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Abstract
This project proposes the method is design and rotating display board. It can show several
messages which consist a board on led of the rotating display board. Led of the arm can rotate

around by DC motor. Which conirol display with programmable use to the microcontroller
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Features

» Compatible with MCS-51™ Products

* 4K Bytes of In-System Reprogrammable 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 Programmable /O Lines

* Two 16-bit Timer/Counters

= Six Interrupt Sources

* Programmable Serial Channel

* Low-power ldle and Power-down Modes

Description

The AT83CS51 is a low-pawer, high-performance CMOS 8-bit microcomputer with 4K
bytes of Fiash programmable and erasable read only memory (PEROM). The device
i$ manufactured using Atmel's high-density nonvolatile memary technology and is
compatlible with the industry-standard MCS-51 instruction set and pinout. The on-chip
Flash allows the program memery to be reprogrammed in-system or by a conven-
ticnal nonvolatile memary programmer. By combining a versatile 8-bil CPU with Flash
on a monolithic chip, the Atmeal AT89C51 is a powerful micrecomputer which provides
a highly-flaxible and cost-effective sclution to many embedded contral applications.
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The ATBICH1 provides the following slandard features: 4K
bytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-hit
timer/counters, a five vector iwe-level interrupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
cuitry. in addition, the AT89C51 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 altowing the RAM, timer/counters,
serial port and interrupt system to continue funclioning. The
Pawer-down Mode saves the RAM conlents but freezes
the oscillator disabling all other chip functions until the next
hardware reset.

Pin Description

vCC
Supply vollage.

GND
Ground.

Port 0

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

Port O may aiso be configured la be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memaory. In this mode PO has internal
puliups.

Port 0 also receives the code bytes during Flash program-
ming, and autputs the code bytes during program
varification. External pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bi-directional I/C port with irternal pullups.
The Port 1 oulpul buffers can sink/scurce faur TTL inputs.
When 1s are wrillen to Port 1 pins they are pulled high by
the internal pullups and can be used as inpuls. As inpuls,
Port 1 pins that are externally being pulled low will source
current (1, ) because of the internal puilups.

Port 1 aiso receives the low-order address bytes during
Flash programming and verification.

Port 2
Port 2 is an 8-bit bi-directional 1/O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inpuls.

When 1s are wrilten to Port 2 pins they are pulled high by
the internal pullups and can be used as inputs. As inpuls,

Port 2 pins that are externally being pulled fow will source
current (1) because of the internal puliups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses 1o
external daia memory that use 16-bit addresses (MOVX @
DPTR). in this application, it uses strong internal pullups
when emitting 1s. During accesses to externat data mem-
ory thal use 8-bit addresses (MOVX @ RH, Port 2 emits the
cantents 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-bif bi-directional /O port with internal pullups.
The Port 3 oulput buffers can sink/source four TTL inputs.
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 {),, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed belaw:

Port Pin Alternate Functions

P3.0 | RXD (serial input port)

P3..1 TXD (serial outpﬁtr port)r 7 7

P3.2 INTG (extafnél inte-rrﬁbt 0) .

P33 INTT {external interru;rnrir ﬁ)

P3.4 TC (limer O ekternél Vir;pLJir] 7

P3.5 T1 (timer 1 axtéraai mput) T

P3.6 WR 7(exrternal drafa mémory write strobe)
P3.7 : “ .ﬁlj- (exterﬁal 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 wo machine cycles while
the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for fatching 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 aperation ALE is emitted at a constant rate of 1/6
the oscillator frequency, and may be used for external tim-
ing ar clocking purposes. Nate, however, that one ALE

AIMEL 3
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pulse is skipped during each access to external Data
Memory.

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

PSEN

Program Store Enable is the read strobe 1o extemal pro-
gram memory.

When the AT89C51 is execuling code from external pro-
gram memory, PSEN is aclivated twice sach machine
cycle, excepl that two PSEN activations are skipped during
each access to external data memory.

EA/VPP

External Access Enabie. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memaory locations slarting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internatly fatched on reset.

