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ABSTRACT

These thesis is present Semi Automatic Areca Palm Cutter that use for expediency and
reduce risk of old means produce havest. Semi Automatic Areca Palm Cutter can climb up and
down by mechanical and have motor that is a power source. The areca palm branch can cut by
spin knife with motor and the areca palm branch will drop off from the trunk to floor. The work

of Semi Automatic Areca Palm Cutter is control by wire remote control .
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#include <regb2.h>
#include <absacc.h>

void delay (unsigned char fiftyms);

sbit Port0 0=P070; .sbit Portl 0=P170;
sbit Port0_1=P071; ~/sbit Portl 1=P171;
sbit Port0 2=P072; - sbit Portl 2=P172;
sbit Port0 3=P0"3; sbit Portl 3=R1733;
sbit Port0 4=P0"4; sbit Portl 4=P174;
sbit Port0 5=P0"5; sbit /Portl 5=P175;
sbit PortQ_6=P016; sbit Portl 6=P1"6;
sbit PortO_7=POA7; sbit Port1_7=PlA7;

void delay (unsigned char fiftyms) //Best time = 25mS
{

int x;

for (x=0;x<fiftyms;x++)

{

THO=0xCB; //THO0=0x4c;
TLO=0x20; //TL0=0x00;
TFO0=0;
TRO=1;

while (TF0==0) ;
TRO=0;

}

void main (void)
{
delay (200) ;
while (1) {
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if(Port1_0==O&Port1_1!=O&Port1_4!=O&Port1_5!=0)
{
do
{
Port0 0=1;
Port0_1=0;
}
while (Portl 7!=0)

~e

Port0 0=0;
Port0 1=0;
delay(100);
}
else if(Portl_O!=O&Port1_1==O&Port1_4!=O&Port1_5!=0)
{
while(1)
{
pPort0 0=0;
Port0 1=17
}
}
else if(Portl_O!=0&Port1_l!=O&Portl_4==O&Portl_5!=O)
{
do
{
Port0 2=1;
Port0 3=0;
}
while (Portl 6!=0)

~e

Port0_2=0;
Port0 3=0;
delay(200) ;
while (1)
{
Port0 2=0;
Port0_3=1;
}
}
else
{
Port0 0=0;
Port0 1=0;
Port0 2=0;
Port0 3=0;
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’

Features
Compatible with MCS-51" Products

8K Bytes of In-Sy prog able Flash Memory
Endurance: 1,000 Writa/Erase Cycles
Fully Static Operation: 0 Hz to 24 MHz
T ®)

Program Memory Lock

Eight Interrupt Sources .
Programmable Serial Channel 8.b|t

Low-power idie and Power-down Modee z
Microcontroller

Re s with 8K Bytes
The AT8SCS52 is a low-power, high-performance CMOS &-bit microcomputser with 8K
bytes of Flash programmabie and erasable raad only memory {PEROM). The davice Flash
is manufactured using Almel's high-density nonvolatile memory tachnology and I8
compatible with the Industry-standard 80C51 and 80C52 instruction gat and pinout.
Theon-dipFlashdlowsmepmgamnmmmbempmgrammednsysmm orbya

conventional nonvolatlle memory programmer. By combining 2 versatile 8-blt CPU ATSQCSZ
with Flash on a monolithic chip, the Atmal AT89C52 Is a powerful microcomputer
which provides a highly-flexible and cost-effactive solution to many embedded control

el y Not Recommended
Pin Configurations for New Designs.
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Block Diagram

PORT 2 DRWVERS

P
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PORT 0 DRWVERS

PORT 3
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T e e e s e AT89C52

The AT89CS52 provides the following standard features; 8K
bytes of Flash, 256 bytes of RAM, 32 10 lines, three 16-bit
tirericounters, 3 six-vector two-level interrupt architecture,
a full-duplex serial port, on-chip oscillator, and clock cir-
cultry. In addition, the AT8GCS52 Is designed with static logic
for operation down to zero frequency and sSupports two
software selectable power saving modes. The idle Mode
stops the CPU while allowing the RAM, timer/counters,
serial port, and interrupt system 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 Description

VvCC
Supply voltaga.

GND
Ground,

Port 0

Port 0 is an 8-bit open drain bi-directional VO port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode, PO has intermal
pullups.

Port 0 giso receives the code bytes duning Flash program-
ming and outputs the code bytes during program
verification. External pullups are required during program
verification.

Port 1

Port 1 is an 8-bil bi-directional VO post with intemal pullups.
The Port 1 output buffers can sinkisource four TTL inputs.
When 15 are written to Port 1 pins, they are pulled high by
the intemal pullups and can be used as mputs, As inputs,
Port 1 pins that are externally being pulled low will source
current (I, ) because of the intemal puliups.

