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SOCCER ROBOT

Detchan Hanchaiyana

Decha Kuhagasemsin
Thurdsak Leauhatong Advisor
2002

Abstract

The aims of this project is to present a soccer robot usjng image processing for
controlling the robot movment . The robot can autumatically move in a definite field . The robot
will detect a position of a ball . The concept of control robot is that an image from a digital
camera is located above the field sent to computer . Finally , a command of the robot movement is

written in VC++ to be processed and sent the robot via radio frequency .
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1 31 Strobe (Control Bit0) 10 91 ACK (Status Bit6)
2 41 Data 0 (Data Bit0) 11 471 Busy (Status Bit7)
3 31 Data 1 (Data Bitl) 12 47 Paper Empty (Status Bit5)
4 %1 Data 2 (Data Bit2) 13 97 Select (Status Bit4)
5 31 Data 3 (Data Bit3) 14 %7 Auto Feed (Control Bitl)
6 31 Data 4 (Data Bit4) 15 971 Error (Status Bit3)
7 %1 Data 5 (Data Bit5) 16 91 Initialize Printer (Control Bit2)
8 31 Data 6 (Data Bit6) 17 91 Select Input (Control Bit3)
9 31 Data 7 (Data Bit7) 18-25 3115191 (Ground Signal)
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Pin Number. Pin Name Description

1 Bight The rightward function will be selected, if this pin is connected to
GND

3 GND Negative power supply

4 i The Backward function will be selected, if this pin is connected to
GND

5 Formard The Forward function will be selected, if this pin is connected to
GND

8 SO Output pin of the encoding signal without carrier frequency

9 Vce Positive power supply

11 OSCO Oscillator output pin

12 OSCI Oscillator input pin

14 Left The Leftward function will be selected, if this pin is connected to

GND
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A5 19N 2.4 A1 19LEARI95 U809 Pin IC 1wos PTSA978P

Pin Number. i Pin Name Description
1 : vVO2 Output pin for the amplifier 2
2 i GND Negative power supply
3 | SI Input pin of the encoding signal
4 | OSCI Oscillator input pin
5 ‘ 0SCO Oscillator output pin !
6 | Right Rightward output pin f
7 ‘ Left Leftward output pin |
10 Backward Barkward output pin |
11 Forward Forward output pin |
13 | f Mce Positive power supply
14 y | v Input pin for the amplifier 1
15 VOI Qutput pin for the amplifier 1
16 VI2 Input pin for the amplifier 2
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3.1.4 3alaunsy ( Histogram )
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0<i(xy)<a 4.3)

Lae

0<r(xy)<a (4.4)
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Logitech
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QuickCam® Express

®

PC - USB

Easy to use and economical. Great for video e-mails and face-to-face video calls. Plus you can
add live video to Yahoo! Messenger.

Now you can meet face-to-face online with live video calls. Or make your instant messages
come alive l:?l adding live video to your Yahoo! Messenger, MSN® Messenger and AOL Instant
MessengerS (AIM). Or set up a webcam to share your world. Or snap and send photos and
video along with your e-mail as easily as you send text. All you need is QuickCam® Express and
the Internet.

o Easy to share videos and still images
o Simple set-up: install the software, plug it in, and start shooting
e Snap button for instant pictures and photos

The Simple Way to Get Closer™

e Add live images to your instant messages
e Meet face-to-face online with video calls
e Capture stills and videos

e E-mail photos and video quickly

e Setup a webcam, create a web album

e Broadcast live video over the web

o Play cool camera games

e Two-year limited hardware warranty

Software:

e One click video e-mail software

¢« Webcam-enabled Yahoo! Messenger

e SpotLife™ Personal Video Broadcasting

e SpotLife™ Web Album Creator Software

e SpotLife™ Web Cam Software

o Reality Fusion® GameCam SE™ and screen saver software
o Logitech® Smart Intemet Updater™
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Product Specifications:

Video capture resolutions: up to 640 x 480 pixels

Image size: up to 640 x 480 pixels

Interface: USB

Sensor type: CMOS

Compression: fixed data rate hardware intraframe

Still image data formats: BMP, TIF, JPEG, PCX, PNG, TGA, PSD (3.0)

Video frame rate: up to 30 frames per second at 320 x 240 pixels with recommended
systems

Exposure and color contrasts: automatic or manual

Lighting: ambient indoor incandescent, fluorescent (50 or 60 Hz flicker-free), daylight
Lens: manual focus

Audio capture: optional microphone

Power consumption: USB 100ma @5V

System Requirements:

Windows® 98, Windows® 2000, Windows® Me, or Windows® XP

Pentium® II 266 MMX, Celeron™, AMD Athlon® processor, or higher (Pentium® I11
400, Celeron™, AMD Athlon® processor, recommended)

32 MB RAM

100 MB free hard drive space

CD-ROM drive

Available USB port

16-bit color display adapter

Windows®-compatible sound card (full duplex sound card recommended)

Other Requirements

For SpotLife™ Activities and to Send or Receive Video E-mail:

Web browser such as Microsoft® Internct Explorer 4.0 or higher or Netscape® Navigator
4.0 or higher

E-mail application that supports file attachment such as AOL® 6.0, Microsoft®
Outlook® Express or Netscape® Mail 4.x or earlier

28.8K modem and Internet connection with e-mail account

Sound card and speakers needed for audio playback

To Play Reality Fusion® Games:

Pentium® 11 300 or better
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Features

® Compatible with MCS-51™ Products

@ 1 Kbyte of Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles

2.7 V to 6 V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Two-Level Program Memory Lock

64 bytes SRAM

15 Programmable VO Lines

One 16-Bit Timer/Counter

Three Interrupt Sources

Direct LED Drive Outputs

On-Chip Analog Comparator

Low Power ldle and Power Down Modes

Description

The AT89C1051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
1 Kbyte of Flash programmable and erasable read only memory (PEROM). The de-
vice is manufactured using Atmel's high density nonvolatile memory technology and
is compatible with the industry standard MCS-51™ instruction set and pinout. By
combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel
AT89C1051 is a powerful microcomputer which provides a highly flexible and cost
effective solution to many embedded control applications.

