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ABSTRACT

In the present , many robot are apply to use in industry , science research Explorer
work or do dangerous task instead of human . This thesis purports to study ,Design and device
robot which can be controlled wireless computer and use programeVisual basic . It help solve
the problem results from controlling robot. Controlling 1tsmoving and performing takes can be
conducted via ccd camera . The routine of robot is controlled by computer program visual basic.
Then the movement will send information through serial port RS-232 to microprocessor at the

robotic car.
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LRITIRA ARTITA K ASK LOW LOST Ayond Modgules 1or Kadio and ielemetry applications |

TRANSMITTER Ultra Small RT434A

- Modulation ASK
- Operating Voltage : 2 - 12V

10,3mm

13,3mm

i
&

Pin1:
Pin2:
Pin 3 :
Pin 4 -

12

T

GND

Data In

Vco

Antenna ( RF QOutput )

4

2.54mm

— )

Symbol Parameter Conditions Min TYp Max Unit
Vee Operating Supply Voltage 2.0 - 12.0 V
Icc Peak Current 1,64 (2V) - 19,4 {12V} mA
Vh Input High Voltage Idata=100pA High Vee - 0.5 Vee Vec + 0,5 v
Vi Input Low Voltage Idata=0pA Low - - 0,3 V
Fo Absgclute frequency 433,22 433,92 434,62 MHz
Relative to 433,92MHz + 150 + 200 KHz
Po RF output Power- 50Chm Vce = 9-12V - 14 dBm
Vee = 5-6V - 16 dBm
Dr Data Rate 512 4.800 200.000 Bps / Baud
Notes: Case temperature = 25°C £2°C, test load impedance = 50 Ohm
RECEIVER SAW Based RR434A
- Modulation ASK
- Supply Voltage : 3,3 - 6 Vdc
- Qutput : Digital & Linear
\ 434mm ;
| Pin 1 : GND
e Pin 2 : Digital Data Output
E Pin 3 : Linear Output
= Pin 4 : Vcc
8 2 8 Pin5: Vee
Pin 6 : GND
Pin7: GND
24,1mm | | l Pin 8 : Antenna (30-35cm)
Symbol Parameter Conditions Min Typ Max Unit
Ve Operating Supply Voltage 3,3 5 6 Vv
Icc Operating Current - 4,5 mA
Vdate | Data out Idata=200pAH/10pAL | O3L Vee-0,5H V
Fc Operating Radio Frequency 433,92 MHz
Pref Sensitivity -110 dBm
Channel width 500 KHz
ton Receiver turn on time 5 ms
Top Qperating Temperature - 20 80 °C
Dr Baseboard Data Rate 4800 KHz

Notes: Case temperature = -20 - 80°C, test load impedance = 50 Ohm
© rompel electronic Berlin http://www.tec-shop.de




INTEGRATED
CIMCANTS

= UNITRODE

L298

Dual Full-Bridge Power Driver

FEATURES
» Operating Supply Voltage up to 46V

® Total Saturation Voltage
3.4V max at 1A

& Overtemperature Protected

« Operates in Switched and UR
Repgulation Modes

® 25W Power-Tab Package for Low
Instafled Cost .

» |ndividual Logic Inputs for Each Driver

® Channel-Enable Logic nputs for Driver
Pairs

ABSOLUTE MAXIMUM RATINGS

Power Supply, Ve, ... ooveviiiviiee i

Logic Supply Voltage, Ves .- ... .
Input and Inhibit Yoltage, Vi, Vinrwo
Peak Qutput Current (each channel), |

Non-Repetitive (t = 100p8)...........00s
Repetitive (80% on - 209% off; ton = 10ms)

DC Operation .. _............
Sensing Voltage, Yeena. ... . eeremaren

Total Power Qissipation (Tcase = 75°C), Pror
Storage and Junction Temperature, Tag, Tj

THERMAL DATA

Thermal Resistance Junction-Case, Rin j-caze
Thermal Resistance Junction-Ambient, Rin j-amb - . . .35°C/W max.

BLOCK DIAGRAM

DESCRIPTION

The L298 is a power integrated circuit usable for driving resistive and inductive |oads.
This device contains four push-pull drivers with separate logic inputs, Two enable inputs
are provided for power down and chopping. Each driver is capable of driving loads up to
2A continuously.

Logic inputs to the L298 have high input thresholds (1.85V} and hysteresis to provide
trouble-free operation in noisy environments normally associated with motors and
inductors. The L298 input currents and thresholds allow the device to be driven by TTL
and CMOS systems without buffering or level shifting,

The emitters of the low-side power drivers are separately available for current sensing,
Feedback from the emitters can be used to control load current in a switching mode, or
can be used to detect Joad faults.

Separate logic and load supply lines are provided to reduce fotal IC power consumption.
Power consumption is reduced further when the enable inpuls are low. This makes the
L298 ideal for systems that require low standby current, such as portable or battery-
operated equipment.