In addition, P1.0 and P1.1 can be configured (o be the
timer/counter 2 external count input (P1.0/T2) and the
timer'counter 2 trigger input (P1.1/T2EX), respectively, as
shown in the following table.,

Port 1 also receives the low-order address bytes during
Flash programming and verfication.

Port Pin
P10

Alternate Functions

T2 {external count inputlo TimerfCounter 2},
clock-out

T2EX (TimerCountar 2 capirafreload trigger and
direction control)

P11

Port 2

Port 2 is an 8-bil bi-directional 110 port with intemal puliups.
The Port 2 output buffers can sinkisource four TTL inputs.
When 1s are written to Post 2 pins, they are pulted high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are extemnadly baing pulled low will source
current (i ) because of the intemal pullups.

Port 2 emits the high-order address byte during fetches
from external program memaory and during accesses to
axternal data memory that usa 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong ntemal pul-
lups whan smitting 1s. During accesses to axternal data
memory that use 8-blt addresses (MOVX @ RI), Port 2
emits the contents of the P2 Special Funclion Register.

Port 2 also racelves the high-order address bits and soma
control signals during Flash programming and varification.

Port 3

Port 3 {s an 8-bil bi-girectional 11O port with intermal puliups.
The Port 3 outpust buffers can sinkisource four TTL inputs.
When 1s are writtan to Port 3 pins, they are pulted high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulied low will source
current (i ) because of the pullups.

Pon 3 also senvas the funclions of various special fealures
of the ATBSCS1, as shown In the following table.

Port 3 also receives some control signats for Flash pro-
gramming and veification.

Port Pin Alternate Functions

P30 RXD (sedial Input port)

P31 TXD (serial output port)

P32 TNTG {external Interrupt 0)

P3.3 TNTT {external Interrupt 1)

P34 TO (timer 0 external input)

P35 T1 (mer 1 exctarnal input)

P38 WK (external data memory write strobe}

P37 R (extecns! data memary read strobe)
RST

Resmhwl.ANghonﬂs;intmtwomad\kmcydesM
the osclillator is running rasets the device.

ALE/PRGG

Address Latch Enable ks an output pulse for latching the
low byts of the address during accesses Lo extemal mem-
ory. This pin ks aeo the program pulsa input (FROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6
tha osclllator frequency and may be used for external
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timing or clocking purposes. Nota, however, that one ALE
pulsa is skipped during each access to external data
mamory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit sat, ALE is aclive only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
woakly pulled high. Setting the ALE-disable bit has no
effect if the microcontrolier is in extamnal execution mods.

PSEN

Program Stora Enable is the read strobe 1o axtemal pro-
gram memory.

When the ATB9C52 s execuling code from extemal pro-
gram memory, PSEN is activalad twice each machine
cycla, excapt that two PSEN sctivalions are skipped during
each access to extamal data memory.

Table 1. ATBIC52 SFR Map and Resel Values

EANVPP

Extamal Access Enable. EA must be strapped to GND in
arder to enabla the device to fatch code from extemal pro-
gram memory locations slarting at 0000H up to FFFFH.
Nota, however, that if lock bit 1 is programmed, EA will be
intarnally latched on reset.

EA should be strapped to V¢ for internal program
exaculions.

This pin aiso recaives he 12-volt programaming enable volt-
age (Vpp) during Flash programming when 12-volt
programming is selectad.

XTAL1

Input to the Inverting oscillator ampfifier and input to the
internal clock operating circuit

XTAL2
Output from the inverting oscillator amplifier.

OFBH | ! OFFH
i
oFDH E OF7H
00000000
i
OE8H OEFH
ACC
0EDH | (oo OETH
og8H ODFH
PSw
000H | 50000000 DM
ocon | 120N T2MOD RCAPZ. | RUAPZH T2 Thz e
00000000 | XOGOXXX00 | 00000000 | 0000DQ | 00000000 | 00000000
OCOH aCTH
"
088H | ynnon00 0BFH
)
OBOH | 4519111 eBH
€
et | e GAFH
P2
QADH | qya1111 CATH
SCON SBUF
9H | 50000000 | 3000000K BFy
Pl
S0H 1 g1 g7H
an | _TCOM ThOD L0 1L H 1 e
00000000 |  G00000O | €ODGOOD | 00OGOOO0 | 000GGON0 | G00D00CD
aoH ) s DPL DRH PCON | am
1444111 | 0000011 | 00000000 | 0000000 OXXX0000 |
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Special Function Registers

A map of the on-chip memory area called the Special Func-
tion Regtster (SFR) space I8 shown in Table 1.

