.4 & P3.5
J12 Power Selection 1-2 DC Power is selected
2-3 USB Power is selected
J13 & J14 Zigbee Connection Short to Access Connects Zigbee RX and TX with
UART

= rhudoLABZ"
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. MICROCONTROLLER - PIN OUT

The AT89S52 Development Board (Mini) V1.00 is compatible with the AT89 series of microcontrollers
from ATMEL and the P89V series of microcontrollers from PHILIPS. The microcontroller is held on a 40 pin IC
base provided on the board. Hence DIP40 package of any microcontroller that belongs in the foretold series
(AT89xxx/P89xx) will be apart for use with this development board.

CONTROLLER
_"|5_ +5
3
l SWd 0. luf
=i RESET
—— o =
10uf 16V = GND
ul
Rl K T ’
: __ S 9 SCK/PLT H :::;
19 = MISO/PL6 f— :
XTL2 = [ PL5
MOSIPLS [ N
Yl ?:‘3: 3 PL3
cs R ' ol B FI2
1K n—{D} + XTLI Sii 2 PL1
: = ;
Heli __rlzl.usqzmm _ll:_- 2 1 PLO | 2
8§ a1 3| =
33pt Tapf = BN ' 28 P27
AlSP2.7 ﬁuﬁ_
] Alaras [ -e—— ot
= — 0.1uf P07 22 | sgss MRS [ ——
GND GND PO.G £ B T e —
— .o | POGIADG e | K]
— 3 . - o £ L
GND P04 75| TH.SiALE A |23 B33
PO.4/ADS 2 P21
P03 36 / AUPLI 5
b ! Po.3aD3 ; 2 F2.0
P02 o | i ABP2.0
P01 38 Lk
i = PO.L/ADI = 4 —
: PO.0/ADO R e——
RAL WR/P3.6 W
8 P07 PRS
5 7__P6 m—:?— RXD/P30 ) R A 1L
[ =2 | TXDPal
el 12 o ¥
| 5 5 P04 ﬁ—'gﬁ INTOP3 2 PSEN —;?r—-ﬂ
1 P03 e S INTIPA] GND =
3 P02
‘3 x"; ATRIXXX | PROVXX
10K PACK P
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2.6. PORT PINS

The Atmel mini development board has all port pins available at direct port access connectors. The

connection is as given below.

GPIO Pins Near Breadboard

K1 K3
P20 P37
:{’] — P21 P3. ;_
g P22 P35 :
3 F13 Pig %
5 F24 P33 s
: P25 3V3 +5 3v3 P32 p:
— P15 P31
i P27 P30 ;
1 5
2 * 10
1 1

-\:".I‘
()

.|”_§| I"“_|

Lad
=
Lk

o]
ek
m
[

s g
i
|
1
]

-

o
£
-~
§II|
()
(i)
Zz
ur)
ur)

GPIO Pins Near Controller

=MW -0

K Kii
PiLT P17
I —poE FTe—1 U
'g P05 P1s ';“
g P04 Brg 1=
B o5 20 |
P83 s g BEE 12
-g —— Wi AW3 +3 3V BT 2
i [ P00 | IO 15
3 3
o 2
1 1
IV 45 wl 5 I3
41 “iﬁT GND Ciy c42|
0. 1u ﬂ.i?l ﬂ.!% ﬂ.lu?l
GND GND GND  GND
K4
P3.7 :
P3.6 >
s T |
P3.4 3
)3 e TR
3V3i p35—1 5
b
+5 PIO0 | ¢
IV3 T 9
10
C38 | C13 | RST ié
O.luf] O.1uf L N
Ple | 4
— L 1 P> =
GND = onp RLA 1 ¢
Pls 1 5
P12 18
P11
Fro— 1
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2.7. POWER SUPPLY

The AT89S52 Development Board (Mini) V1.00 comes with three options of input power supply. It can
be powered via either of the following (jumper selectable)

1. USB Programming cable (+5V) connected to on board USB connector
2. DC adapter (7V - 12V) connected to the on board DC barrel jack
3. External DC power supply connected to on board 2 Pin RMC connector

Of the above three input options, the suitable one is selected using on board jumper. The USB/DC
powering is selected using the power selection jumper J12. When the board is USB powered it survives slight
supply variations (if any) with a help of a fuse provided on the board. If it is powered using an external DC source
either via DC barrel jack or the RMC connector, then the board is capable to withstand a voltage variation of 7 to
12 volts. Upon powering up, the blue power indication LED provided on the board will glow. Output pins, are
provided on the board with 5V and 3.3V out, which will be very helpful while testing circuits on bread board as
well as to power up other external modules.