CONNECTION DIAGRAM

.................. AA CURRENT SENSING B
2.5A AQuUTPUT 4
.............. . QUTPUT 3
............. - gmn g 8
T W23 iptfé%guwu VOLTAGE Y,
.......... ve... . 25W . ERAND bl
..... -40°C to +150*C @ INPUT 2
ENABLE A
INPUT 1
SUPPLY VOLTAGE Vo
OUTPUT 2
OUTPUT L
CLIRRENT SENSING &
........ 3°C/'W max. L TAB CONNECTEQ TOPIN 8

Van

ourt2 Vs ouT3 QUT4

—4 {lzllnﬂ
10]1n3

ii{EnB

SENSC A GND SENSE D




ELECTRICAL CHARACTERISTICS (for each channel, Va = 42V, Vi = 5V, T} = 2570) TA=Ty

PARAMETERS TEST CONDITIONS MIN. P, MAX, UNITS
Supply Yoltage (Pin 4), Vs Operating Conditon V25 46 v
Logic Supply Yoltage (Pin 9), Vas 45 7 Y
Vi =H  Wi=L 3 7
Quiescent Supply Current (Fin 4), s =0 VizH 15 20 mA
(Per Channne!) Vian. = L 1
Vann. = H Vi=L 5 10
Quiescent Current from Vas (Pin 9), Tes k=0 Vi=H 15 3 mA
{Per Channnel} Yien, = L 1 15
Input Low Voltage (Pins 5, 7, 10, 12), ¥, -03 L5 v
Input High Voltage (Pins 5, 7, 10, 12). Vi n 23 Vs
Low Voltage Input Current (Pins 5, 7, 10, 12), li L Vi=L -10 oA
High Voltage Input Cusrent (Pins 5, 7, 10, §2), li n Vi=H 30 100
Inhibit Low Voitage (Pins 6, 11), Vion. 0 -0.3 1.5 v
Inhibit High Yoltage (Pins 6, 11}, Vion, H 2.3 7
Low Voltage Inhibit Gurrent (Pins 6, 11), finn. L Vinh. = L -10 uh
High Voltage Inhibit Current (Pins 6, 11}, linn. m Viem, = H < Vg ~0.6Y 30 100
Source Saturation Volage, Vce sauH) e 1A 12 18 v
e = 24 18 2.8
Sink Saturation Voltage, Voe sato h =14 12 18 v
I = 2A 1.7 2.6
Total Drop, Voe sat h=1A 34 v
lu=2A 52
Sensing Voltage (Pins 1, 15), Vaens 1" 2 v
Source Current Turn-Off Delay, T+(¥i) 05Vit009 ]era 1.7 us
Source Current Fall Time, Ta (V) 08I te0.1 1 0.2 o5
Source Current Turn-On Delay, TafVi} 05 Vito 0.1 l..m 25 s
Source Current Rise Time, T4(Vy) 011, 1009 1,2 0.35 P
Sink Current Turn-Off Delay, Ta(V) 05V t0 09 1L° 0.7 S
Sink Current Fall Time, Ta(¥) 0.9 1 t00.1 1™ 0.2 s
Sink Current Turn-On Delay, T+ (Vi) 05Vi10 01 K™ 15 s
Sink Current Rise Time, Ta(¥i} 011 1009 1 0.2 s
Commutation Frequency, fc L= 2A 25 404 KHz

1) Sensing voltage can be -1V for 1 < 50.S; in steady state Vegna min 2 -0.5.

2) Sea figure la,
3) See figure 2a.
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SWITCHING CHARACTERISTICS
Figure 1, Switching times test circuits.
W =5V Va4

INPUT

ENABLE

NOTE: For INPUT chopper, set EN = H.

Figure 2. Switching Times Test Circuits.

L298

Figure 1a. Source Current Defay Times vs. Input or Enable Chopper.

LN Y

Imax (24)
ol S VU s

bl it B 7 '

Vit |
L. 3t Y f .

Figure 2a. Sink Current Delay Times vs. input or Enable Chopper.

VeSS v =aav 4
)
Imax (2A)
oM —— N — —— e r
INPUT /
1% - TN T T 7 t,
ENABLE 15 |1 L
Vi)
- Sl T T T t
NOTE: For INPUT chooper, set EN = H,
APPLICATIONS
Figure 3. Bi-Directional DC Motor Control.
Wy
INPUTS FUNCTION
o ﬁ o C=H;D=L Turn right
a2 ” 1 Vieh.=H | C=L;D=H Turn left
t C=D Fast motor stap
0 T s s i o Fot ot
c D
T T L=Low
10 13 14 12 H = High
X = Don't Care
2 5o,
4
1/2 1208
51

15 _E

TO CONTROL —

CIRCAHT : - _I—:J

DI TO D4: UES1101 OR EQUIYALENT
= OR UC3E10 DIODE ARRAY
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Frgure 4. Bipular Step Motor Driver.
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STANDARD PACKAGES

V Pachage VH Pachage

Unitrode Integrated Circuits Corporation
7 Cantinental Bouleverd. » P.0. Box 399 » Merrimack, New Hermpshire » 03054-0399
Telephone 603-424-2410 ¢ FAX B03-424-3460



eatures

Compatible with MCS.51™ Products

4K Bytes of In-System Reprocgrammable Flash Memory
~ Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