Nots that not all of the addresses are occupled, and unoc-
cupled addressas may not be implemented on the chip.
Read accesses 1o these addresses will In general returmn
random dala, and write accesses will have an indelermi-
nats effect.

User softwara should not writa 18 Lo thase unlisted loca-
tons. since they may be usad in future praducts to invoke

Table 2. T2CON - Tumer/Counter 2 Control Registe

new faatures. In that case, the resel of inactive values of
the naw bits will always be 0.

Timer 2 Registers Control and status bits are contained in
reglstars T2CON (shown in Table 2) and TZMOD {shown in
Tabie 4) for Timer 2. The register pair (RCAP2H, RCAP2L)
are the Capture/Reload registers for Timer 2 in 16-bit cap-
ture mode or 16-bit auto-reload moda.

intarrupt Raegisters The individual interrupt enable bits are
In the IE ragister. Two priorities can be set for each of the
six interrupt sources in the IP register.r

T2CON Address s 0C8H
8it Addresssable

Raset Vatue = 0000 00008

B8i TF2 EXF2 RCLK TCLK

EXEN2 <2 CcPRL2

7 6 5 4

3 2 1 0

Qumbsad Erirnetl
Y r

RCLK=1 or TCLK = 1.

Timer 2 overfiow flag st by a Timer 2 overflow and must be cleared by software. TE2 will not be set when elther

(DCEN = 1),

Timer 2 extarnal flag set when sither a capture of reload s caused by & negative transition on T2EX and
EXEN2 = 1. When Timer 2 intarrupt is enabled, EXF2 = 1 witl cause the CPU 10 vector to the Timer 2 Intermupt
routine. EXF2 must be deared by software. EXF2 does not cause an (rtemrupt in upidown counter mode

RCLK

Recealve dock ensble. When set, causes the serial port to use Timer 2 overflow pulses for its recelve dack in serial
port Modes 1 and 3. RCLK = 0 causes Timer 1 overfiow to be used for the recetve diock.

TCK

Tranamit cock ensble. When set, causes the serial port to use Timer 2 overflow putaas for ks transmit clodk in sarial
port Modes 1 and 3. TCLK = 0 causes Timer 1 overfiows 10 be used for the transmit dock.

EXEN2

Timer 2 external enable. When set, sliows a capture of refoad to oocur &8 a result of a negative trangltion on T2EX
if Timer 2 is not being used to clock the sedal port EXENZ = 0 causes Timer 2 1o Ignore events at T2EX.

TR2

Start/Stop control for Timar 2. TR2 = 1 starts the timer.

triggered).

Timer of countar select for Timer 2. C/T% = 0 for timer function. CfT2 = 1 for extemal event counter (falting edge

CPRLZ

Caplure/Reload select. CP/RLE & 1 causes captures o oocur on negative transltions at T2EX i EXEN2 = 1.CPR2
= 0 cauges sutomalic reloads to ocour when Timer 2 overfiows of nagstive tranaitions occur 8t T2EX when EXEN2
= 1. When either RCLK or TGLK = 1, this bit is ignored and the timer is forced to auto-reload on Timer 2 overfiow.

Data Memory

The AT89CS2 implemants 256 bytes of onchip RAM. The
upper 128 bytes occupy a parallel address space 1o the
Special Function Registers. That means the upper 128
bytes have the same addresses as the SFR space but are
physically separais from SFR space.

When an instruction accesses an Intsmal location above
address 7FH, the address mode used in the instruction

specifies whather the CPU accesses the upper 128 bytes
of RAM or the SFR spaca. [nstructions that use direct
addressing access SFR space.
For axample, the following direct addrassing Instruction
accesses tha SFR al location 0AOH (which is P2).

NOY JROH, Hdata
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Typlcal Perfomance Characteristics
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Typlcal Applications
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Figure 9. Constant Current Regulator
Notes:

(1)Tospecifymou1pu}mlhge. subsHiuts voltage vathse for “XX.” A common ground s required batween the input end the
w:ﬂmﬁmmmemnmmz.wmmwmwmmmmtowpo'mlmuninpm

(2} Ci is required if regulator is looated an appreciabla distance kom power Supply filter,

(3) Co improves stability and transient response.
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Vo = Wo(#RIR1HQR2
Flgure 10. Circult for Increasing Output Voltage
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T
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IRIZ5 G
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Figure 11. Adjustable Output Regulator (7 to 30V}
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Mechanical Dimenslons

Package

450 2020
| 130208

B B
i

TO-220

8.90 10.20
(8.70}

ARGEEY & g
3?9
bt
o
T L L e i g = A N 120, | n O
YYWae 8l 0E'0F B0 08
W ORT ml 0T0% 08’5} A m W.m.
T oLe) too'e) ¥ %
| ﬁ.w? 8 8 32
" rld._ Y 1.. O SN
2
5
2
@
1 o .M.
C|F
et 33
OO OE + fov's) =
(oz'y) : W OT DZOF BOEL