The AT89C1051 provides the following standard features: 1 Kbyte of Flash, 64
bytes of RAM, 15 I/O lines, one 16-bit timer/counter, a three vector two-level interrupt
architecture, a precision analog comparator, on-chip oscillator and clock circuitry. In
addition, the AT89C1051 is designed with static logic for operation down to zero
frequency and supports two software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters, serial port and interrupt sys-
tem to continue functioning. The Power Down Mode saves the RAM contents but
freezes the oscillator disabling all other chip functions until the next hardware reset.

Pin Configuration

PDIP/SOIC
Nl
RST (] 1 20 [3 vCC
P3.0 7} 2 19 |2 P17
P3.1 3 18- P16
XTAL2 ] 4 175 P15
XTAL1 ] 5 16 [2 P1.4
(INT0) P3.2 O] 6 1s QP13
(INT1) P3.3 7 14 b P1.2
(To) P3.4 ] 8 13 [3 P1.1 (AIN1)
P35 g 12 [ P1.0 (AINO)
GND ] 10 115 r37

AIMEL

8-Bit
Microcontroller
with 1 Kbyte
Flash

0366C
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Block Diagram

Vgl .
3 RAM ADDR. .

GND REGISTER g P FLASH :
X ‘

= : ¥ A :
‘ y ) :

Ak A 4

: ] STACK 'Z%Ooggghs‘ < :

‘ REGISTER ACC POINTER REGISTER ‘

4 v v

; <—>»| BUFFER »

] TMP2 TMP1 :

: PC :

: ALU INCREMENTER :

: INTERRUPT, :

: AND TIMER BLOCKS ‘

: A o A :

: PROGRAM sl 2

: L. COUNTER '

: TIMING :

: INSTRUCTION ¥ Y < '

RST —i 1  ANDAN [ RECISTER y i/ - ;
Y ¥ A

PORT 1 PORT 3

] P LATCH LATGH :

: COMPARATOR \ y ‘

b f .

] I !

: ! :

: 0sC ’ ! Y :

: i [ PORT 1 DRIVERS l —bl PORT 3 DRIVERS l '

Eiin oo 11 L MR -

P1.0-P1.7 P3.0 - P3.5 P3.7

o
e
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e AT89C 1051
Pin Description Oscillator Characteristics

Vce

Supply voltage.

GND

Ground.

Port 1

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier which can be configured for use

as an on-chip oscillator, as shown in Figure 1. Either a
Port 1 is an 8-bit bidirectional I/O port. Port pins P1.2 to

P1.7 provide intemal pullups. P1.0 and P1.1 require exter-
nal pullups. P1.0 and P1.1 also serve as the positive input

(AINO) and the negative input (AIN1), respectively, of the
on-chip precision analog comparator. The Port 1 output
buffers can sink 20 mA and can drive LED displays di-
rectly. When 1s are written to Port 1 pins, they can be
used as inputs. When pins P1.2 to P1.7 are used as inputs

and are extemally pulled low, they will source current (IIL)
because of the intemal pullups.

Port 3

Port 1 also receives code data during Flash programming
and program verification.

Port 3 pins P3.0 to P3.5, P3.7 are seven bidirectional /O
pins with intemal pullups. P3.6 is hard-wired as an input to
the output of the on-chip comparator and is not accessible
as a general purpose /O pin. The Port 3 output buffers
can sink 20 mA. When 1s are written to Port 3 pins they
are pulled high by the internal pullups and can be used as
inputs. As inputs, Port 3 pins that are externally being
pulled low will source current (liL) because of the pullups.
of the AT89C1051 as listed below:

Port 3 also serves the functions of various special features
Port Pin

P3.2
P3.3
P3.4

| Alternate Functions

INTO (external interrupt 0)
INT1 (extemal interrupt 1)

TO (timer 0 external input)

Port 3 also receives some control signals for Flash pro-
gramming and programming verification.
RST

quartz crystal or ceramic resonator may be used. To drive

Notes: C1, C2 = 30 pF + 10 pF for Crystals

the device from an extemnal clock source, XTAL2 should
be left unconnected while XTAL1 is driven as shown in
Figure 2. There are no requirements on the duty cycle of
the external clock signal, since the input to the intemal
clocking circuitry is through a divide-by-two flip-flop, but
minimum and maximum voltage high and low time specifi-
cations must be observed.

Figure 1. Oscillator Connections
c2

b—I— XTAL2

N\

o\

XTALA

GND

=40 pF # 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

NC XTAL2
Reset input. All I/O pins are reset to 1s as soon as RST
goes high. Holding the RST pin high for two machine cy- EXTERNAL
cles while the oscillator is running resets the device. OSCILLATOR XTALA1
: : SIGNAL
Each machine cycle takes 12 oscillator or clock cycles.
XTAL1 :
Input to the inverting oscillator amplifier and input to the il
internal clock operating circuit.
XTAL2 =
Output from the inverting oscillator amplifier.

ATMEL

3-5
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Special Function Registers

A map of the on-chip memory area called the Special
Function Register (SFR) space is shown in the table be-
low.