128 x 8-bit Internal RAM

32 Programmabte I/O Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low-power Idle and Power-down Modes

lescription

1e AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
tes of Ftash programmable and erasable read only memory (PEROM). The device
manufactured using Atmel's high-density nonvolatile memory technology and is
)mpatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
ash allows the program memory to be reprogrammed in-system or by a conven-
nal nonvolatile memory programmer. By combining a versatite 8-bit CPU with Flash
1 a monolithic chip, the Atmel AT89C51 is a powerfui microcomputer which provides
highly-flexible and cost-effective solution toc many embedded control applications.
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s A T89C 51

1e AT89C51 provides the following standard features: 4K
ftes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-hit
ner/counters, a five vector two-level interrupt architecture,
full duplex serial port, on-chip oscillator and clock cir-
litry. In addition, the AT89C51 is designed with static logic
r operation down to zero frequency and supports two
»tware selectable power saving modes. The ldle Mode
ops the CPU while aliowing the RAM, timer/counters,
arial port and interrupt system to continue functioning. The
swer-down Mode saves the RAM contents but freezes
e oscillator disabling all other chip functions until the next
rdware reset.

'in Description

cC
Jpply voltage.

ND
round.

nt o

at 0 is an 8-bit open-drain bi-directional /O port. As an
itput port, each pin can sink eight TTL inputs. When 1s
e written to port 0 pins, the pins can be used as high-
‘pedance inputs.

it O may also be configured to be the multiplexed low-
der address/data bus during accesses to external pro-
am and data memory. In this mode PO has internal
llups.

rt O also receives the code bytes during Flash program-
ing, and outputs the code bytes during program
rification. External pullups are required during program
rification.

rt1

rt 1 is an 8-bit bi-directional /O port with internai pullups.
e Port 1 output buffers can sink/source four TTL inputs.
1en 1s are written to Port 1 pins they are pulled high by
2 internal pullups and can be used as inputs. As inputs,
r 1 pins that are externally being pulled low will source
ment (I, ) because of the internal pullups.

rt 1 also receives the low-order address bytes during
1sh programming and verification.

rt2

A 2 is an 8-bit bi-directional /O port with internal pullups.
e Port 2 output buffers can sink/source four TTL inputs.
1en 1s are written to Port 2 pins they are pulled high by
- internal pullups and can be used as inputs. As inputs,

Port 2 pins that are externally being pulled low will source
current (I, ) because of the internal pullups. '

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, it uses strong internal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ RI), Port 2 emits the
contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bi-directional I/O port with intemal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are puiled 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 (I, ) because of the pullups.

Port 3 also serves the functions of various special features
of the ATBICS1 as listed below:

Port Pin Alternate Functions
P3.0 RXD (serial input port)
i P3.1 TXD (serial output port)
P3.2 INTO {external interrupt 0)
P33 INT1 (external interrupt 1)
P3.4 TO (timer 0 external input)
-;3.5 T1 {timer 1 external input)
_I;3.6 WR (external data memory write strobe)
 par RD (external data memory read strobe)

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

RST

Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input (PROG) during Flash
programming.

In normal operation ALE is emitled at a constant rate of 1/6
the oscillator frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
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Jise is skipped during each access o external Data
emory. '

desired, ALE operation can be disabled by setting bit 0 of
FR location 8EH. With the bhit set, ALE is active only dur-
g a MOVX or MOVC instruction. Otherwise, the pin is
eakly pulled high. Setting the ALE-disable bit has no
fect if the microcontroller is in external execution mode.

SEN
rogram Store Enable is the read strobe to external pro-
‘am memory.

'hen the AT89C51 is executing code from external pro-
-am memory, PSEN is activated twice each machine
rcle, except that two PSEN activations are skipped during
ich access to external data memory.

a/VPP

demal Access Enable. EA must be strapped to GND in
der to enable the device to fetch code from external pro-
am memory locations starting at 0000H up to FFFFH.
ste, however, that if fock bit 1 is programmed, EA will be
ternally latched on reset.

A should be strapped to V for internal program
ecutions.
1is pin also receives the 12-voit programming enable volt-
ie (Vpp) during Flash programming, for parts that require
-volt Vpp.

TAL1

aut to the inverting oscillator amplifier and input to the
ernal clock operating circuit.

AL2
itput from the inverting oscillator amplifier.

scillator Characteristics

"AL1 and XTAL?2 are the input and output, respectively,
an inverting amptifier which can be configured for use as
on-chip oscillator, as shown in Figure 1. Either a quartz
sstal or ceramic resonator may be used. To drive the
vice from an external 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 internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed. '

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.

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 hardware
inhibits access to internal RAM in this event, but access {0
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes Idie
should not be one that writes to a port pin or to external
memory.

Figure 1. QOscillator Connections

c2
)k—l———— XTAL2
]
c1 T
o—n——i— XTAL1
_L GND

Note: C1,C2 =30 pF £10 pF for Crystals

= 40 pF +10 pF for Ceramic Resonators

tatus of External Pins During Idle and Power-down Modes

lode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
lle Internal 1 1 Data Data Data Data
le External 1 1 Float Data Address Data
wer-down Internal o . Data Data Data Data
ywer-down External 0 1 Float Data Data Data
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igure 2. External Clock Drive Configuration

NC ——— XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL

‘'ower-down Mode

the power-down mode, the oscillator is stopped, and the
struction that invokes power-down is the last instruction
tecuted. The on-chip RAM and Special Function Regis-

ock Bit Protection Modes

ters retain their values until the power-down mode is
terminated. 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 V¢
is restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and
stabilize. :

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U) or can be programmed (P) to obtain the
additional features listed in the table below.