10.00 1020

2



84

MCTBIOALMTEXXMCTEOA
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Ordering Information

Product Number

Output Voltage Tolerance

Package

Operating Temperature

LM7806CT

4%

TO-220

0~ +125°C

Product Number

Output Voltage Tolerance

Package

Operating Temperature

MCT80SCT

MCT808CT

MC7808CT

MC7808CT

MCT810CT

MC7812CT

MCT7815CT

MCT818CT

MC7824CT

MCT7805COT

MC7806C0T

MC7808COT

MC7809COT

MC7810COT

MCT7812C0T

+4%

TO-220

MCT8OSACT

MC7BOBACT

MC780BACT

MC7808ACT

MCT810ACT

MCT812ACT

MCTB15ACT

MC7818ACT

MC7B24ACT

22%

TO-220

0~ +125°C
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Instructions that usa Indirect addressing access the upper
128 bytes of RAM. For example, the following Indirect
addressing Instruction, where RO contains 0AOH, accesses
the data byte al address OACH, rather than P2 (whose
address is 0A0H).
MOV RO, #dats

Note that stack operatlons are examples of indirect
addressing, so the upper 128 bytss of data RAM are avail-
able as stack space.

Timer 0 and 1

Timer 0 and Timer 1 in the ATBIC52 oparala the same way
as Timer 0 and Timer 1 in the ATBSTS1.

Timer 2

Timer 2 is a 16-bit Timer;Countter that can oparate as slther
a2 timer or an event counter. Tha type of operation is
selected by bt C/TZ In the SFR T2CON (shown in Table 2).
Timer 2 has three operating modes: caplure, auto-retoad
{up or down counting), and baud rate genarator. The
modes are satected by bits In T2CON, as shown in Table 9.
Timar 2 consists of two 8-bit registers, TH2 and TL2. In the
Timer function, tha TL2 register is incremented every
machine cyde. Since a machine cyda consists of 12 oscll-
lator pariods, ihe count rate is 1/12 of the oscillator
frequancy.

Table 3. Timer 2 Operating Modes

RCLK +TCLK | CPRIZ | TR2 | MODE
0 0 1 16-bit Auto-retoad
0 1 1 16-bit Capture
1 X 1 Baud Rate Generator
8 X 0 | {of

In the Counter function, the register is incramented In
responsaloa 140-0 transition at Its comesponding axternal

mpln,Tz.hmu\cum.meexmmalmmlssunpbd
during §5P2 of every machine cycle. When the samples
stwamghhonecydeandabwmmemxlcycle. the
mmsinummmmenewwmvanappearshme
reglstetdxingSSHoMmcydefoilouMgmemehmm
the transition was detectad. Since two machine cycles (24
oscliiator pariods) are required to recognize a 140-0 transl-
tion, the maximum count rate is 1/24 of the oscillator
ﬁaqm.TommMammlwdlssmmiedmhast
omebeiomlldanges.hetavelsfxxidbehe&dforaueest
one full machine cycle.

Capture Mode

In the capture mode, Iwo options are seleclad by bit
EXEN2 in T2CON. if EXEN2 = 0, Timer 218 a 16-bit imer
or countar which upon overflow sels bit TF2 in T2CON.
This bit can then be used to generate an Interrupl. If
EXEN2Z = 1, Timar 2 performs the same operation, but a 1-
10-0 transition at external input T2EX also causes the cur-
rant value in TH2 and TL2 to be captured into RCAPZH and
RCAP2L, respectively. In addition, the transition at T2EX
causes bil EXF2 in T2CON to be set. The EXF2 bit, like
TF2, can generals an interrupt. The caplure mode I8 {lus-
trated in Figure 1.

Auto-reload {Up or Down Counter}

Timer 2 can be programmed to count up of down whan
configured in lis 16-bit auto-reload mode. This featura is
tvoked by the DCEN {Down Counter Enabia) bit tocatad in
the SFR T2MOD (sea Tabila 4). Upon resal, the DCEN bit
is sat 1o 0 so that timer 2 will defauit to counl up. When
DCEN is sat, Timer 2 can count up of down, depending on
tha value of tha T2EX pin.
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Figure 3. Timer 2 Auto Reload Mode (DCEN = 1)
(DOWN COUNTING RELOAD VALUE)

(UP COUNTING RELOAD VALUE} | ?ERUEPCT ON

Q=DOWN

T2EX PN

Figure 4. Timer 2 in Baud Rate Generalor Mode
TIMER 1 OVERFLOW

e
! +2 l
; - N i
—— NOTE: 0SC. FREQ. IS DIVIDED BY 2. MOT 12 T
o

Toex PN — 4 Lo o EXF2 > ,m%&;
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Baud Rate Generator

Timer 2 Is setacted as the baud rate genarator by setting
TCLK andfor RCLK in T2CON (Table 2}. Note that the
baud rates for transmit and receive can be different if Timer
2 is used for the recaiver or ransmitter and Timer 1 is used
for the other function. Setting RCLK andfor TCLK puts
Timer 2 into ite baud rata genaerator mode, as shown in Fig-
ure 4.