EA should be strapped to Vee for internal program
axgcubions

This pin alsa receives the 12-volt programming enable volt-
age (Vpp) during Flash programming, for parts that require
12-V0|t Vpp.

XTAL1

Input to the inverting oscillator amplifier and input to the
internal clack operating circuit.

XTAL2
Output from the inverling oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTALZ are the input and cutput, respectively,
of an inverting amplifier which can be cenfigured for use as
an on-chip oscillator, as shown in Figure 1. Either a quariz
crystal or ceramic resonator may be used. To drive the
davice from an external clock source, XTALZ should be left

unconnected while XTAL1 is driven as shown in Figure 2.
There are no requiremants on the duty cycle of the external
clock signal, since the input to the internal ciocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum vollage high and low time specificalions must be
abserved.

ldle 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 takas control, On-chip hardware
inhibits access to internal RAM in this event, bul access to
the port pins is not inhibited. To eliminate the possibility of
an unexpecled write to a port pin when idle is terminated by
resal, the instruction following the one that invokes Idle
should not be one that writes to a port pin or to external
memory.

Figure 1. Oscillator Connections

cz?

- - XTALZ
j e
" all o
® ) - XTAL1
|
.- GND

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

= 40 pF + 10 pF for Cerarnic Resonators

Status of External Pins During Idle and Power-down Modes

Mode Program Memory ALE PSEN PORTO | PORT1 PORTZ . PORT3 |
Idle Internal 1 ! 1 Dam  Da Data  Dala |
ldle ‘ External . t ! 1 i f.:lo.at " ! ) Data Address Data
Power-dou..rn. i Internal 0 0 | Da;la_ Dala .Daté . Data
Power-down | External S0 o | Float Data Data | Data

4 AT89C51 memseeessssesssesss——
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Figure 2. External Clock Drive Configuration

NC XTALZ
EXTERNAL
OSCILLATOR KTALT
SIGNAL
GND

Power-down Mode

in the power-down mode, the oscillalor is stopped, and the
instruction that invokes power-down is the last instruction
executed. The on-chip RAM and Special Function Regis-

Lock Bit Protection Modes

ters retain thair values until the power-down made 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 Vi
is restored to its normal aperating level and must be held
active long enough to allow the osciliator 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 programmaed, the logic level at the EA pin
i5 sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to 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 to
function properly.

! Program Lock Bits

T
|
i
{
|
j

| LB1 | 1B2 | LB3 | Protection Type

1 : W] I U Mo program lock features

2 ' P U] _ 8] MOV instructions executed from external program memory are disabled from
‘ ! felching code bytes from internal memory, EA is sampled and latched on reset,

i and further programming of the Flash is disabled
e : . . /
3 J i Same as mode 2, also verify is disabled
4 i J P Same as mode 3, also external execution is disahled

AIMEL
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Programming the Flash

The ATBIC51 is normally shipped with the on-chip Flash
memory array in the erased state (lhat is, contents = FFH)
and ready to be programmed. The programming interface
accepls either a high-voltage (12-volt) or a low-voltage
{V.c) program enable signal. The low-vollage program-
ming mode provides a convenienl way to program lhe
ATBYCS1 inside the user's system, while the high-voltage
programming mode is compatible with conventional third-
party Flash or EPROM programmers.

The AT89C51 is shipped with either Ihe high-vallage or
low-voltage pragramming mode enabled. The respeactive
top-side marking and device signature codes are listed in
the following tahie.