The external Power Supply circuit is given below:

K35

p VUSB POWER SUPPLY
. 1 ~
VL Ny
| D S—p MSE L
n 0 10
= NC = 0. 1uf P
GND |- o) '3
USB ]—T s = g )
: . , 8
K7 Dl LMTR05 PWR Selection e LD1117 3V3 Vi
2 Lvin Ve 3 3 in o |
1 . "
M7 z B cil - ka
T-12vC 0. luf  — —47uf
39 o B =
K8 1 === _':'c”zu i _:&:&f L o] m
VTS sy Z0uf25V T oy | 4unov !gr’wk_
3 BLUE
DC ADAPTOR

Select J12 according to the input power supply

2.8. CLOCK SOURCE

In general case a quartz crystal is used to make the clock circuit. Clock frequency limits ( maximum and
minimum ) may change from device to device. Standard practice is to use 12 MHz frequency. If serial
communications are involved then it is best use 11.0592 frequency.

The ATMEL AT89S51/52 evaluation board has a clock source
e 11.0592 MHz Crystal as the MCU clock source

10
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2.9. LED INTERFACING

LED’s are the simplest devices to test port functioning. The board contains 3 LEDs connected to
PORT1 pins 3to 5 (P1.3to P1.5).

LEDINTERFACE

I+
Tun

+3
i3 R16
K2
+5 K2 ﬁz

D3 D4
“LED] RI7 Y.

Ri5 y [:I 10K “w LED2
10K
i} » 4 R20B @ % ;
b gy “2”[:'” pows7 B4 gy )""W P13 L
Lip K7 LEp W7 L!DS KT

GND GND

Note: For the LED to work, the jumpers J3, J4 & J6 must be shorted .

2.10. LCD - LIQUID CRYSTAL DISPLAY

The display is a standard 2x16 LCD which displays 2 lines of 16 characters. Each character is 40 pixels,
making it 1280 pixels overall. The display receives ASCII codes for each character at the data inputs (D0-D7).

Figure: Connection Diagram.

11
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The LCD module can be used in 4-bit or 8-bit mode. The module uses HD44780U (from
Hitachi) as the controller IC. The ATMEL AT89S51/52 development board uses 8-bit interface. PORTO
pins are used for sending data/commands and PORTL1 for RS (P1. 2 )and E (P1. 0 ) pins. R/W pin is directly
grounded for LCD write select.

An On-Board potentiometer enables to adjust the LCD contrast to a better view in every angle.

ot =] 5 = = — i o o = é 3 %
a S S o2 zao B EHERE 8B 33 a8
o o

.J
3
4
)
L]
7
8
ki
0
1
,
3
4
J
L]

P12

=| 2| | £| £| £| | | £| ¥| “ng

LCD INTERFACE

I P1
1 b
0.1uf
1

{2

v

10uf ]

2.11. UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER (UART)

The ATMEL AT89S51/52 microcontroller comes with a single UART module. It has only
asynchronous (no clock connection) mode of operation. The UART operates through P3.1 (TXD) and P3.0
(RXD) pins. The ATMEL AT89S51/52 UART output itself operates at CMOS voltages, and needs an
external serial line driver to convert its output into a higher symmetrical line voltage. The ATMEL
AT89S51/52 development board has two serial drivers for this purpose.

« The MAX232 serial driver for RS232 Interfacing and
e The CP2102 serial driver for USB Interfacing.

Note: Make use of jumpers J1 ans J2 for choosing the type of Interfacing.

12
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RS232 Interfacing

RS-232 is a standard communication protocol for linking computer and its peripheral devices to allow
serial data exchange. Since RS-232 communication voltage levels are different than microcontroller logic levels,
it is necessary to use a RS-232 Transceiver circuit. Here we use serial driver IC MAX232 for interfacing RS-232
with microcontroller UART module. A DB9 female connector is provided to make direct connection with the serial
port of a device or PC.