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes tc a random
value, and holds that value until reset is activated. It is nec-
essary that the latched value of EA be in agreement with
the current logic level at that pin in order for the device {0
function properly.

Program Lock Bits
LB1 LB2 LB3 Protection Type

1 u ) u No program lock features

2 P u U MOVC instructions executed from externat program memory are disabled from
fetching code bytes from internal memory, EA is sampled and latched on reset,
and further programming of the Flash is disabled

3 P P Same as mode 2, also verify is disabled

4 P P Same as mode 3, also external execution is disabled

AIMEL
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rogramming the Flash

e ATB9CS51 is normally shipped with the on-chip Flash
emory array in the erased state (that is, contents = FFH)
d ready to be programmed. The programming interface
xcepts either a high-voltage (12-volt) or a low-voltage
‘cc) program enable signal. The low-voltage program-
ing mode provides a convenient way to program the
T89C51 inside the user's system, while the high-voltage
ogramming mode is compatible with conventional third-
wrty Fiash or EPROM programmers.

1e AT89C51 is shipped with either the high-voltage or
w-voltage programming mode enabled. The respective
p-side marking and device signature codes are listed in
e following table.

Vep =12V Vpp =5V
‘op-side Mark AT89C51 ATB9C51

XXXX xxxx-5

Yyww YYWw
lignature {030H} = 1EH (030H) = 1EH

{031H) = 51H (031H) = 51H

{032H) =F FH (032H) = O5H

ie AT89C51 code memory array is programmed byte-by-
te in either programming mode. To program any non-
nk byte in the on-chip Flash Memory, the entire memory
st be erased using the Chip Erase Mode.

‘ogramming Algorithm: Before programming the
'89C51, the address, data and control signals should be
t up according to the Flash programming mode table and
jure 3 and Figure 4. To program the AT89C51, take the
lowing steps.

Input the desired memory location on the address
lines.

Input the appropriate data byte on the data lines.
Activate the correct combination of control signals.

Raise EA/Vpp to 12V for the high-voltage program-
ming mode.

Pulse ALE/PROG once to program a byte in the
Flash array or the lock bits. The byte-write cycle is
self-timed and typically takes no more than 1.5 ms.
Repeat steps 1 through 5, changing the address

and data for the entire array or unti! the end of the
object file is reached. '

Data Polling: The AT89C51 features Data Polling to indi-
cate the end of a write cycle. During a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written datum on PO.7. Once the write cycle
has been completed, true data are 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. P3.4 is pulled
low after ALE goes high during programming to indicate
BUSY. P3.4 is pulled high again when programming is
done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been
programmed, the programmed code data can be read back
via the address and data lines for verification. The lock bits
cannot be verified directly. Verification of the lock bits is
achieved by observing that their features are enabled.

Chip Erase: The entire Flash array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is written
with all “1"s. The chip erase operation must be executed
before the code memory can be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H, 031H, and 032H, except that P3.6 and
P3.7 must be pulled to a logic low. The values returned are
as follows.,

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H} = FFH indicates 12V programming
{032H) = 05H indicates 5V programming

Programming Interface

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

All major programming vendors offer worldwide support for

the Atmel microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

AT89C51 =meesssssssss————
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lash Programming Modes

Vode RST PSEN ALE/PROG EAV,, | P26 | P27 | P36 | P37
Nrite Code Data H L H/12v L H H H
—~_
ead Code Data H L H H L
rite Lock Bit-1 H L H12v H H
~
Bit- 2 H L H/12V H H L L
~
Bit- 3 H L H/12V H L H L
-~
hip Erase H L ) H/12V H L L L
~_
tead Signature Byte H L H H L L L L
te: 1. Chip Erase requires a 10 ms PROG pulse.
gure 3. Programming the Flash Figure 4. Verifying the Flash
+5V +5V
ATBOCS51 T AT89C51
appr. A0 - A7t o Vee ADDR. 2O AT by Vee
OOOOH/OFFFH PGM OOOOH/OFFFH - PGM DATA
P20 - P23 PO [*— para P20 - P23 PO [ (USE 10K
AB - A1 A8 - At1 PULLUPS)
—» P26 —» P26
SEE FLASH —» P27 ALE [«—— PROG SEE FLASH — P27 ALE |e
'ROGRAMMING PROGRAMMING
MODES TABLE | —® P36 MODES TABLE | —»| P36 iv
—» P37 —» P3.7 "
41— XTAL2 EA j¢— V, Vg ——-—— XTAL2 EA |¢
124 MHz |
1
XTAL1 RST XTAL1 RST ja—— V,
GND PSEN GND PSEN

u{l

ATMEL
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lash Programming and Verification Waveforms - High-voitage Mode (Vpp = 12V)