Vep = 12V Vpp = 5V
Top-side Mark ATB3CH AT82CA1
XXXX ‘ XXXX-H
| yyww | yyww
Signature © (030H) = 1EH | (030H) = 1EH
(031H) = 51H ' (031H) = 51H
(D32H} =F FH © t032H) = 05H

The AT89C5H1 code memory array is programmed byte-by-
byte in either programming mode. To program any non-
blank byte in the on-chip Flash Memory, the entire memory
must be erased using the Chip Erase Mode.
Programming Algorithm: Before programming the
AT89C51, the address, data and control signats should be
set up accerding to the Flash programming mode 1able and
Figure 3 and Figure 4. To program the ATB9CS1, take the
following sleps.
1. Inpul the desired memory location on the address
lines.
Inpul the appropriale data byte on the dala lines.
. Activate the correct combination of controt signals.
4, Raise EA/VPP tc 12V for the high-voltage program-
ming mode.
5. Pulse ALE/PROG once to program a byle in the
Flash array ar the lock bits. The byle-write cycle is
self-imed and typically takes no more than 1.5 ms.
Repeal sleps 1 through 5, changing the address

and dala for the entire array or until the end of the
object file is reached.

Data Polling: The AT89C51 features Data Polling to indi-
cate the end of a write cycle. Buring a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written datum on PO.7. Cnce the write cycle
has been completed, true data are valid on alt 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 oulput signal. P3.4 is puiled
tow after ALE gaoes high during programming to indicate
BUSY. P3.4 is pulled high again when programming is
dape o indicate READY.

Program Verify: if lock bits LB1 and LB2 have not been
programmed, the programmed code dala 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 feafures are enabled.

Chip Erase: The entire Flash array is erased electrically
by using the proper cambinatior: of control signals and by
holding ALE/PRQG low for 10 ms. The code array is wrillen
with all "1”s. The chip erase aperation must be executad
before the code memary 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 O32H, except that P3.6 and
P3.7 must he pulled to a logic low. The values returned are
as follows.

(O30H) = 1EH indicates manufactured by Atmet
{031H} = 51H indicates 83C51

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

Programming Interface

Every code byte in the Flash array can be written and the
enlire array can be erased by using the appropriate combi-
nalion of cantrol signais. The write aperatior 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.
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Flash Programming Modes

Mode | RsT | PSEN ALE/PROG EAN,, | P26 P27 | P36 | P37
Write Code Data H H12v L H H H
—~__
Read Code Data H L i H L H
Write Lock Bit- 1 H L B HI12v H ol H
Bit - 2 H L HA2v H H L L
BN
Bit - 3 H L s Hi12v H L H L
NS
Chip Erase H L i) H2v H L L L
N\\\V7
Read Signature Byte H L | H H L L L L
Note: 1. Chip Erase requires a 10 ms PROG puise.
Figure 3. Programming the Flash Figure 4. Verifying lhe Flash
Ay +&y
ATBICS1 e ATB9CS1 9
- AT Vi Al - A \
ADDR. f\lQ,l,.,;,\,;.. =3 e AODR 't\q f‘j,. 21 Vs cad
OQOOH.OFFFH | S QODOHOFEFH [ PG DATA
L—» P20 - P23 PO |a g‘f{g\ - — - P20 - P23 PO »UsE 10K
- P26 » P26
SEE FLASH M P27 ALE e FROG SEE FLASH » P27 ALE |4
PROGRAMMING i PROGRAMMING .
MODES TABLE L R MODES TABLE » P3G ;.V
¥ PaF o P S
. XTALY EA |4 Y P XTALZ EA (4 :
323 MHZ | o w2 M2 s
* ! [
- S
. XTAL RST e » XA RST |4 7,
] GHND PIEN 3 GND PSEN
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Flash Programming and Verification Waveforms - High-voltage Mode (V,, = 12V)

1D . P17 . PROGRAMMING . ~ VERIFICATION
P20 - P23 N ~ ADDRESS o ADDRESS
: ‘ > o Lagy
H | ! B - .
PORT O . Do DATA IN R i DATA OUT -
« g lgaox e *
taver 4 . o taax ;
b, 4 > - A '
S‘K:.Li <« o ,\ s,
o Ve lhoaict
EANpe oo kooico
> « | ' ' » a i
P27 | 7 | oy e sras
(ENABLE) \\ |/ S
besmt %\ ||/ /9 '
P34 ! TN
{RDY/BSY) 5 BUSY | READY
i N tve b