Note that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general retum
random data, and write accesses will have an indetermi-
nate effect.

User software should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke
new features. In that case, the reset or inactive values of
the new bits will always be 0.

Table 1. AT8IC1051 SFR Map and Reset Values
‘ !

OF8H OFFH
B ‘
QRO -5 OF7H
OESH OEFH
ACC.
OEOH | g0000000 Y OETH
0D8H ODFH
PSW | - 0\,
ODOH | 0000000 f J| 2 e
0C8H | | | OCFH
0COH | | OCTH
:;7“,, =SS B - s, il 45 A —— . {'——-; - - -4 — —
b D
0B8H | yox00000 \\ 2 MG | A
[ i
! !
OBOH ! 44111111 | o
BURERALLIN \ AR SR 5 \V I
| IE ;
0ABH | oxx00000 | \\ %) | - Sk
OAOH | ' | OATH
ogll LG 9FH
P1
S =lln
. TCON . TMOD e THO
88H | 10000000 | 00000000 . 00000000 | 00000000 8FH
o sP DPL DPH | PCON. | o)
00000111 00000000 | 00000000 | 0XXX0000

3-6 AT89C1051 e e——
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Restrictions on Certain Instructions

The AT89C1051 is an economical and cost-effective
member of Atmel's growing family of microcontrollers. It
contains 1 Kbyte of flash program memory. ltis fully com-
patible with the MCS-51 architecture, and can be pro-
grammed using the MCS-51 instruction set. However,
there are a few considerations one must keep in mind
when utilizing certain instructions to program this device.

All the instructions related to jumping or branching should
be restricted such that the destination address falls within
the physical program memory space of the device, which
is 1K for the AT89C1051. This should be the responsibil-
ity of the software programmer. For example, LIMP 3FEH
would be a valid instruction for the AT89C1051 (with 1K of
memory), whereas LIMP 410H would not.

1. Branching instructions:
LCALL, LUIMP, ACALL, AUMP, SIMP, JMP @A+DPTR

These unconditional branching instructions will execute
correctly as long as the programmer keeps in mind that
the destination branching address must fall within the
physical boundaries of the program memory size (loca-
tions O0OH to 3FFH for the 89C1051). Violating the physi-
cal space limits may cause unknown program behavior.
CJUNE [...]. DINZ [...]. JB, UNB, JC, JNC, JBC, JZ, JNZ
With these conditional branching instructions the same
rule above applies. Again, violating the memory bounda-
ries may cause erratic execution.

For applications involving interrupts the normal interrupt
service routine address locations of the 80C51 family ar-
chitecture have been preserved.

2. MOVX-related instructions, Data Memory:

The AT89C1051 contains 64 bytes of internal data mem-
ory. Thus, in the AT89C1051 the stack depth is limited to
64 bytes, the amount of available RAM. Extermal DATA
memory access is not supported in this device, nor is ex-
ternal PROGRAM memory execution. Therefore, no
MOVX [...] instructions should be included in the program.

A typical 80C51 assembler will still assemble instructions,
even if they are written in violation of the restrictions men-
tioned above. ltis the responsibility of the controller user
to know the physical features and limitations of the device
being used and adjust the instructions used comespond-

ingly.

= éImE[, 3-7



Program Memory Lock Bits

On the chip are two lock bits which can be left unpro-
gramimied (U) or can be programmed (P) to obtain the ad-
ditional features listed in the table below:

Lock Bit Protection Modes!"
Program Lock Bits

LB1 LB2 | Protection Type
1 ] u No program lock features.
9 P U Further programming of the
Flash is disabled.
Same as mode 2, also verify
3 P P e
is disabled.
Note: 1. The Lock Bits can only be erased with the Chip Erase
operation
Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

P1.0.and P1.1 should be set to 0’ if no external pullups are
used, or set to '1" if external pullups are used.

It should be noted that when idle is terminated by a hard-
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hard-
ware inhibits access to internal RAM in this event, but ac-
cess to the port pins is not inhibited. To eliminate the pos-
sibility of an unexpected write to a port pin when Idle is
terminated by reset, the instruction following the one that
invokes Idle should not be one that writes to a port pin or
to external memory.

Power Down Mode

In the power down mode the oscillator is stopped, and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down mode is termi-

nated. The only exit from power down is a hardware reset.

Reset redefines the SFRs but does not change the on-
chip RAM. The reset should not be activated before Vcc
is restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and
stabilize.

P1.0 and P1.1 should be set to ‘0’ if no external pullups are
used, or set to '1" if external pullups are used.

3-8 AT89C1051 e

Programming The Flash

The AT89C1051 is shipped with the 1 Kbyte of on-chip
PEROM code memory array in the erased state (i.c., contents =
FFH) and ready to be programmed. The code memory armay is
programmed one byte at a time. Once the array is pro-
grammed, to re-program any non-blank byte, the entire
memory array needs to be erased electrically.

Internal Address Counter: The AT89C1051 contains
an intemal PEROM address counter which is alway's reset
to 000H on the rising edge of RST and is advanced by
applying a positive going pulse to pin XTAL1.
Programming Algorithm: To program the AT89C1051,
the following sequence is recommended.

1. Power-up sequence:
Apply power between Vcc and GND pins
Set RST and XTAL1 to GND
With all other pins floating, wait for greater than 10
milliseconds

2. Setpin RST to 'H’
Set pin P3.2to 'H’

3. Apply the appropriate combination of 'H' or "L’ logic
levels to pins P3.3, P3.4, P3.5, P3.7 to select one of
the programming operations shown in the PEROM
Programming Modes table.