The baud rate generator moda s similar to the auto-reload
moda, in thal a rollover in TH2 causes the Timer 2 registers
1o be reloadad with the 16-bit value In registers RCAP2H
and RCAP2L, which are pragat by softwara.

The baud rates in Modes 1 and 3 are datsrmined by Timer
2's ovarfiow rate according lo the following equation.

Timer 2 Overflow Rate
16

The Timer can be configured for either timer or counter
oparation. ln mos! applications, it k8 conflgured for timer
oparation (CP/TZ = 0). The timer operation is differert for
Timer 2 when It Is used as a baud rate generator. Nommally,
as a Umer, it Increments avery machine cycle (at 1/12 the
osciltator frequency). As a baud rale generator, however, it

Modes 1 and 3 Baud Rates ~

Figure 5. Timer 2 in Clock-out Mode

Incremants evary state time {at 1/2 the osclifator fre-
quency). Tha baud rate formula is given below.

Modes1and3 | Oscllator Frequangy
Baud Rate 32 x {66536 - (RCAPZH.RCAP2L)]

where {(RCAP2H, RCAP2L) is the content of RCAP2H and
RCAP2L taken as a 16-bit unsigned integer.

Timer 2 as a baud rate generator is shown in Figure 4. This
figure s valid only if RCLK or TCLK = 1in T2CON. Note
that a rolover in TH2 does not set TF2 and will not gener-
ate an interTupt. Note too, that if EXEN2 is sel, 3 1-to-0
transition i T2EX will set EXF2 but will not cause a reload
from (RCAP2H, RCAP2L} to (TH2, TL2). Thus when Timer
2 is in use 3s 3 baud rate generator, T2EX can be used a3
an exira extemnal intemupt.

Note that when Timer 2 is running (TR2 = 1) as a timer in
the baud rate generator mode, TH2 or TL2 should not be
read from or written 0. Under these conditions, the Timer is
incremented every state time, and the results of a read of
write may not be accurate. The RCAP2 registers may be
read but should not be written to, because a write might
overlap @ reload and cause write andfor reload emors. The
timer should be tumed off (clear TR2) before accessing the
Timer 2 or RCAP2 registers.

% T2
—0q o BEITS)

R e r—ﬁf
S
2

— /T2 BIT
p1of” JV\ N
{12 \ / V *2 l O\tNO*
T20€ (T[ZMOD‘IJ
—\_ DoEatoR

paf” )

» TIMER 2
INTERRUPT
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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 puiled to a logic low. The values retumed are
as follows.

{030H) = {EH indicates manufaciured by Atmel

{031H) = 52H indicates 89C52

{032H) = FFH indicates 12V programming

{032H) = 05H indicates 5V programming

Programming Interface

Every code byte in the Flash aray can be written, and the
antire aray can be erased, by using the appropriate combl-
nation of control signals. The write operation cyca is salf-
timed and once Inltiated, will automatically lime itself to
completion.

All major programming vendors offer woridwida support for
the Almel microconirolier series. Please contact your local
programming vendor for the appropriate software revision.

Flash Programming Modes
Mode RST PSEN ALEFROG EAN,, P26 | P27 | P36 | P37
Write Code Data H L Hit2v L H H H
-
Read Code Data H H H L H H
Write Lock Bit - 1 H Hi1zv H H H H
S
Bt-2 | H L Hi2v H H L L
~
Bit-3 | H L Hi12v H L T
3 N\ |
Chip Erssa H L @y | H2Y H L Flae
—\_f 5 i
Read Signature Byts H L H H L LN I L
Note: 1. Chip Erase fequires & 10 ms PROG plise.
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Figure 9. Programming the Flash Memory