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

51g Pt 7 PROGRAMMING : VERIFICATION
P20 - P23  ADDRESS : - ABDRESS
: : £ @1l
o Mg lguoxt » : :
bvar @ = o g : !
ALE/PROG O O3 4
N .." lggh sl ™ :
' =l R\ S 4
EAN g o N \AT /1D N L
Cw :4 e S+ . . - ; 1. -
p2.7 N A fagy | o« 0 lenoz
(ENABLE) : |
tenge - =
P3.4 . e [ P
(RDY/BSY) o BUSY . READY
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Flash Programming and Verification Characteristics
T, =0°Cto 70°C, Vo = 5.0+ 10%

Symbol Parameter Min : Max Units
VAR Programming Enabie Voltage 115 12.5 V)
It Programming Enahte Current - - ;I.O 7 mA-
1..‘[&“ “ .Oscillator Frequency 7 l 3 R 247 | ”MHZ
taver " Address Setup to PROG Low ' 71 M8l | '
Lorax  Address Hokd after PROG | L #Blge | }
el ‘ Data Setup to PROG Low 1 48le oL N j
terox . ; Data Hold after PROG ' 74BtCLCL -
[ l P2.7 (E'N’Z\”ETEE} High to Vpp - "48ECLC.L o
tapaL | Vo Seiup o PROG Low ‘ i, 1-0 HS
! {(';HSL'EUH o o Hokd ater S , 1.0 I . R ;,S
laLen 7 | FROG width 1 1 110 o ps )
Lavav . Aqdress o Déta Valid i : . . 48&161” \ 7 % 7
feLav | ENABLE Low to Data Vaiid ! 7 L 48 Y ’
tevgz i Data Float after ENABLE [ 0 48tCLCL A\
tamEL PROG High to BUSY Law ; 1 .p us
twe Byte Wrile Cycle Time j i L 20 ‘ ms

Note: 1. Only used in 13-valt programming mode.
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. . *
Absolute Maximum Ratings
—
Operating Temperature.........cccoovviiverieieennns -55°C tp +125°C “NOTICE:  Stresses heyond those listed under “Absolute
Maximurn Ratings” may cause permanent dam-
Storage Temperalure ..., 65°C to +150°C age to the device. This is a stress rating only and
functionai aperation of the device at these or any
Voliage on Any Pin : other conditions beyond those indicated in the
with Respect o Ground ... -1.0Vio +7.0v operational sections of this specification is not
impliad. Exposure to absolute maximum rating
Maximum Operaling Vollage ... 6.6V conditions for extended periods may affect device
reliability.
DC Cutpul Current. ...t 15.0 mA
DC Characteristics
T, = -40°C 1o 85°C, Vo = 5.0V £ 20% {unless otherwise noted)
Symbo! Parameter Condition Min Max Units
v, nput Low-volage ! (Except EA) 0.5 0.2 Vge- 01 v
e A A TR KA A S = el _
Vi : Input Law-voltage (EA) : 0.5 0.2V,.-03 Y
V4 Input High-voitage (Except XTAL1, RST) 02V +08 Vet 0.5 v
Vit Input High-voltaga (XTAL1, R5T) 0.7 Ve Vep+ 05 vV
Vo, Output tow-voltage " {Ports 1.2.3) lgL = 1.8 mA 0.45 v
Qutput Low-voitage'" 1 :
Vo (Port 0, ALE, FSER) I, = 3.2mA 0.45 v
o e e — e —— g e —— - S g - SARRARRS B .. 3 - l - —
lap = B0 PA, V.o = BV = 10% 2.4 v
Oulput High-voltage e \V/ My RN €W ° g T
Vor  {Ports 1,2,3, ALE, PSEN) AT TR \\Je pavtwe | ¢ v
lop = =10 A 0.9V, v !
lon = -800 PA, Ve = 5V £ 10% 24 v :
Output HighvoltSge e RAFAAZMA NN g SITIT — NS o 48 7 |
Vo (Port 0 in External Bus Mada) el QL?,S,TV'“ v
0.9 Ver v
I ‘. Logical O Input Current (Ports 1,2,3) W= S0 WA
Logical 1 to O Transition Currerd
a0 (Ports 1,2,3) -650 A
Iy Input Leakage Current (Port 0, EA) 10 LA
RRST Reset Puil-down Resistor 50 300 K2
C Pin Capacitance Test Freq. = 1 Mz, T, = 25°C ; 10 pF
: Active Mode. 12 MHz 20 mA
Powear Supply Current - B G - e - e e e ]
ldle Mode, 12 MHz 5 i mh
ECC T [ — S L . PRPE . PR i ST T F U g ——
P Ve s 6V } 100 BA
Powar-down Mode(z) v _ T — — . r IO - e e e
| Voo =3v | 40 HA