To Program and Verify the Array:

4. Apply data for Code byte at location 000H to P1.0to
AT

5. Raise RST to 12V to enable programming.

6. Pulse P3.2 once to program a byte in the PEROM ar-
ray or the lock bits. The byte-write cycle is self-timed
and typically takes 1.2 ms.

7. To verify the programmed data, lower RST from 12V
to logic 'H’ level and set pins P3.3 to P3.7 to the ap-
propiate levels. Output data can be read at the port
P1 pins.

8. To program a byte at the next address location, pulse
XTAL1 pin once to advance the internal address
counter. Apply new data to the port P1 pins.

9. Repeat steps 5 through 8, changing data and advanc-
ing the address counter for the entire 1 Kbyte array or
until the end of the object file is recached.

10.Power-off sequence:
set XTAL1to 'L’
set RSTto 'L’
Float all other I/O pins
Tumn Vcc power off




Data Polling: The AT83C1051 features Data Polling to
indicate the end of a write cycle. During a wiite cycle, an
attempted read of the last byte written will result in the
complement of the written data on P1.7. Once the write
cycle has been completed, true data is valid on all outputs,
and the next cycle may begin. Data Polling may begin any
time after a write cycle has been initiated.

Ready/Busy: The Progress of byte programming can

also be monitored by the RDY/BSY output signal. Pin P3.1

is pulled low after P3.2 goes High during programming to

indicate BUSY. P3.1 is pulled High again when program-

ming is done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been

programmed code data can be read back via the data

lines for verification:

1. Reset the internal address counter to 000H by bringing
RST from 'L’ to 'H'.

2. Apply the appropriate control signals for Read Code
data and read the output data at the port P1 pins.

3. Pulse pin XTAL1 once to advance the intemal address
counter.

4. Read the next code data byte at the port P1 pins.
5. Repeat steps 3 and 4 until the entire array is read.

The lock bits cannot be verified directly. Verification of the
lock bits is achieved by observing that their features are
enabled.

Flash Programming Modcs

AT89C1051

Chip Erase: The entire PEROM array (1 Kbyte) and the
two Lock Bits are erased electrically by using the proper
combination of control signals and by holding P3.2 low for
10 ms. The code array is written with all “1"s in the Chip
Erase operation and must be executed before any non-
blank memory byte can be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 000H, 001H, and 002H, except that P3.5 and
P3.7 must be pulled to a logic low. The values retumed are
as follows.

(000H) = 1EH indicates manufactured by Atmel
(001H) = 11H indicates 89C1051

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate com-
bination of control signals. The write operation cycle is
self-timed and once initiated, will automatically time itself
to comptetion.

All major programming vendors offer worldwide support
for the Atmel microcontroller series. Please contact your
local programming vendor for the appropriate software re-
vision.

P3.2/
Mode RST PROG P3.3 P3.4 P3.5 P3.7
Write Code Data‘'?) 12V =il L H H
"ReadCodeData” | . H H
Write Lock Bit - 1 | 12v £ H H H
IL Bit - 2 12V = il H H L L
| Chip Erase oy o5 H L i L
Read Signature Byte D V AH S H = L t
Notes: 1. The internal PEROM address counter is reset to 000H 2. Chip Erase requires a 10 ms PROG pulse.

on the rising edge of RST and is advanced by a posi-
tive pulse at XTAL1 pin.

— 4

3. P3.1is pulled Low during programming to indicate RDY/BSY.

AlMEL 3
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Figure 3. Programming the Flash Memory Figure 4. Verifying the Flash Memory 5V
5V g
AT89C1051 ] ATESC1051
ey VCC
ROYBSY <+— P3.1 Vee
PGM
PROG —» P3.2 P1 le— FOM Vih —» P32 FLI> bama
— »! P33 ——»{ P33
—» P34 SEE FLASH ——»{ P34
SEE FLASH PROGRAMMING
PROGRAMMING — P3.5 MODES TABLE —»{ P35
MODES TABLE
—— P37 —» P3.7
_ﬁ:‘rﬁgi —» XTAL 1 RST fe¢——— V. /Vpp ‘_,_|—:_+ XTAL 1 RST |le——— V,
TO INCREMENT — GND GN
ADDRESS COUNTER | X
Flash Programming and Verification Characteristics
Ta=21°Cto 27°C, Vcc = 5.0+ 10%
Symbol Parameter Min Max Units
Vep Programming Enable Voltage 118 12.5 T
' lpp Programming Enable Current 250 LA
tovaL Data Setup to PROG Low 1.0 s
tGHDX Data Hold After PROG 1.0 us
tEHSH P3.4 (ENABLE) High to Vpp 1.0 us
tsHGL Vpp Setup to PROG Low 10 us
tGHSL Vpp Hold After PROG 10 PR us
toLeH PROG Width 1 110 S ps
teLQv ENABLE Low to Data Valid 1.0 us
tenaz Data Float After ENABLE 0 0 us
tGHBL PROG High to BUSY Low 50 ns
twe Byte Write Cycle Time 2.0 ms
tBHIH RDY/BSY to Increment Clock Delay 1.0 us
tiHIL Increment Clock High 200 ns ]

Note: 1. Only used in 12-volt programming mode.