Flgure 10. Verifying the Flash Memory

*5V 45V
ATBTFS52 ° ATBTFS2 Q
= i - |
apor. M- AT py Voo | aopr. AL AT o Voo |
OOQOOH1FFFH PGM OOQOHMFFFH PGM DATA
P20 - P24 PO {&—— ey P20 - P24 PO |-+ (USE 10K
AB - Al2 A8 - A12 PULLUPS}
—p P26 1’——; P26
SEE FLASH 1—r P27 AE fe—— PROG SEE FLASH | —f P27 ALE f¢—
PROGRAMMING PROGRAMMING | i
MODES TABLE | — ¥ F38 MODES TABLE | — ¥ P36 e
(Y L—»f P37 i i
XTAL2 EA l&— VN ——— XTAL2 A fe—-
XALT  RST pe— Vi = Je e b RST Je— Vi
GNo PSEN |— *—| GND PSEN
4 ! i ,
a5 v i
Flash Programming and Verification Characteristics
T, =0°Clo70°C, Vo =5.0110%
Symbol Paramelar Min Max Units
Vs Programming Enable Voltage 1.5 125 v
g™t Programming Enable Current 1.0 mA
Wy Osdiiiator Fraquency 3 24 MHz
toa Address Setup to PROG Low 4Bt o
fonea Address Hold after PROG 48l o
torm, Data Setup o PROG Low 48t o
toox Data Hoid After PROG 4Bl o
tgrm p2.7 (ENABLE) High 1o Ve 48t o
Gl Vep Setup to PROG Low 10 us
tow Y, Hold after PROG 10 us
teon PROG Width 1 110 us
tavey Addrese to Data Valid 48y o
toew ENABLE Low to Data Valid 48, o
tenez Data Fioat after ENABLE 0 48l o
o PROE High to BUSY Low 1.0 us
{ e Byte Write Cyde Time 20 me
Note: 1. Only Tn 12vclt programming mode.
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Flash Programming and Verification Waveforms - High-voltage Mode (Vp=12V)

4 \___ PROGRAMMING . VERIFICATION
i ] ADDRESS j N ADCRERE e
; e Loy
PORT 0 ———*—*—1I ~ DAAN ‘ DATA OUT |
et — “:
s ?‘—‘1 vl lorox i,
1 | ol
ALEPROG ‘
EAN
pP2.7
{(ENABLE)
P34
{ROV/BSY)

Flash Programming and Verification Waveforms - Low-voltage Mode (Vpp=5V)

Y/ PRGBS =) . VERIFICATION
f’;g - g;: oo B2 ADDRESS 4% ADDRESS
q — e Loy
PORT 0~ T BRA N | DA ot
o { ‘
Lol lover tarox >
ALE/PROG
L —lg o
EANV, LOGKC 1
PP i KA A =N, K (817 Yogc ol x> 27 .
— H— ‘ | e
= s NSy el
(ENABLE} % /,
; et | M
S | Pl
(RDYSY) |mus | RED
e —
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Absolute Maximum Ratings®

Operating TEMPerature ... .........-.ccweoeeee 55°C 10 +125°C “NOTICE:  Stresses beyond those llsted under “Absoluts
taxdmum Ratings” may cause permanent dam-

St0rage TEMPETBIUTE —....cooc.cceer e crcrcsnre 55 C 10 +150°C age 0 the device. This s a stresa rating ondy and
functional operation of the device at these or any

Vottage on Any Pin other conditions beyond those indicated In the

with Respect 10 Ground ..o e -1.0V to «7.0V operational sections of this apedification s not
implled. Exposure to abaokute maximum rating

Maximum Operating YOMAEE .....o.eoevercecveiscicrmnscomnennne. 8.6V conditions for extanded periods may affect
dewvice refiabiity.

OC Output Current 15.0 mA

DC Characteristics
The values shown in this table are valid for T, = 40°C to 85°C and V. = 5.0V £20% unless otherwise noted.

Lymbol Parameter Condifion Min Max Units
Vy tnput Low-voltage (Excapt ER) 05 02V 01 v
Va4 inpuit Lowaolage (ER) 05 G2V 03 v
Vi input Higharaltage {Exoept XTALY, RST) 02 V408 Voct0.5 v
Vaes fnput Highwoltage (XTAL1,RST) 0.7 Ve Voo +0.5 v
Vi Output L owvoltage!” (Ports 1.2.8) | g, = 1.8 mA 045 v
Vaus Outprst Low-voltage™ fo = 32mA 045 v
(Post 0, ALE, PSEN)
vl Output High-vollage Loy = B0 8, Voo =5V £10% 24 v
RoF AT foy = 25 A 0.75 Voo v
loy = »10 pA 0.8V v
Vanr Quiput High-voltage: Loy = 800 {A, Voo = BV £10% 24 v
(Port 0 in Externad Buss Mads) oy 300 A 078 Vo 7
foy = 80 pA 08V v
4 Logical 0 Input Current (Ports 1.2.3) | Vg, = 045V 50 pA
T Legical 140 0 Trarsiion Current Ve = 2V, Vo = 5V 2 10% 850 pA
{Ports 12,3)
L, fnput Leakage Cuarent (Port &, EX) | 0.45 <V < Ve £10 pA
RRST Reset Pulldown Resisios 50 300 KQ
(o Pin Capacitance Test Fraq. = 1 MH2, T, = 25°C 10 oF
toc Power Supply Cutrent Active Rode, 12 MH2 25 mA
idie Mode, 12 MH2 85 mA
Power-down Model!! Voo = 8V 100 pA
Vo = 3¢ 40 vA
Notes: 1. Under steady state (non-transient) conditions, |y, must be externaly bmited as follows:
Maximum iy per port pinc 10mA
Maxamumn {y per 8-bit port:

Port 0: 26 mA Ports 1,2,3:15mA
Maximurn kotal I for all output pins: 74 mA
If L, excaeds the test condition, Vo May exceed the related specification. Pins are not guaranteed 10 sink curment greatsr
than the Eisted test conditions.
2. Minimum V. for Power-down is 2V,
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AC Characteristics

Under opsrating conditions, load capacitance for Port 0, ALE/PROG, and FSEN = 100 pF: load capacitance for all other
outputs = 80 pF.

External Program and Data Memory Characteristics

12 MHz Osclllator Variahie Oscillator
Symbol Parameter Min Max Min Max Units
e, Oaditator Frequency 0 24 Mz
Qi ALE Pulss Width 127 . M ™
[ Addreas Valid to ALE Low 43 tepe-13 ™
tuax Addreas Hold After ALE Low 48 teyc-20 8
Wn ALE Low to Valld Instruction In 233 ity 65 ™
o ALE Low to FEEN Low 43 teyoy-13 ™
toon PSEN Pulse Width 205 Mg e20 "
toun PBSEN Low to Valid tnstruction In 145 o 45 s
tox Input tnatruction Hoki aftar PSEN ¢ ¢ ne
togy Input instruction Ficat after PSEN 58 teyei-10 s
tonws BSEN to Addreas Vald 75 ot ns
o Address lo Yalid Instruction In 32 Sl 055 "
toag PSEN Low tn Addreas Float 10 10 ng
o R Pules Width 400 Bt o -100 e
i WH Pulse Width 400 Bty -100 ns
ety RD Low to Valld Data in 252 St 80 n
e Dala Hold After KIS ] ¢ s
thtz Deta Float After R 97 . ns
Loy ALE Low to Valld Data fn 517 Bleyo 150 m
Lops Address bo Valid Data In 585 Bl -165 s
tum, ALE Low to RS or WR Low 200 300 ¥ 50 e o #50 n
e, Addreas to RO or WRLow 203 075 s
Lo Data Valid to WR Transition 23 teye-20 n
Lo Data Valid to WR High 433 oo -120 ]
e Data Hold After WR 3 teye-20 ™
g R Low to Address Float 0 0 s
e RD or WR Highto ALE High 43 123 tepe20 feo 25 s
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AT89C52
External Program Memory Read Cycle
kN_L ——
ALE Y piRpaE, W
b ORTEY s
— g fe—
F3EN o N biv ) AN
te—-Lox v
= [l loxz
Yiax
toxix—e to—
PORT 0 > A0-AT Y INSTRIN } m-ar >
e Ly ————*
PORT 2 b B, A8 - A15 Y AB-A15
External Data Memory Read Cycle
et
ALE J ~./, Y U 'V
— r—ten
BSEN — N W
Lo {
o g i =
o L ——
RD e A
fe— Lavyy — t"”‘x—w fuo oz
T ) P d )
PORT 0 D—@ . A7 FROM Rl OR DPLX )  DATA IN $¢(A0 - AT FROM PCL>— INSTR IN
— t*m SR W
twov

PORT 2. __ )

" P20 . P27 OR A8 . A15 FROM DPH

B

Af . A15 FROM PCH




External Data Memory Write Cycle
i —
ALE ,F j 0 t—\___/
=" toran
PEN e
fo— b ——ofe—bwown —
WR DU R T | —
— — “lm
Ly —# Lowex - X
PORT O AD - A7 FROM RI OR DPLI | DATA OUT JX A0 - AT FROM PCL><INSTR IN
Lo
PORT 2 i P20 - P27 OR A8 - A15 FROM DPH X A8 - A15 FROM PCH
External Clock Drive Waveforms

0.45v

02 V- 04V

External Clock Drive
Symbol Parameter Min Max Units
ein Oscllator Frequency 0 24 MHz
oo Clock Period 418 ns
oo High Time 15 ns
Lo Low Time 15 ns
Lion Rise Time 20 ns
et Fail Time 20 ns
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Serial Port Timing: Shift Register Mode Test Conditions
The values In this table are valid for V. = 5.0V +20% and Load Capacitance = 80 pF.