P10 - P1.7 PROGRAMMING VERIFICATION
P20 - P2.3 ADDRESS =~ _ _/if ADDRESS
[ tavay
PORT 0 ¢ DATA IN _j» " DATA OUT p————
" thvel  tonox [
t.MD'GL " > < =M tGHAX
ALE/PROG A
tshoL ¢ "o pp—— = tong
— A Vee L LOGIC 1
EANpp e ftoGIC O
— 1 le— &
P27 EHSH o teLqy -~ EHQOZ
(ENABLE)
toheL —* fe—
P34
(RDY/BSY) BUSY READY
: ~ twe

lash Programming and Verification Waveforms - Low-voitage Mode (Vpp = 5V)

P10 - P17 PROGRAMMING VERIFICATION
- Pt —~
P20 - P23 ADDRESS ,——j{ ADDRESS
*— tavav
[]
e —
PORT 0  _ DATA IN 4\ DATA OUT p———
> tover  tgHox [+
taveL [ > +— * tohax
ALE/PROG A
tshoL ¢ ='—'tGLGH .
e __LOGIC 1
EANp,  Liiissi A ] waelico L | ___
le— t l— ¢
PD 7 EHSH tELQV e EHQZ
(ENABLE) .
teneL —* {‘_
P34
(RDY/BSY) N BUSY ' READY
o tyc
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lash Programming and Verification Characteristics
.= 0°C 1o 70°C, Ve = 5.0 £10%

symbol Parameter Min Max Units

feplM Programming Enable Voltage 11.5 12.5 v

ppt) Programming Enable Current 1.0 mA

WeroL Oscillator Frequency . 3 24 MHz

AVGL Address Setup to PROG Low i 4Bt oy

GHAX Address Hold after PROG l 4Btey o

VGL Data Setup to PROG Low E 48te o

GHDX Data Hold after PROG 48te oL

EHSH P2.7 (ENABLE) High to Vpp 48te oL

3MGL Vpp Setup to PROG Low ] 10 us

susc Vpp Hold after PROG 10 s

3LGH PROG Width 1 110 us

wav Address to Data Valid 48t0 oL

v ENABLE Low to Data Valid 48tc oL

;HQZ Data Float after ENABLE 0 48tc oL

SHBL PROG High to BUSY Law 1.0 Hs
Byte Write Cycle Time 20 ms

NC

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

AIMEL




\bsolute Maximum Ratings*

AIMEL

Jperating Temperature ............c.cccooooooeuennne. -55°C to +125°C *NOTICE:
Storage Temperature ..........ccccceeennivnicnnenee -65°C to +150°C

Joltage on Any Pin

with Respect to Ground ............coveeee. e -1.0V to +7.0V

Waximum Operating VOIlage .........c..coececniinnieccns 6.6V

IC OULPUL CUITEN....eovereereeossereer e 15.0 mA

iC Characteristics

= -40°C to B5°C, V¢ = 5.0V £20% (unless otherwise noted)

Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and
functicnal operation of the device at these or any
other conditions beyond those indicated in the
cperational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

jymbo! Parameter Condition Min Max Units
N Input Low-voltage {Except EA) -0.5 0.2 Vee- 0.1
fua input Low-voltage (EA) . -05 0.2 Vee- 0.3 v
- Input High-voltage (Except XTAL1, RST) 0.2Vee+09 Ve + 0.5 v
M1 Input High-voltage {XTAL1, RST) 0.7 Ve Voo + 05 A
‘o Output Low-voltage"! {Ports 1,2,3) IoL = 1.6 mA 0.45 v
Output Low-voltage'®
' Sredh =3, 0.4 v
out {Port 0, ALE, PSEN) lo =3.2mA °
lgn =-60 pA, Ve = 5V £10% 24 v
Qutput High-voltage
' = 75V, v
OH {Ports 1,2,3, ALE, PSERN) low = 25 WA 0.75 Veg
lgy =-10 pA 0.9 Ve v
lgs; = -800 pA, Ve = 5V 110% 24 A
, QOutput High-voltage -
oMt (Port 0 in Externat Bus Mode) loy = -300 uA 0.75 Veo v
loy = -80 pA 0.9 Vee v
} Logical 0 Input Current (Ports 1,2,3) Viy = 045V -50 pA
Logical 1 to 0 Transition Current _ _ o .
L (Ports 1,2.3) Viu =2V, VCC =5V £10% 650 pA
i Input Leakage Current (Port 0, EA) 045 <V, < Ve 0 pA
RST Reset Pull-down Resistor 50 300 KQ
e Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
Active Mode, 12 MHz 20 mA
Power Supply Current
ldle Mode, 12 MHz 5 mA
¢ Ve = BV 100 nA
Power-down Mode'®
Vee = 3V 40 A
‘es: 1. Under steady state {non-transient} conditions, lg, must be externally limited as follows:

Maximum |, per port pin; 10 mA

Maximum |, per 8-bit port: Port 0: 26 mA

Ports 1,2, 3: 15 mA

Maximum total g, for all output pins: 71 mA
If 15, exceeds the test condition, Vg may exceed the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.
2. Minimum V¢ for Power-down is 2V.