RS232 +5
et — e LC22
C:2_ Us 0.1uf
0.1uf 5
3 3 8 V+
Cl- = 6
;
4 A |
C2+
C24 K12
C2 0. 1uf
! 5
0.1uf -E > fo\
2 — O
C2- = 4
- 8 o
RI0 1K o
MAXRX 9 8 3
[ ,' R20UT R2IN =10 .
MAXTX 0 o8 2 mour é o
RIT K & 0
me

MAX232

15

DB9

Use proper jumper(J1&J2) while using RS232

= rhydoLABZ"
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CP2102 USB Interfacing

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.

USB INTERFACING

3V
£l R4
[t | I
el & =] = U4 GND K o
& [ = T R30
3 26 & VDD E E Z [Z2 mp 26 . [ 2
4.7uf | 0.1uf £ |2 BSS13% |
3 7 23 3,
GND 2 |2 RrxD
= ol 24 3V 5 MAXRX
i REGIN RTS ——
§ pi]
VUSB TS ; X
D+ i 5 epi | 10K 10K
Z Q@
D- 5 B e & rr B
2 5 5 L S| CPRXD
BSS138 2
[
B 7 = CP2102 E o
MAXTX
RY
10K

11 3 Use proper jumper (J1&J2) while using USB.

0.1uf 4. 7uf ;
Remove jumper J1&J2, when P3.0&P3.1 are used for other purpse.
GND GND

Remove jumper J1&J2, when we are used Xbee or RFID module.

In addition to the serial drivers the ATMEL AT89S51/52 development board has two TTL UART, one
for interfacing the 3V3 and other for interfacing 5V TTL modules.

= rhydoLABZ"
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The RealTerm Software
The serial data transmitted through UART can be viewed on a PC using the realterm software.

The following section provides step by step tutorial of serial communication using realterm software. The
realterm software can be downloaded from http://realterm.sourceforge.net/

Step 1 : Open realterm software from Windows Start menu——> All Programs C—> Real Term

E Shorkcut to Turbo C++ IDE | | } My Documents

“# AVRStudio F=
-'é My Recent Documents F
Bl =-cTu
g! My Computer
iy MPLAER IDE
@ arduino g My Network Places
Keil u¥isiond
@’ Caonkrol Panel

@ SmartDraw
Set Program fccess and

E Keil u¥ision3 [ Defaults
- reakerm |
B notepad | Location: C:4Program Files\BEL\Realkerm
L
Foxit Reader 5.1
E Run...
Y Paint
'_g Calculator

E Openoffice Witer
0 Mozilla Firefox

All Programs D

Turn OFF Compuker

= rhydoLABZ"
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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

] Part 1 Eapture1 Fins 1 Send ] Echo Port1 12C ] Mise 1 _l Clear FTEEZE
~Display f'_ﬁs [{lv Half Duplex [~ Binam Sync Charg Status
e S ARCD = _ | Connected
s T Jven Data | =« Eha"gel IRXD 2
f‘ Hex + Ascii I Blig Erdiaft | ﬂ #OR jgﬁg [[g]]
7 uintd Data Frames
L | AND
C e Byes |2 3 |_§Pnc = = e _Ipco )
ex ; :
e [~ Sihgle  Gulp & Mone ¢ ASCH & Number jgiz [[g;]]
" uintB ;
" fsciiFonk ; FiowAs _|BREAK
| o Fort Term|na|£ont| I1E'.] | Emor [
Char Count 0000000 |CPS:0 [Mo UART Ovenun (Mo Buffer Overflow |Ha Other Encrs [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

| >
] Capture] Pinz ] Send ] Echo F'nrt] 12C ] Misc ] __"|._[|__I C|Eﬂ!i Freeze
I Statug
[Baud |9600 @ J [Dpen SDHJ _ | Connected
_IRxD2)
F'ant_l,l Diata Bits 1 - Stop Bits Software Flow D:untlol | T®D (3]
 MNone | & Bhits || & 1hit " 2 bt I Receive Xon Char ]1-_"' |CTS [
£ Odd " 7hits | ~Hardware Flow Contiab— [~ T it aff Ch ]19 _|DED[['|]]
g : =] ranzmit off Char: o
~ g | € Ebis|| & None £ RTS/TS | L | Tipsk@
 Space | © Bhits| | £ DTR/DSHT RS435-R) | Ring (4]
' ' _|BREAK
| Emar .
Char Count:0000000  |CPS:0 Mo UART Owerrun Mo Buffer Overflow Mo Other Errors - :PDItZ'I 5760 4
16
20&
™
- rhydoL/\BZ
o—// """ _\—o
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Step 4: Send Tab- Insert the desired data to be transmitted and press "Send ASCII" button.