12 MHz Osc Variable Osciliator
Symbol Parametar Min Max Min Max Unita
it Serial Port Clock Cyde Time 10 12, s
Lavu Qutput Data Setup to Clack Rising Edge 700 10t 133 ns
Qi Qutput Data Hold After Clock Rising Edge 50 A2 ns
s Input Data Hold After Clock Rising Edge 0 0 na
Yion Clock Rising Edge to Input Data Vatid 700 10,0, -133 ns

Shift Register Mode Timing Waveforms
INSTRUCTION | 0 ] 1 | 2 | 3 1 4 | 5 i 8 i 7 | 8 |

ALE

o == AT T AN L
lowxn r—-_. “— txniax

JWRITE TO SSUF, ) ¥ L GV (R O A ) Y G
o M\ t’“m‘ sermil
UTPUT DATA ~——0§
L R R W@@D@O@
lNPUT DATA seTRit

AC Testing Input/Qutput Waveforms"  Float Waveforms!"

Voo 05V
02 V.- OV
0.45¢ e
Note: 1. AC Inputs during testing are driven at V.. - 0.5V Naote: 1. For iming purposes, a port pin ls no longer floating
for a loglc 1 and 0.45V for & logle 0. Timing measure- when a 100 mV change from loed voltage occurs. A
ments are made at ¥, min. for a loglc 1 and V), max. port pin begins to float when a 100 mV dwvgefmm

fora logle 0. the loaded VoV, level occurs.



Ordering Information

" Bad
Spesd Power
(MHz) Supply Ordering Code Package Operstion Rangs
12 5V +20% AT89C52-12AC 44A Commerdal
AT8C52-125C 44 (0" Cio 70°C)
AT89C52-12PC 40P6
AT89C52-12QC 44Q
AT8C52-1241 44A {ndustrial
AT88C52-124( 44J (40" C 10 85 C)
AT80C52-12P1 40P6
AT84C52-12Q1 44Q
16 5V +20% AT89C52-16AL 44A Commerdal
ATSCS2-16.C 44 (¢“Cio 70°Cy
AT89C52-16PC 40P6
AT89C52-16QC 44a
AT89C52-16A1 44A industrial
AT89C52-16.1 44 (40°Clo 85 C)
AT89C52-16P1 40P6
AT84C52-16Q1 440
20 5V +20% AT80C52-20AC 44A Commerdal
AT89C52-204C 44 (G“C o 70°Cy
AT84C52-20PC 40P6
AT80C52-20QC 44Q
AT88C52-20A1 44A industrial
AT80C52-2041 44J {40 C1o 85" C)
AT80C52-20P1 40P6
ATB0C52-20Q1 440
24 5V +20% AT89C52-24AC 44A Commenrdal
AT8OC52-244C 44 (0Co 70°C}
AT89C52-24PC 40P6
AT89C52-24QC 44Q
ATEC52-24A1 44A industrial
ATE6C52-2441 44 (<40° Co 85°C)
AT89C52-24P1 40P6
ATESC52-24001 44Q
Package Type
44A 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44) 44-lead, Plastic JHeaded Chip Camier (PLCC)
40P 40-lead, 0.80{" Wade, Plastic Dual Inline Package (PDIP)
440 44-lead, Plastic Gull Wing Quad Flatpadk (PQFP)
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5 S AT89C52

Packaging Information
44A, 44-ead, Thin (1.0 mm} Plastic Gull Wing Quad 44, 44-lead, Plastic Jleaded Chip Carmier (PLCC)
Flatpack {TQFP) Dimensions in inches and {Millimeters)
Dimensions in Millimeters and (Inches)” JEDEC STANDARD MS-018 AC
JEDEC STANDARD MS-026 ACB
Lo oy B
NN FLOINE | R I | ' ¢
i K Paanary | | sl s
0803 ISE — i %%% ,E_‘E"—u' | HES | wEsn
'f_ k-
= m%‘a’ﬁi‘“ = ﬁm}" = e
i ;z’mbﬂ}m

9 4 i f l
o 7 Ve 1
oot R w sy p W
! 4
L} P ors0mly 018 {08 _j 1

T TR0 1S

Q2251 X 457 NAX [RG

TS
mo:«m“'i

Controlling dimension: milimeters
4006, 40-lead, 0.600" Wide. Piastic Dual Infine 44Q), 444ead, Plastic Quad Flat Package (PQFP)
Package (PDIP) Dimensions in Mitlimeters and ({ nches)*
Dimensions in Inches and {Milimeters) JEDEC STANDARD MS-022 AB
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