AT89C51 =—————————————es—
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C Characteristics

ader operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load ca

itputs = 80 pF.

xternal Program and Data Memory Characteristics

pacitance for all other

12 MHz Oscillator

16 to 24 MHz Oscillator

symbol Parameter Min ! Max Min Max Units
NteleL Oscillator Frequency ; o 24 MHz
L ALE Pulse Width 127 21 40 ns
AVLL Address Valid to ALE Low 43 teio-13 ns
LAX Address Hold after ALE Low 48 ‘ toy o -20 ns
v ALE Low to Valid Instruction In f 233 4o o 65 ns
L ALE Low to PSEN Low 43 l toro13 ns
>LPH PSEN Pulse Width 205 1_ 3t o 20 ns
v PSEN Low to Valid Instruction In | 145 3tg 45 ns
X Input Instruction Hold after PSEN 0 0 ns
X1z Input Instruction Float after PSEN ™ 59 toc 10 ns
XAV PSEN to Address Valid 75 o -8 ns
VIV Address to Valid Instruction [n i 312 5tc oL -55 ns
SLAZ PSEN Low to Address Float 10 10 ns
WRH RD Pulse Width 400 f Bley e, ~100 ns
VLWH WR Pulse Widlh 400 Bty ~100 ns
LoV RD Low to Valid Data In 252 Stcy o -90 ns
HDX Data Hold after RD 0 0 ns
HOZ Data Float after RD 97 21528 ns
LoV ALE Low to Valid Data In 517 8l o -150 ns
VOV Address to Vaiid Data In 585 Mo -165 ns
WL ALE Low to RD or WR Low 200 300 3 50 3ty +50 ns
L Address to RD or WR Low 203 Ay o0 -75 ns
vwx Data Valid to WR Transition 23 toLo-20 ns
vwh Data Valid to WR High 433 Tiero~120 ns
Hax Data Hold after WR 33 tore-20 ns
AZ RD Low to Address Float 0 0 ns
HLH RD or WR High to ALE High 43 IR teLc-20 torc +25 ns
1
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:xternal Program Memory Read Cycle

o~
ALE - N~

P
L

~— p

PSEN / R =T

—* oAz

&
Y
—
)
—
)
T

tavie ¢

tLLAX | tF')(IZ
tF'XlX
R ™
PORTO K ao-A7 DK INSTRIN ]
— tay ———» .
PORT 2 4 Ag-a15 > p8-Al5

xternal Data Memory Read Cycle

i — |
 EEE—— '
ALE _ \ ) - AT N
s —twhn
PSEN . ~
- tuov i ’
- tripn
o Low —» : !
- - - PR S = / § o ————— S — —-——— - -
RD et N
tavie +—triov i trupz
triaz +—> “'— | | t
- = RHOX
PORT 0 _ >~A0 - A7 FROM RI OR DPLI -1 DATA IN\%FAO - A7 FROM PCL >~ INSTR IN
! |
- tavw, >
+——— twov — s
PORT 2 __ % _ P20-P27 ORA8-A15 FROMDPH x| A8 - A15 FROM PCH

AT89C51 mmessss————esss—————————



'xternal Data Memory Write Cycle

E— e —»
1 N

ALE

PSEN

PORT O

PORT 2

-

e Ly L —»

+ tLLAX -

w

— t o ——e—lby o - >

.
N _/
— JS—

tavwx —‘|‘

[ -

7

o
+> <+ tyn

AT89C51

~. 7

—

v+

r— !OVWH

tWHQX

" > A0 - A7 FROM RI OR DPL.)# DATA OUT }(XAO - A7 FROM PCL>--<INSTR IN
t
N tavw
j P2.0 - P27 OR A8 - A15 FROM DPH A8 - A15 FROM PCH

xternal Clock Drive Waveforms

Vg - 0.5V

0.45V

tCHC)(

. 0.7 Ve

0.2 Vg~ 0.1V
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ymbol Parameter Min Max Units
terel Oscillator Frequency 0 24 MHz
LoL Clock Period 416 ns
HEX High Time 15 ns
oX Low Time 15 ) ns
CH Rise Time 20 ns
icL Fall Time 20 ns
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.erial Port Timing: Shift Register Mode Test Conditions

'cc = 5.0V £20%; Load Capacitance = 80 pF)

~ 12 MHz Osc Variable Oscillator Units
Symbol Parameter | Min Max Min Max
L Serial Port Clock Cycle Time - 10 12teicr ks
i
QUXH Output Data Setup to Clock Rising Edge 5 700 10te o133 ns
i
XHOX Qutput Data Hold after Clock Rising Edge 50 2t o m117 ns
XHDX Input Data Hold after Clock Rising Edge 0 0 ns
XHDV Clack Rising Edge to Input Data Valid 700 10te o -133 ns
hift Register Mode Timing Waveforms
INSTRUCTION | 0 | 1 I 2 ! 3 _ 4 I 5 6 ! 7 I 8 |
Y S T I e A O O O A
tXLXL
CLOCK . A O B R SO A SO A R
QWX ad L
— T ‘_’ﬂlﬁf . e
WRITE TO SBUF, o_| > 1A 2 X_ 3 X _a X5 X 8 X_ 7
v > - txHDX SET TI T
OUTPUT DATA txrov [
CLEAR RI S rgauds e i et SGans_ Daugk_ qaum
L,_.__TW____.J e - < S i a e
INPUT DATA seTRIT

C Testing Input/Output Waveforms'"  Float Waveforms!"