“- RealTerm: Serial Capture Program 1.99.0.34

£
Display] Port ] Captule] Fing

: ;
rhydolabz.com

| 3
An| Clear| Freeze

[~ Statusg

FEo—| [ ]
L] Send Humbersl ]‘": +CR _ | Connected|
. di—

+LF _|RXD (2

JEchoPat| 120 | Misc |

| =] send Ngmbers‘ Send ASCII H: R| T
~ e [, |CTS (8
= _D] _g Repeats |1 "] I Literal [ Strip Spaces [ +crc jDED [['I]]
‘Dump File to Port 5 —1 _|DSR (8]
|c:\tem|:-'\ca|:-ture.t:-:t ‘:j _l Send File | x 5tog| T _ | Ring [9]
Error Mot In-Progress = | | _|BRE&AK
Fepeats 11 :] |EI_ . _|Enar |
Char Count:0000000  |CP5:0 No UART Ovenun [Mo Buffer Overflow Mo Other Erors \Paort: 15760 7

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

Sent by controller
W
i 2
Display | Pot | Captue| Pins  Send |EchoPort] 12¢ | Misc | in| Clear] Freeze|
oL Statuz
[hydolabz com | Send Numbers ™ R | Cannected
gE——— — [ +LF |RBXD 2)
| v | Send Ngmbeis| Send 85CH |'L :ﬁf | %D (3)
- = < mcTs
ﬂ c Repeats ]1 x ™ Literal T Ship Spaces I~ +erc gnmﬁ]
Dump File to Part 5 = B DSR (5]
| Memphapture. tt -] J Send File [ X Stop | 0—".‘:"1 | Ring (9]
Errar Mot In-Progress ; =) | BREAK.
Bepeats [1 3[ [0 & | Enror
Chiar Count 28 CPS0 Mo U&RT Owerun Mo Buffer Dwerflow [No Other Enors Port: 19600 £
c—:r'g
0_*’_\_0
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3V3 UART

The 3V3 UART can be used to interface 3V3 TTL modules. The ATMEL AT89S51/52 development
board has built in 3V3 to 5V converter and vice versa for communicating between the 3V3 devices and the
microcontroller.

3V3 UART V3
K16
RX.LV 4 3V3
TX-LV 3 RXD
2 TXD
1 |GND
UART
GND

Remove jumper J1&J2, when K16 is used as UART.
J13 &J14 Should be Closed.

Note: Remove jumper J1 and J2 and close the jumpers at J13 and J14 while using 3V3 UART.

5V UART

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

fur
5V UART 1
4 |+
o 1 [
' > | XD
1 | GND
UART
GND

Remove jumper J1&J2, when K10 is used as UART.

Note: Remove jumpers J1 and J2 while using 5V UART

18
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2.12. PULL UP KEYBOARD

The simplest input to a microcontroller is a switch or push button. This can operate with just
one additional support component, a pull-up resistor. When the switch is open, the output voltage of the
circuit is pulled up to 5V via the resistor. Another way to look at it is that there is no current in the resistor
(assuming there is no load on the output), so there is no volt drop, and the output voltage must be the same as
the supply (5 V). When the switch is closed the output is connected direct to 0 V; the resistor prevents the supply
being shorted to ground.

There are 3 pull up switches in the board connected to three PORT2 pins P2.0, P2.1 and P2.2

+5
PULLUP KEY INTERFACE
RI2A R12
R12C
10K
SW1 1
= R14
0 O l:' P2.0
SWITCH ‘.
330R SW1
SW2
I RIS 18
O 0 — )\ ‘ . P2.1
SW3 19
L RI9
] O o e ' . | L5
GND

Remove J7,J8&J9,when P2.0,P2.1&P2.2 are used for other purpose.

Note: short the jumpers J7, J8 and J9 to access the pullup switches.
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2.13. EXTERNAL EEPROM INTERFACING

The development board has 4K SERIAL EEPROM interfacing. Internally organized with 256 pages of 2-
byte each, the 4K requires an 9-bit data word address for random word addressing. Also it is to be noted that
an external EEPROM (AT24C04) is the slave device to be communicated with the microcontroller, via
12C protocol. PORT3 pins P3.4 and P3.5 are the SDA and SCL pins respectively.