3-10 AT89C1051 s
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Flash Programming and Verification Waveforms

PORT 1 & DATA IN p DATA OUT
<+ tovaL  torox [
P3.2
(PROG) y
—teLaH—] fanst
RST B LOGIC 1
s R e FRRGGE TS o7 ISR T A
t t
P34 b teLav BT 7 evaz
ENABLE
( ) tareL T
s ot [
(RDY/BSY) BUSY READY
twe > Ui
XTAL1 : Y ' ﬁi
(INCREMENT h |
ADDRESS)

Absolute Maximum Ratings*

: “NOTICE: Stresses beyond those listed under “Absolute Maxi-
Operating Temperature............cc..... -55°Cto +125°C mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions beyond those indi-
Voltage on Any Pin cated in the operational sections of this specification is not

. implied. Exposure to absolute maximum rating conditions
with Respect to Ground ......cc.......... e +7.0 ) iox
pect fo Groung LBV \¢ for extended periods may affect device reliability.

Storage Temperature...............c...... -65°C to +150°C

Maximum Operating Voltage ............ccceeesevece... 6.6 V
DC Output Current........... 8% .7 8" ....... 25.0 mA

T ‘ mEl P
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D.C. Characteristics
Ta =-40°C to 85°C, Vcc = 2.7 V to 6.0 V (unless otherwise noted)

Symbol Parameter Condition Min Max Units
ViL Input Low Voltage 0.5 0.2 Vcc-0.1 \
VIH Input High Voltage (Except XTAL1, RST) 0.2 Vcc+0.9 Vcct+0.5 Vv
ViH1 Input High Voltage (XTAL1, RST) 0.7 Vcc Vcct0.5 Vv
Output Low Voltagem loL=20mA, Vcc=5V
Vou | (Ports 1, 3) loL= 10 mA. Voe =27V 0.50 v
= A loH =-80 pA, Vec =5V = 10% 24 \
utput High Voltage 25
VoH (Ports 1' 3) loH =-30 LIA i 0.75Vcce Vv
loH=-12 pA 0.9 Vcc v
Logical O Input Current = 5
i (Ports 1, 2, 3) ViN=045V 50 pA
Logical 1 to 0 Transition >
T Current (Ports 1, 2, 3) V= Z¥ -750 pA
: Input Leakage Current
Iui (Port P1.0, P1.1) SN o i
Comparator Input Offset -
Vos Voltage Vec =5V 20 mV
Comparator Input
Ve Common Mode Voltage d : Vee .
RRST | Reset Pulldown Resistor : Paes : 50 «300. - - KQ |
Cio Pin Capacitance Test Freq. = 1 MHz, Ta = 25°C 10 pF
Active Mode, 12 MHz, Vcc =6 VI3 V = 18/8:8 mA |
Power Supply Current — |qle Mode, 12 MHz, Ve = 6 VI3V i -
Icc . P10&P1.1=0VorVcc
Vec =6V P1.0& P1.1 =0V or V 100
Power Down Mode® = 2 e A
- . Vec=3VP1.0&P1.1=0VorVee ) o
Notes: 1. Under steady state (non-transient) conditions, lot If I0L exceeds the test condition, VOL may exceed the
must be externally limited as follows: related specification. Pins are not guaranteed to sink
Maximum lo per port pin:20 mA current greater than the listed test conditions.

Maximum total IOL for all output pins:80 mA 2. Minimum Vcc for Power Down is 2 V.

3-12 AT89C 1051 merwerrrrmme R T IR
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External Clock Drive Waveforms

0.45V

t‘CLCH

tCHCX
. tCHCL

External Clock Drive

tolel i

' Symbol Parameter Vcc= 27Vto6.0V Vcc= 40Vto6.0V Units

i l Min Max Min Max

| 1ftcicL | Oscillator Frequency 0 A2 8 » 24 MHz

' tcleL | Clock Period ELUkld] B \\C_lats ns
lorcx | HighTime - - 30¢ WATAYAW, gt ns |
| tcex | Low Time 30 15 ns

| teech | RiseTimR| =2 «TNVY, RO 2 20 ns

i teHe . Fall Time 20 20 ns

AC Testing Input/Output Waveforms"’

Ve - 0.5V—— - e
e ‘ —02 Vg + 0.9V —=
TEST POINTS
02 N -0 L
0.45V ——— sl aC G Non. s Bt T
Note: 1. AC Inputs during testing are driven at Vcc - 0.5V fora

logic 1 and 0.45 V for a logic 0. Timing measure-
ments are made at Vi4 min. for a logic 1and ViL
max. for a logic 0.

Float Waveforms "

Note:

— ANMEL

Timing Reference

Points

RAY
V0L+ 0

1. For timing purposes, a port pin is no longer floating
when a 100 mV change from load voltage occurs.
A port pin begins to float when a 100 mV change
from the loaded Von/VoL level occurs.

3-13



P T Pericom Technology Inc.

Data Sheet

PTS8A977P/978P
5-Function Remote Controller

O A

Features

« PT8A977P works as encoder and PT8A978P
works as decoder

« Five pins for five control functions

+ Operating power-supply voltage: 2.5 to 5.0V

+ Auto-power-off if no press on any button in 8s or
continuously press on any button over 4 minues

- Press on any button as wake up (977P)

+ Manual-power-off with OFF button

« One output pin used for external power control (977P)

« On-chip oscillator with an external resistor

+ On-chip reversing amplifiers (978P)

« Low operating current

+ Few external components needed

« Package: 14-pin DIP (977P) and 16-pin DIP (978P)

General Description

The PTA977P and PT8A978P provide a complete
control functions to the remote-controlled toy. The
PT8A977P has five input pins corresponding with the
five function buttons i.e, forward, backward,

rightward, leftward and turbo. The encoding circuit

Block Diagram
Block Diagram of 977P

in the PT8A977P sends digital codes to the two output
pins SO and SC. The digital codes correspond to the
definite function buttons or their combinations. The
SO and SC outputs are used in wireless and infra-red
applications respectively.