Vee - 0.5V

0.2 Vg + 0.9V o O
TEST POINTS v Timing Reference
LOAD o Points
0.45V 0.2 Vg - 0.1V Vioan™ & VgLt 0V
te: 1. AC Inputs during testing are driven at V. - 0.5V for a Note: 1. For timing purposes, a port pin is no longer floating

logic 1 and 0.45V for a logic 0. Timing measurements
are made at Vi, min. for a logic 1 and V,_ max. for a

when a 100 mV change from load voltage occurs. A
port pin begins to float when 100 mV change from

logic 0.

the loaded V5 /V(y level occurs.
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)rdering Information

Speed Power -
{MHz) Supply Ordering Code Package Operation Range
12 5V +20% ATBI9C51-12AC 44A Commercial
AT89C51-12JC 44.) {0°C to 70°C)
ATB9C51-12PC 40P6
AT89C51-12QC 44Q
ATB9C51-12Al 44A Industrial
AT89C51-12J) 44) (-40°C to 85°C)
AT89C51-12PI 40P86
AT89C51-12Q 44Q
16 5V £20% AT89C51-16AC 444 Commercial
AT89C51-16JC 44) {0°C to 70°C)
AT89C51-16PC 40P6
AT89C51-16QC 440
ATBYC51-16A 44A Industrial
AT89C51-16J1 44) {-40°C to B5°C)
ATB9C51-16PI 40P6
AT89C51-16Ql 44Q
20 5V +20% AT89C51-20AC 44A Commercial
AT89C51-204C 44) (0°C to 70°C)
AT89C51-20PC 40P6
AT89C51-20QC 44Q
AT89C51-20Al 44A Industrial
AT89C51-20JI 44) {(-40°C to 85°C)
AT89C51-20PI 40P6
AT89C51-20Q1 44Q
24 5V +20% ATBIC51-24AC 44A Commercial
AT89C51-24J)C 44) {0°C to 70°C)
ATB9C51-24PC 40P6
AT89C51-24QC 44Q
ATB9C51-24A} 444 Industrial
ATB9C51-24J 44) (-40°C 10 85°C)
AT89C51-24P1 40P6
ATB9C51-24Q1 44Q
_ Package Type
1A 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
W 44-lead, Plastic J-Headed Chip Carrier (PLCC)
P6 40-lead, 0.600" Wide, Plastic Dual Inline Package (PDiP)
Q 44-lead, Plastic Gull Wing Quad Flatpack (PQFP)
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ackaging Information

44A, 44-lead, Thin (1.0 mm) Ptastic Gull Wing Quad
Flatpack (TQFP)

Dimensions in Millimeters and (Inches)*
JEDEGC STANDARD MS-026 ACB

12.21{0.478)
PIN 1D 71.75(0.458) °0

0.80{0.031) BSC -]_ _r gf_;g(%%‘
T 1

, . 10.10(0.394)
4 5.90(0.385) °0

{— +1.20(0.047) MAX

0. 20( ooa)

LD :
JL_UEQ_CEELm_@gmf

0.45(0.018) 0.05{0.002}

Controlling dimension: millimeters

44J, 44-lead, Plastic J-leaded Chip Carrier (PLCC)
Dimensions in Inches and {Millimeters)
JEDEC STANDARD MS-018 AC

045(1 14) X 45  PiNNO.1 045(1.14) X 30° - 45°

IDEN'FIFY
i E B56(16.7)
T ©50(16.5)
032(.613)
3 E 695(17.7}
D2EE) i CE N
050(1.27) TYP
1020(.508}

I———_ ——! 500(12 T}REF 5Q
.120{3.05)

1 |090(2 25}
1BO(4.57)
TT65(2.19)
%ﬂﬂﬁ ﬂﬂﬂ% 022( 553) X 45" MAX (3X)

012(.305)
|008{ 203}

1 [}
B630(16.0)
.580{15.0)

.021{.533}

.013(.330})

:ﬁ:@mmﬁ

1043(1.09)

40P6, 40-lead, 0.600" Wide, Plastic Dual Inline
Package (PDIP)
Dimensions in Inches and (Millimeters)

2.07(5256)
2 04(51.8) PsN

566(14.)
.530{13.5)
J

— 090(2 29)
1.900(48.25) REF

005(. 127)
MIN

Teiae ]ﬂ qFﬂL
PLANE
.0B5(1.65)

-161{469) .015(.38%)
125(3 18) .022(.559)

065(1.65)

.220(5.59)
MAX

074(.356)
410(2.79) 0a1(1.09)
090(2.29) 630(16.0)
I’.590(15.0}*1
0 Rgr

.012(.305) 15
“DOB( 20

(209) 690(17.5)

B10(15.5)

0.80(0.031) BSG 1

0.17 (0.007)

0.13 (0.005)
é _‘_I L_ 1.03 (0.041) Do_zs (0.010) MAX

44Q, 44-lead, Plastic Quad Flat Package (PQFP)
Dimensions in Millimeters and (Inches)*
JEDEC STANDARD MS-022 AB

13.45 (0.525) sQ
12.95 (0.506)

PIN 11D

0.50 (0.020

=' 0.35(0.014)