[2C INTERFACE
+5
+5
R24 5
2N
— () || { > U6 i
] 8 SDA 5 . SDA P34
— a0 S . J]LSCL
— 5 SCL 6 /! SCL ' P3.5
——— Al 7
3 W
—— A2
+—2— GND

_— 24C04

Note: Close the jumpers J10 and J11 while using 12C protcol.
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2.14. BUZZER INTERFACING

Buzzer is a piezoelectric material. Basically, the sound source of a piezoelectric sound
component is a piezoelectric diaphragm. Buzzer is another method to test port functioning. The buzzer is
connected to PORT1 (Pin P1.6) and is driven using a transistor ( BC 857).

BUZER
+5

+5
BUZI
4.7uf
C28

T

R21
10K BUZER
J5 Q7
P1.6 ‘. % 857
T 4K7

GND

Note: Short jumper J5 to access connection to buzzer.

21
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2.15. SERVO MOTOR INTERFACING

A servo is a mechanical motorized device that can be instructed to move the output shaft attached to a
servo wheel or arm to a specified position. Servos are controlled by sending pulse width modulation to the signal
pin. The ATMEL AT89S51/52 development boards are provided with the pinout for servo control. The signal
pin of servo is connected with PORT2 (pin P2.3).

SERVO MOTOR
+5
C341£I(:3 5
‘ 0.1uf™h ou16v
= 1 K13
P2.3 - - 1
2
3
SERVO

22
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2.16. RFID INTERFACING

Radio Frequency ldentification is the wireless use of electromagnetic fields to transfer data. RFID
technology is composed of RFID Tags and RFID readers. Tag is transponder which receives a radio signal and
in response sends out a radio signal.An RFID reader is a device that is used to interrogate an RFID tag.

Rhydolabz ATMEL AT89S51/52 mini development board have pinout compatibility for micro RFID
reader interfacing . Communication with the RFID reader and controller uses a standard UART interface
compatible with 5V.

+4 RFID MODULE INTERFACE

M1 *5
RFID MODULE
10 R31
VDD 0 — I:I o
2 | NC D1 2
R40
3 | GND TXD 2 ] £50
i . 470R
BUZ SEL
5 6 R32
RFID MODULE
GND GND

Remove J1&J2, when we are used RFID module

Note: Remove jumpers J1 and J2 while using RFID module.
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2.17. ZIGBEE INTERFACING

ZigBee is a wireless networking standard that is aimed at remote control and sensor applications which
is suitable for operation in harsh radio environments and in isolated locations. ZigBee technology builds on IEEE
standard 802.15.4. Rhydolabz ATMEL AT89S51/52 mini development board have pinout compatibility for
zigbee interfacing. Communication with the ZigBee module uses a standard UART interface compatible
with 3V3.

2d 3V3 XBEE
2 7
10K Q4 10K 3V3
P3.0 RX-LV
o— BSSI38 .
XBTX
0.1uf -
L | 20
+5 3V3 = 1 vee DIO0 =3
+— pour DIOT
=— DIN DIO2 |-
: . 2+ DIOI2 DIO3 (—1
Qs - 2_| RESET RTS
i 10K 10K 2 RSSI DIOS :i
DIO11 RES
— — S RES DIOY —3
Figere BSS138 —— DIR CTS (==
—— G\D DIO4
— ZIGBEE MODULE

GND

Remove J1&J2,when we are used xbee module.

Note: Remove jumpers J1 and J2 and close jumpers J14 and J13, when Zigbee module is using.
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3.1. FAMILIARATION OF KEIL COMPILER

USERS GUIDE )

CREATING A PROJECT

WVision3 is a standard Windows application and started by clicking on the program icon. pVision3

includes a project manager which makes it easy to design applications for an AT89s52 microcontroller.
You need to perform the following steps to create a new project:

Select the Toolset (only required for AT89s52 Projects).

Create Project File and Select CPU.

Create New Source Files.

Add Source Files to the Project.

Set Tool Options for Target Hardware.

Configure the CPU Startup Code.

Create a HEX File.

Build Project and Generate Application Program Code.

The section provides a step-by-step tutorial that shows you how to create a simple pVision3 project.

25
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Select the Keil pVision3 tool as shown below.