The PT8A978P has five output pins corresponding
with the five actions. The received signals are
amplified by the three-stage amplifier, and then the
appropriate amplified signals are sampled, fault-
tolerantly checked and decoded to control the actions
of the remote-controlled toy.

There is an internal oscillator in the PT8A977P and
978P respectively. By adding an external resistor
conveniently, the oscillator will be constructed. The
oscillator frequency can be adjusted by the external
resistor. The relative error between the frequencies
of the two on-chip oscillators in the PT8A977P and
PT8A978P must be less than +25%.

The auto-power-off function is achieved by an internal
counter. The PC output is used to control on/off state
of the external power supply. Pressing OFF button
can also shut down the power supply. Press on any

function button will wake up the chip promptly.

;ﬁ-‘
OSCI——=mdet ol Ll Timng _ | 4 Minutes
o " | Generator " | Counter PC
0OSCO <<«——
Right ——» l
Left —> >
-_Le_ﬂ Input »| Encoding _ | Output SO
Turbo — (Circuit Circuit Circuit sC
Forward —»
Backward —»

PT0069(29/03/01)

Ver:0



[ T Pericom Technology Inc.
O

Block Diagram of 978P

Data Sheet

PT8A977P/978P
5-Function Remote Controller

OSCI ——> .
e i
Oscillator |—»-{ 718 Latch > o
Generator L > [eft
9500 = Output
. © " > Turbo
Circuit
\ — Forward
' L » Backward
Signal Sample & : L
Sl Decoding
E Fault-Tolerant ™ Circuit
Check
3
Vil vol
Control [+« LD
Logic |«——RD
VI2 vO2 RD
Pin Configuration
PT8A977P PT8A978P
14-Pin DIP 16-Pin DIP
—_— N
Rght § | -~ 14 LeR vo2 1 16 0 VI2
Test 0 2 13 i OFF GND { 2 15 0 VOI
GND (4 3 12 p OSCI St g3 14 p VII
Backward 4 11 0 0SCO OsCI g 4 B0V,
Forward 0 5 10 1 PC 0SCO g 5 12 0 Turbo
Turbo 0 6 9 fl=Vin Right {4 6 11 0 Forward
SE WY 7 g8 f SO Left O 7 10 P Backward
RD (O 8 90 LD

Top View

PT0069(29/03/01)

o

Ver:0



P T Pericom Technology Inc.

Data Sheet

PTS8A977P/978P
5-Function Remote Controller

T nn—wn——S—",

Pin Description

Pin Description of 977P
Pin No. Pin Name Description

1 Right The rightward function will be sclected, if this pin is connected to GND
2 Test This pin is used for testing mode
3 GND Negative power supply
4 Backward The backward function will be sclected, if this pin is connected to GND
5 Forward The forward function will be selected, if this pin is connected to GND
6 Turbo The turbo function will be selected, if this pin is connected to GND
7 SC Output pin of the encoding signal with carrier frequency
8 SO Output pin of the encoding signal without carrier frequency
9 Ve Positive power supply
10 PC Power control output pin
11 0SCO Oscillator output pin
12 0OSClI Oscillator input pin
13 OFF This pin is used to shut down the external power supply
14 Left The leftward function will be selected, if this pin is connected to GND

Pin Description of 978P

Pin No. Pin Name Description
l V02 Output pin for the amplifier 2
2 GND Negative power supply
3 N Input pin of the encoding signal
4 OSCI Oscillator input pin
S OSCO Oscillator output pin
6 Right Rightward output pin
7 Left Leftward output pin
8 RD Rightward function disable, if this pin is connected to GND
9 LD Leftward function disable, if this pin is connected to GND
10 Backward Backward output pin
11 Forward Forward output pin
12 Turbo Turbo output pin
13 e Positive power supply
14 VI| Input pin for the amplifier 1
15 VO1 Output pin for the amplifier 1
16 VI2 Input pin for the amplifier 2
PT0069(29/03/01) Ver:0



Data Sheet

PT PT8A977P/978P
Pericom Technology Inc. 5-Function Remote Controller
A A
Code Format
(W1 is used for function codes, W2 for start codes)

T S S e S i

W1 W1: 1kHz 50% Duty Cycle Typical
L w2 J W2: 500Hz 75% Duty Cycle Typical
I !

Word Format

2l |7 ARG T ey mNEEENS - - WL

Start Code: 4W2 R Function Code: n X W1
> >

A

I Word

A
Y

Encoding and Decoding Timing
W2, W2, W2, W2, (m)xW 1, W2, W2, W2, W2, (MxW1, W2, W2, W2, W2, (n)x W1, W2, W2, W2, W2, (n)xW1,

Press Any Button I

on PT8A977P r
Encoding Output
from PTSA977P { { e ‘i |1 |2

1
1st word 2nd word last word |
|
l
1
|
T
|

w
]
|
|
|
|
|
H
W

Function Codes

[
L B

<€

Decoding Output

|
1
|
1
1
from PTSA978P |

——-——h‘:f >

9ms 9ms

PT0069(29/03/01) 4 Ver:0



P T Pericom Technology Inc.

Encoding Input and Decoding Result

Data Sheet

PT8A977P/978P
5-Function Remote Controller
O AR AR

Number of Function Codes (n) W1 Decoding Results
4 End Code
10 Forward (Pulse)
16 Forward (High level)
22 Turbo
28 Forward (High level) & Left
34 Forward (High level) & Right
40 Backward
46 Backward & Right
52 Backward & Left
58 Left
64 Right

PC Output Timing of 977P

]
ore __J Il U

PC
=L

8s
Note: Pins 1, 4, 5, 6 and 14 are High.