Notes: 1. Under steady state (non-transient) conditions, t, must be externally limited as follows:
Maximum |y per port pin: 10 mA
Maximum |, per 8-hit port: Port 0: 26 mA
Ports 1,2, 3: 15 mA
Maximum total |5, for all output pins: 71 mA
I exceeds the tesl condition, Vi, may exceed the refated specification. Pins are not guaranteed (o sink current greater
than the listed test conditions.
2. Minimum V. for Power-down is 2V.

10 AT89C51 e ————————
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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF: load capacitance for all other

oulpuis = 80 pF.

External Program and Data Memory Characteristics

| 12 MHz Osciliator 16 1o 24 MHz Oscillator

Symbol Parameter | Min ! Max | Min ‘ Mék Units
Mec | Oscillator Frequency l : 0 24 MHz
b ‘ ALE Pulse Width 127 o 2t 40 ns
Ll Address Valid to ALE Low 43 tero-13 ns

P ax Address Hold after ALE Low | 48 Lo o -20 : ns

| by ALE Low to Valid Instruction In 233 At - -85 ns
LpL . ALE Low tc PSEN Low i 43 tCLCL:fS. ns
to P : PSEN Pulse Widlh 205 - 3tg ¢ -20 - ons
to 1y " PSEN Low tc Valid Instruction In ; 145 Bt 45 | ns

ey input Instruction Hold after PSEN 1 0 ; o i 7 ! ns
tpyiz ‘ Input Insiruction Float after PSEN ‘ 59 r - lie-10 ns
(. PSEN to Address Valid 75 top LB J ns
Loy Address to Valid Instruction in 312 | Slcc-55  ns
loas PSEN Low to Address Floal f 10 } I 10 7 ns
tr. RH _ RD Pulse Width 400 : Bty o -100 ns
bt i ‘ WR Pulse Width 400 , | Bley o100 ns
tay oy RD Low o Valid Data In : 252 ! Bl o -00 ns
Dy Data Hold after RD 0 ‘ 0 s
trunz | Data Float after RD . : 97 | . ‘ 2o 28 ns
Y | ALE Low to Valid Data In 537 ) 8lay . -150 ns
avon _ Address to Valid Dala In i 585 | Moo -165 ns
t e ALE Low to RD or WR Low 200 ' 300 Bl o -50 3tg o +o0 ns

| bt ' Address lo RD or Wi Low 3 203 Aty ¢ 75 ns
terwx Data Valid to WR Transition 23 | g -0 ns
Lo } Data Valid to WR High . 433 a Ttor -120 ns
twmax Data Hold afler WR | 33 ' to o -20 ns
tay oz RD Low to Address Fioal 0 0 ns
b RO or WR High lo ALF High - 1 48 123 lo o =20 ‘ tee*?5 1 ns ]

| ‘ImEl 11
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External Program Memory Read Cycle