M shortcut to Turbo C++ IDE | | _) My Documents

& AVRStudio -

qi % My Recent Documents F
BB x-cTu

My Computer

P4 MPLAB IDE 5’ yLomp
@ arduino g My Metwork Places
Keil u¥isiond

@? Cantrol Panel

é SmartDraw
Set Pragram Access and

K/ Keil u¥ision3 | Defaults

B realterm | il visiona @) el and Suppor

B Mokepad { iy
Foxit Reader 5.1

Y Pairt

E| Caleulatar

E CpenOffice \Writer
w Miozilla Firefoi

All Programs D

@| L 2IFF [“(D | Turn OFF Computer

Create Project File Folder and Specify Project Name

To create a new project file select from the pVision3 menu File —Project...NEW PROJECT. This opens
a standard Windows dialog that asks you for the new project file hame. You should use a separate folder for
each project. You can simply use the icon Create New Folder in this dialog to get a new empty folder. Select this
folder and enter the file name for the new project.
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E'ro'je_ctigeljug Flash Petipherals Tools SYCS Méndow Help

o i = o o % % S =] aa] 4

Mews Project Workspace...

&

Import pWisionl Project. ..

Open Project... 'vl & = &8

Manage

Blslw
= -
» ~ -
Z
z
= s Shop buld
= : i o
S[HIEDDm (sl
Create a pvision new project | /A
r
| pVisiond
12 o i
Savein: I@ Sample Zll e cF B+
.
@ 1 My Recent
Praject | Documents

b

=

= -
. D= =
Bl SN =
| E 5"

i -

=

Z

———| My Computer-
=
é My Metwark  File name: Isample j
g Flaces -
= Save as lype: |Proiect Files [*.u+Z] LI
2
ST T Build /i Command j, FindinFiles J

Select Microcontroller from Device Database

When you create a new project pVision3 asks you to select a CPU for your project. The Select Device
dialog box shows the pVision3 device database. Just select the microcontroller you use. For the example in this
chapter we are using the Atmel AT89s52 controller. This selection sets necessary tool options for the AT89s52

rhydoLABZ"
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device and simplifies in this way the tool configuration

CFU |

Wendor  Atmel

Device:  ATAISEZ I Use Extended Linker [LX51] instead of BLE1
Toolset:  CH1 I= Use Edterded Sssembler (55457 instead of 451
Data base Dezcription:

L

£ ATEI54051 w 8051 based Full Static CMOS controller with Three-Level Program
7Y ATE954D12 Memory Lock, 32 10 linez, 3 Timers/Counters, 8 Interrupts Sources,
€ ATEISE] watchdog Timer, 2 DPTRs, 8K Flash Memory, 268 Butes On-chip RAM

~£3 ATHIFRA4042 [v]

Copy and Add the CPU Startup Code

An embedded program requires CPU initialization code that needs to match the configuration of your
hardware design. This Startup Code depends also on the tool chain that you are using. Since you might need to
modify that file to match your target hardware, the file should be copied to your project folder. For most devices,
KVision3 asks you to copy the CPU specific Startup Code to your project. This is required on almost all
projects (exceptions are library projects and add-on projects). The Startup Code performs configuration of the
microcontroller device and initialization of the compiler run-time system. Answer with YES to this question.
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Fﬂ sample - p\ision3 |3@@‘

gﬁile Edit Wiew Project Debug Flash Peripherals Tools SWCS indow Help
AeHglimR|oc|=s 0 %2 B =1 a8
«s1 |2 a nEoerm

@ e | i mlTargeH jﬁ%‘m

| Project Workspace:

| Dutpuk Window

HAT 10 Build f Command }, FindinFiles [ Ll Ix]

Note : The CPU Startup Code typically requires some configuration; however the
default configuration gives you a good starting point for single chip applications.

Create New Source Files

You may create a new source file with the menu option File — New. This opens an empty editor window
where you can enter your source code. pVision3 enables the C color syntax highlighting when you save your file
with the dialog File — Save As... under a filename with the extension *.c. We are saving our example file under
the name sample.c
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/***********************************************************

* LED Blinking Program *
***********************************************************/

#include <REGX52.H> /* Header File Inclusion */

void delay(void);

/*

Main Program

*/ _____
void main()
{
P1=0xC7;/* P1.5,P1.4 & P1.3 Configured as output*/
while(1)
{
P1=0xFF; /*PORTL1 Set-Turn ON LED */
delay(); /* Delay Provided */
P1=0x00; /* PORT1 Clear-Turn ON LED */
delay(); [* Delay Provided */

}
}
/*

Delay Function

*/ o
void delay(void)
{
intik;

for(i=0;i<255;i++)
for(k=0;k<255;k++);
}

/*********************** E n d Of P ro g ram ***************************/

30
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Add Source Files to Project