Vce

Press Function buttons

Uyt

PC

8s

8s

4 Minutes

PT0069(29/03/01)

Ver:0



Data Sheet

PT PT8A977P/978P
Pericom Technology Inc. 5-Function Remote Controller
e T T T
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested)
Note:
Storagc Tempcmtum ........................................................ Stresses gmater lhan thosc ]is‘cd undcr MAXIMUM

Ambicnt Temperature with Power Applied RATINGS may cause permanent damage to the
Supply Voltage to Ground Potential (Inputs & V. Only) ....-0.5t0 +6.0V | device. This is a stress rating only and functional
Supply Voltage to Ground Potential (Outputs & D/O Only) -0.5to+6.0V | operation of the device at these or any other condi-

DEputVoltage . fs =t o ol g lotie s ol ai s S -0.5t0 +6.0V | tions above those indicated in the operational sec-
DCIOUtput Current s v i nnteitn sl an o 20mA | tions of this specification is not implied. Exposure
Power'Dissipation .- Lo coae o anl e B e S 500mW | to absolute maximum rating conditions for ex-

tended periods may affect reliability.

DC Electrical Charateristics

DC Electrical Charateristics of 977P

Parameters Description Test Condition Min. Type Max. Units
Vce Operating Voltage . 25 4.0 5.0 \Y
Icc Supply Current Output unloaded 100 uA
IstB Stand-by Current OFF State 5 uA
Vi Input Low Voltage Guaranteed Logic LOW level 0.5 \"
Vi Input High Voltage Guaranteed Logic HIGH level 3.5 \%
I Input Low Current | Pin 1,4,5,6,12, 13,14 | V=0V, ON state 30 uA
il Input High Current | Pin 1,4.5,6,12,13,14| V_ =4V, ON state 10 uA
ToL Output Low Current Vour=0.5V 150 uA

; Pin 7.8, 10 Vour=3.5V 1.0 mA
lon Output High Current —
Pin 11 Vour=3.5V 200 800 uA

Note: Over the Operating Rating, 0°C < T, <70°C, V_ =4V

DC Electrical Charateristics of 978P

Parameters Description Test Condition Min. Type Max. Units
Vce Operating Voltage 23 4.0 5.0 v
lcc Supply Current Output unloaded 1 mA
Ist Stand-by Current OFF State o uA
Vi Input Low Voltage Guaranteed Logic LOW level 0.5 v
Vin Input High Voltage Guaranteed Logic HIGH level 3.5 v
I Input Low Current | Pin3,4,8,9,14,16 V, =0V, ON state 60 uA
Tt Input High Current | Pin 3.4.8,9.14, 16 V,, =4V, ON state 10 uA

Pin 1,515 Vour=0.5V 200 850 uA
low Output Low Currentf—
Pin 6,7.10, 11,12 Vour=0.5V 2 mA
: Pinl.5.15 Vour=3.5V 200 850 uA
o | e Hish el e Vour=35 V 500 uA

Note: Over the Operating Rating, 0°C < T, < 70°C, V =4V

PT0069(29/03/01) 6 Ver:0



P T Pericom Technology Inc.

AC Electrical Characteristics

AC Electrical Characteristics of 977P

Data Sheet

PT8A977P/978P
5-Function Remote Controller
T e e e T T O T A RO

Parameters Description Test Condition Min. Type Max. Units
fosc Oscillator Frequency * Ta=25°C, R =200 kQ 102 128 154 kHz
tFUN Cycle Time of Function Code fosc = 102 to 154 kHz 0.8 1 1.2 ms
tsTA Cycle Time of Start Code fosc = 102 to 154 kHz 1.6 2 24 ms
fese Carrier Frequency of SC Pin fosc = 102 to 154 kHz 51 64 77 kHz

: Pins 1, 4, 5, 6 and 14 arec High. 6.4 8 9.6 s
toFF Time of Auto-Power-Off ** -
Pins 1,4, 5, 6 and 14 are Low. 32 4 4.8 min.

Note: Over the Operating Rating, 0°C< T,< 70°C, V =4V
* The relative error between the frequencies of the two on-chip oscillators in the PT8A977P and PT8A978P must be less

than £25%.

** When adjust the external oscillator resistor, the auto-power-off time will vary relevantly.

AC Electrical Characteristics of 978P

Parameters Description Test Condition Min. Type Max. Units
fosc Oscillator Frequency * Ta=25°C, R =200 kQ 102 128 154 kHz
Vst SI Pin Ver Receive Sensitivity Guaranteed Effective Decoding 300 mV
tFUN Cycle Time of Function Code fosc= 128 kHz 0.75 1 125 ms
tsTA Cycle Time of Start Code fosc= 128 kHz 1.5 2 2.5 ms

Note: Over the Operating Rating, 0°C< T, <70°C, V =4V
* The relative error between the frequencics of the two on-chip oscillators in the PT8A977P and PT8A978P must be less

than £25%.