T m_f

10.10 {0.394)
9.90 (0.386) ~ 2

2.45 (0.096) MAX
o [
1

0.78 (0.030)

Controlling dimension: millimeters

AT89C51




AIMEL

Atmel Headquarters

Corporate Headquarters
2325 Orchard Parkway
San Jose, CA 95131
TEL (408) 441-0311
FAX (408) 487-2600

Europe
Atmel U.K., Ltd.
Cofiseum Business Centre
Riverside Way
Camberley, Surrey GU15 3YL
England
TEL (44) 1276-686-677
FAX (44) 1276-686-697

isia
Atmel Asia, Ltd.
Room 1219
Chinachem Golden Plaza
77 Mody Road Tsimhatsui
East Kowloon
Hong Kong
TEL (852) 2721-9778
FAX (852) 2722-1369

apan

Atmel Japan K.K.

9F, Tonetsu Shinkawa Bldg.
1-24-8 Shinkawa

Chuo-ku, Tokyo 104-0033
Japan

TEL (81) 3-3523-3551

FAX (81) 3-3523-7581

Atmel Operations

Atmel Colorado Springs
1150 E. Cheyenne Mtn. Blvd.
Colorado Springs, CO 80906
TEL (719) 576-3300
FAX (719) 540-1759

Atmel Rousset
Zone Industrielle
13106 Rousset Cedex
France
TEL (33) 4-4253-6000
FAX {33) 4-4253-6001

tmel Corporation 2000.

Fax-on-Demand
North America:
1-(800) 292-8635
International:
1-(408) 441-0732

e-mail
literature@atmel.com

Web Site
htip://'www.atmel.com

BBS
1-(408) 436-4309

tel Corporation makes no warranty for the use of its products, other than those expressly contained in the Company’s standard war-
'y which is detailed in Atmel's Terms and Conditions located on the Company's web site. The Company assumes no responsibility for
errors which may appear in this document, reserves the right to change devices or specifications detailed herein at any time without
ce, and does not make any commitment to update the information contained herein. No licenses to patents or other inteliectual prop-
of Atmel are granted by the Company in connection with the sale of Atmel products, expressly or by implication. Atmel's products are
authorized for use as critical components in life support devices or systems.

ks bearing ® andfor ™ are regislered trademarks and trademarks of Atmel Corporation.

@ Printed on recycled paper.
0265G—02/00/xM

ns and product names in this document may be trademarks of others.




	Title Page
	โอฬาร0000001A.tif
	โอฬาร0000002A.tif
	โอฬาร0000003A.tif

	Abstracts
	โอฬาร0000004A.tif
	โอฬาร0000005A.tif
	โอฬาร0000006A.tif

	Contents
	โอฬาร0000007A.tif
	โอฬาร0000008A.tif
	โอฬาร0000009A.tif

	Lists of Illustrative
	โอฬาร0000010A.tif
	โอฬาร0000011A.tif

	Chapter 1
	โอฬาร0000012A.tif
	โอฬาร0000013A.tif

	Chapter 2
	โอฬาร0000014A.tif
	โอฬาร0000015A.tif
	โอฬาร0000016A.tif
	โอฬาร0000017A.tif
	โอฬาร0000018A.tif
	โอฬาร0000019A.tif
	โอฬาร0000020A.tif
	โอฬาร0000021A.tif
	โอฬาร0000022A.tif
	โอฬาร0000023A.tif
	โอฬาร0000024A.tif
	โอฬาร0000025A.tif
	โอฬาร0000026A.tif
	โอฬาร0000027A.tif
	โอฬาร0000028A.tif
	โอฬาร0000029A.tif
	โอฬาร0000030A.tif
	โอฬาร0000031A.tif
	โอฬาร0000032A.jpg
	โอฬาร0000033A.jpg
	โอฬาร0000034A.tif
	โอฬาร0000035A.tif
	โอฬาร0000036A.tif
	โอฬาร0000037A.tif

	Chapter 3
	โอฬาร0000038A.tif
	โอฬาร0000039A.tif
	โอฬาร0000040A.tif
	โอฬาร0000041A.tif
	โอฬาร0000042A.tif

	Chapter 4
	โอฬาร0000043A.tif
	โอฬาร0000044A.tif

	Chapter 5
	โอฬาร0000045A.tif
	โอฬาร0000046A.tif

	Bibliography
	โอฬาร0000047A.tif

	Appendix
	โอฬาร0000048A.tif
	โอฬาร0000049A.tif
	โอฬาร0000050A.tif
	โอฬาร0000051A.tif
	โอฬาร0000052A.tif
	โอฬาร0000053A.tif
	โอฬาร0000054A.tif
	โอฬาร0000055A.tif
	โอฬาร0000056A.tif
	โอฬาร0000057A.tif
	โอฬาร0000058A.tif
	โอฬาร0000059A.tif
	โอฬาร0000060A.tif
	โอฬาร0000061A.tif
	โอฬาร0000062A.tif
	โอฬาร0000063A.tif
	โอฬาร0000064A.tif
	โอฬาร0000065A.tif
	โอฬาร0000066A.tif
	โอฬาร0000067A.tif
	โอฬาร0000068A.tif
	โอฬาร0000069A.tif
	โอฬาร0000070A.tif