Once you have created your source file you can add this file to your project. pVision3 offers several

ways to add source files to a project. For example,

you can select the file group in the Project

Workspace — Files page and click with the right mouse key to open a local menu. The option Add Files
opens the standard files dialog. Select the file sample.c you have just created.

sample - pVision3 - [C:\Documents and Settings\user RHYDOADesktop\Sample\sample 5] |~ (0JB3
File Edit Wiew Project Debug Flash Peripherals Tools SWCS  Window Help I I = I b4 |
Qe HO fBRR D EE eSS % G | ¢
=3 g a4 BE MW
& e % 5 K[Targett PR
| Project Workspace - x | o+ Main Program ﬂ
EJ--E Target 1 | (12T e i e e i i i e g o i o e i i o S i . e i e o o o o e
[ Options For Group 'Source Group 1°
F ppi.5, PI1.4 &£ P1.3 Configure
F Output high on PORTI to Turn
F Function to provide Delay
| Rebuild all target files P output low on PORTI to Turn
Build target F Function to provide Delay
& P R VI P M R R e T
=lay Funtion
bosk ook osk sk sk b sk s bk sk sk sk sk sk sk sk s b sb sk sk sk sk sk ok sk b sE
Mew Group
: |
I Add Files to Group 'Source Group 1* J )
é Manage Components
Femove Group 'Source Group 1' and its Files bl » I }
— VG
¥ | Inchude Dependencies
&dd Files ko currer |Simulation i
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Set Tool Options for Target

MVision3 lets you set options for your target hardware. The dialog Options for Target opens via the
toolbar icon or via the Project - Options for Target menu item. In the Target tab you specify all relevant
parameters of your target hardware and the on-chip components of the device you have selected. The
following dialog shows the settings for our example.

ptions for Target ‘Target 1 X
Deviee Target | Output| Listing| User | £51 | 451 | BLS1 Locate | BLS1 Misc | Debug | Utiites |
Atrel ATBI552
=tal [MHz): 11.0554 [~ Use On-chip BOM [0x0-0x1FFF]
Memary Maodel: | Small vanables in DATA L‘
Code Rom Size: | Large: 64K program LI
Operating system: | Mone LI
— Qff-chip Code memaorny — Dff-chip *data memony
Start; Size: Start: Size:
Epram | I Farm I |
Epram | I Ram I |
Epram I I Rarm I |
[T Code Banking Start: End: I it FEmEry pe suppart
Banks: |2~ Bank srea II:Iy.I'.:I_‘,-DI:I I::I:-:EJDE!U I™ Saveaddress estersion SERSH inbermaphs
| ] I | Cancel I | Drefaults I

The following table describes the options of the Target dialog:

Xtal Specifies the external clock frequency of your device. Several microcontrollers use
an on-chip PLL to generate the CPU clock. In these cases the value is not identical
with the XTAL frequency. Check your hardware design carefully to determine the
correct value.

Operating System Allows you to select a Real-Time Operating System for your project.
Use On-chip Defines the address spaces for the on-chip memory components for the
ROM / RAM linker/locater. Note that on some devices you need to reflect this

configuration in the Startup Code.

32

AR rhudoLABZ’




ATMEL QEEtTelv=n
AT89S52 :

Create HEX File

Once you have successfully generated your application you can start debugging. After you have tested
your application, it is required to create an Intel HEX file to download the software into an EPROM
programmer or simulator. pVision3 creates HEX files with each build process when Create HEX file under

Options for Target — Output is enabled.

Options for Target "Target 1" <]

Device | Target Dutput | Listing| User | ©51 | A51 | BLS1 Locate | BLS1 Misc | Debug | Utiities |

Select Folder far Objects... | Marne of Executable: |3*3'T'F'|E

% Create Executable: Azampls
v Debug Information v Browse Infarmation

¥ Create HEX File  pyes pormgr |HEX-B0 =l

" Create Library: Szample. LIB [” Create Batch Fils

(] 4 I Cancel [Drefaults Help |

Build Project

Typical, the tool settings under Options — Target are all you need to start a new application. You may
translate all source files and link the application with a click on the Build Target tool bar icon. When
you build an application with syntax errors, pVision3 will display errors and warning messages in the Output
Window — Build page. A double click on message line opens the source file on the correct location in a pVision3

editor window.