PT0069(29/03/01)

Ver:0



Data Sheet

PT PT8A977P/978P
Pericom Technology Inc. 5-Function Remote Controller
e

Application Circuits

Typical Application of 977P For Transmit Circuit With 9V Battery

={2
Z
ws
- <
>
4~
z
5=
;’]
—_— 3 9
T3
o~ = ‘__{ 5|0 sc L
g = * |
7 Ve Turbo o g ©, |l
Ng =
== 1L —
M——“t- 3] Ao, Fowadf——o ©
(> 2]
(\ B
— " N—7—08C0 & Backwardd[——© ©
o <
== =
O — @D ¢
= 3 o
=i — =
Z 5———0 Oo—— OFF Test —7—
= & z
+——o o——ilefll Right—/——o o
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Data Sheet
PT8A977P/978P

l‘ T Pericom Technology Inc. 5-Function Remote Controller
0 R O 0

Typical Application of 978P For Receive Circuit With Five Functions

A

7\

VIO
9013

C19

lu
B

CI8
100u
:Jﬁ__T

V5
8550

8550

R20
100

VDI
42V

LD RD

IK
R22
1K

Backward Left

Forward Right

Turbo 0OSCo

4
\"% OSCI

(el

S1

GND

V02

PT0069(29/03/01) 9 Ver:0
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SGS-1rHUMSON
MICROELECURONICS

L293D

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

s 600mA. OUTPUT CURRENT CAPABILITY PER
CHANNEL

a 1.2A PEAK OUTPUT CURRENT (NON
REPETITIVE) PER CHANNEL

= ENABLE FACILITY
a OVERTEMPERATURE PROTECTION

= LOGICAL "0" INPUT VOLTAGE UP TO 1.5v
(HIGH NOISE IMMUNITY

s INTERNAL CLAMPS DIODES

DESCRIPTION

The L293D is a monolithic integrated high voltage,
high current four channel vriver designed to accept
standard DTL or TTL logic levels and drive induc-
tive loads (such as relays solenoides, DC and
stepping motors) and switching power transistors.
To simplify use as two bridgesis pair of channels
is equiped with an enable input. Aseparate supply
innput is provited formthe logic, allowing operation
at a low voltage and interal clamp diodes are
included.

BLOCK DIAGRAM

PRELIMINARY DATA

Powerdip
12+2+2

ORDERING NUMBER : L293D

This device is suitable for use in switching applica-
tions at frequencies up to 5 KHz.
The 1L293D is assembled in a 16 fead plastic
packege which has 4 center pins connected to-
gether and used for heatsinking.

Vs

IN1 O—

O IN3

—O ENABLE 2

ENABLE ¥ O—
IN 2 O— Feos
4,5,1213 6 14 L2930
L Cb (j $.8573
ouT2 OUT4

October 1991
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L293D

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voitage 36 \"
Vss Logic Supply voitage 36 \'%
Vi Input voltage 7 \"
Ven Enable voltage \"

lo Peak output current (100us non repetitive) 1.2 A
Ptot Total power dissipation at Tgroundpins = 80°C 5 w
Tstg, Tj Storage and junction temperature -40 to 150 °C
CONNECTION DIAGRAM
A\
enaser 1 6] vss
INPUTH E 2 15 ] INPUT &
outeuty - I3 wf] oureure
GNT {l« uf] eno
GND [5 2 ] GNO
outeurz | ul] outeurs
INeuTZ [7 10 ] MPUT 3
¥s [is sf] enasLe?2
$.657¢
THERMAL DATA
Symbol Parameter Value Unit
Rth-j-case | Thermal resistance junction-case max 14 °C/W
Rth j-case | Thermal resistance junction-ambient max 80 °C/wW
2/8 SGS-THOMSON
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L293D

ELECTRICAL CHARACTERISTICS (For each channel, Vs = 24V, Vss = 5V, Tamb = 25 °C, unless

otherwise specified)

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vs Supply voltage Vss 36 \'
Vss Logic supply voltage (pin 16) 4.5 36 \%

I Total quiescent supply Vi=L  16=0 Ven=H 6
current (plﬂ 8) \/i =H lo =0 Ven = 16 24 mA
Ven = 4
Total quiescent logic suppiy it = =
Iss current (pin 16) Vi=L  10=0 Ven=H 44 60
mA
Vi=H  1,=0 Ven=H 16 22
Ven =L 16 24
Input low voltage g
Vi (pin 2, 7, 10, 15) 0.3 15 Vv
Input high voltage
ViH (pin 2, 7, 10, 15) Vss <7V 7.3 Vss Vv
Vss >7V 2.3 7
Low voltage input current A, 5
liL (pin 2, 7. 10, 15) ViL= 1.5V 10 HA
High voltage input current
I+ (pin 2. 7, 10, 15) 2.3< Vi< Vss -0.6V 30 100 uA
Vent Enable low voltage (pin 1, 9) -0.3 16 \%
VenH Enable high voltage (pin 1, 9) Vss< 7V =3 Vss v
Vss 7V 28 7
Low voltage enable current 2 . =
lent (pin 1, 9) Venl = 1.5V 30 100 pA
R High voltage enable current 2.3V < Vorti < Ves -0.6V +10 pA
(pin1,9)
Source output saturation i
Veesat | “oitage (pin 3, 6, 11, 14) fo5 084 18 ye M
Sink output saturation voltage
VcEsat (pins 3, 6, 11, 14) lo +0.6A 1:2 1.8
Vg Clamp diode forward voltage o = 600 mA 143 \Y
tr Rise time (%) 0.1t0 0.9 Vo 250 ns
te Fall time (%) 0910 0.1 Vo 250 ns
ton Turn-on delay (*) 0.5Vito 0.5V, 750 ns
tofr Turn-off delay (*) 0.5Vito 0.5V, 200 ns
(%) See fig.1
SON 3/6
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L293D

TRUTH TABLE (One channel)

INPUT ENABLE (*) OUTPUT
H H H
L H L
H i 2
L L z

Z = High output impedance

(*) Relative to the considered channel

Figure 1. Switching Times

" 0.5v; 7 S

——————— Py Sy 0.9V,
el S5 S =, 045 X
Vo /T_ = SR L T S 0.1 VR
te te
T
ton Yoty
S-4171
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