33

A

rhydoLABZ"




ATMEL NSsSels=y
AT8Y552 '

Output Window B
Euild target 'Target 1! -
assewbling 3TARTUP.AS1. ..
linking. ..

#*% WABRNING L1: UNRESOLWVED EXTERNAL 3IYMEOL
STYMEOL: 2C START
MODULE: STARTUP.obj (?C_STARTUR)
#%% WARNING LzZ: REFERENCE HMADE TO UNREIOLVED EXTERNAL
STYMEOL: 2C START
MODULE: STARTUP.obj (?C_STARTUOR)
ADDRESS: 0OS0AH
Program Size: data=9.0 =xdata=0 code=15
creating hex file from "sample™. ..
"samwple™ - 0 Errori(s), 2 Warnhing(s).

WA v M) Build 4 Command |« | '>|
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3.2. CONNECTING THE DEVELOPMENT BOARD

The AT89s5x requires a 9-12V adapter or USB connection or DC Supply for power and a serial
connection for In-system programming. It also requires a separate programmer (available at
www.rhydolabz.com/) for downloading the hex code. Use ISP_AT89S software at the PC side.

Connect AT89s5x development board to your PC using USB cable (for powering it) and serial cable (for
In-serial programming) to the Programmer board as shown in the figure.
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3.3. PROGRAMMING STEPS

L Connect the Serial cable from the system to the Programmer board .

2. Connect the Programmer board to the eCee AT89S52 at the Programming Terminal labeled
‘ATMEL’ using the 10 pin BUS provided.

3 Power the AT89S52 board.

4. Open the ISP_AT89S.exe
IsP_PROG v1.3 mE <)

File ©Qptions Help

Device: ATE3551 Target Clock I1 20 MHz

MESSAGES

READ DEVICE SIGHATURE
READ FLASH

CHIF ER&SE

WwWHITE FLASH

WERIFY FLASH

LOCK DEVICE

RELOAD

FLL&EH File EEFREMFle | LSER S5 Al

| RUN |

STATUS

0

FLASH File -
EEFROM File
USER SIG File:

5. Open the Hex file to be programmed. Select the Target clock frequency to 12.0 MH

= AlBYS

RE&AD FLASH
CHIF ERASE

6. Select the ‘CHIP ERASE’ option first. Then Click the ‘RUN’ button.
7. Now Select the ‘WRITE FLASH’ option and click the ‘RUN’ button.

8. After programming is completed, the development board can be disconnected from the
Programmer and is ready to use.
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/O DISTRIBUTION

4.1. THE PIN DISTRIBUTION OF ATMEL AT89S51/52 DEVELOPMENT BOARD

1 P1.0 110 LCD (E)

2 P1.1 | I/O Unused

3 P1.2 110 LCD(RS)

4 P1.3 I/O LED3

5 P1.4 I/O LED2

6 P1.5 I/O LED1 /ISP ATMEL (MOSI)
7 P1.6 I/O ISP ATMEL(MISO) / Buzzer
8 P1.7 I/O ISP ATMEL(SCK)
9 RST - Reset Switch

10 P3.0 I/O ISP PHILIPS / RXD
11 P3.1 I/O ISP PHILIPS / TXD
12 P3.2 I/0 Unused

13 P3.3 I/O Unused

14 P3.4 110 EEPROM(SDA)

15 P3.5 | 110 EEPROM(SCL)

16 P3.6 110 PWM

17 P3.7 I/1O Unused

18 XTAL2 - Crystal

19 XTAL1 - Crystal

20 GND - Ground

21 P2.0 I/O Pullup Key (SW1)
22 P2.1 110 Pullup Key (SW2)
23 p2.2 I/O Pullup Key (SW3)
24 P2.3 I/O Servo

25 P2.4 I/O Unused

26 P2.5 | I/O Unused

27 P2.6 I/O Unused

28 P2.7 I/O Unused

29 PSEN - ISP

37

rhydoLABZ"

3



ATMEL
AT8Y552

USE

0

1O

GUIDE )

30 ALE/PROG - VCC

31 EA/VPP - vCC

32 P0.7 110 LCD(D7)
33 P0.6 110 LCD(D6)
34 P0.5 110 LCD(D5)
35 P0.4 110 LCD(D4)
36 P0.3 110 LCD(D3)
37 P0.2 110 LCD(D2)
38 P0.1 110 LCD(D1)
39 P0.0 110 LCD(DO)
40 VCC - +5V

38
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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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