- Lo, *
ALE |
: - > topy
Loy b *oT 3
| v b .
PSEN i »legw
o : ‘ ‘
I I ‘“‘ PR W
b - yi o Loz >
. f i oo w - 3
PORT O AR AT CFING rR'(_N B .,A,{] _Q AT :
- Lo >
PORT 2 L AR - A1S ag.ats
External Data Memory Read Cycle
- LV »
ALE S
|
LG Y
PSEN ¢ ;
- Yoy >
y g I‘I}LF‘.H L
- b > :
R . _
D - b ax e \
- B T U SN
;l‘ tr\ﬂl, » i ! 3 - y
! o2 Wi .o Lapimx
PORT 0 VA0 - A7 FROM Ri GR DPL ¢ % . - DATA IN' | -0 AD - A7 FROM PCL - INSTR IN
- Lan -
- LIV »
PORT 2 g P20 - P27 OR A - A1 FROM DPH A8 - A15 FROM PCH

12
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External Data Memory Write Cycle

:‘
-

»

T TTNTR,
ALE '
PSEN
b Y we 4 thWH
WR ol e
« gy lavwx —»
| P lovwn
PORT 0 (AD - A7 FROM RI OR DPLI DAIA OUT
- t;\‘.f'WL "
PORT 2 r P20 - P27 OR A8 - A15 FROM DPH

External Clock Drive Waveforms

o byin

|
M by
|

- AD - AT FROM FCL - - INSTR IN

- AB - ATS FROM PCH

e e
;' t'CH"‘»" = f. » q ,, ™ [
\y <4 ' ‘ - CHCL
Voo - DBV t < a
07V <€ |
‘ | |
0.2 Veg- 01V ] ?
0.45Y
M\ R >
~ Lo S
External Clock Drive
| Symba! JT Parameter Min o i —
1
gL - Oscillator Frequency j o " | e
terer Clock Period 416 ‘ s
lenex High Time 15 i,
toLex ! Low Time | 15 N
Lol cH } Rise Time 0 | i,
| e ' Fall Time 20 i

AImEL
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Serial Port Timing: Shift Register Mode Test Conditions

(Vee = 5.0V £20%; Load Capacitance = 80 pF)

fogic 1 and 0.45V for a logic Q. Timing measurements
are made at V, min. for a fogic 1 and \y_max. for a
logic 0.

14

12 MHz Osc Variable Oscillator Units
Symbo! Parameter Min . Max Min ‘ Max
by x i Serial Port Clock Cycle Time 1.0 | 2000 i Hs
tavxh Output Data Setup to Clock Rising Edge 700 ‘ 100 -133 ‘ ns
tymox . Output Data Hold after Clack Rising Edge 50 e, -117 ns |
 Aennx | input Data Hold after Clock Rising Edge ’ 0 0 ! ns
[y ’ Clock Rising Edge to Input Dala Valid . 700 L 10tg 133 1 ns
Shift Register Mode Timing Waveforms
INSTRUCTION o i 1 2 3 4 5 6 .7 8
ALE L ) | : CINGEL T L
S ety
CLOCTK ; : :
to_\;xn - > ;
' - !xnp,\:
WRITE TG SBUF W WY N2 NS T 5 6 T
A L& tax *
OUTPLIT DATA TTEV A EESl IR : SETTI
. CLEARRI : '1'.'\:_IIL’)‘4‘ SNALID WAL ety { . *\.;,ru,»p,- =] ‘f\fmli;'- © vaun wtub
v s
INPUT DATA, SETRI!
AC Testing Input/Output Waveforms'”  Float Waveforms("
Veo- 0By e V:;:,r;. 4 ogay 7). 1 - \,‘L_]L RS
TEST POINTS LAY, . Timing Reference
) B, WL Pairts
02 M, - 01y V.ot O VLt
0430 o AR oL
Note: 1. AC Inputs during testing are driven al V.. - 0.6V for a Note: 1. For timing purposes, a port pin is no longer floating

when a 100 mV change from load voltage occurs. A
port pin begins o float when 100 mV change from
the lnaded Vi /Vo, level cocurs.

AT89C51 messssss—————e———
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Ordering Information

Speed Power ;
(MHz) Supply Ordering Code I Package : Operation Range
2 5Va0% AT89GE1-12AC | 24A Commercial
AT89C51-12JC e (0°C to 70-C)
ATBICE1-12PC 40P
. ATBOCS51-12GC 3403
. ATBOC51-12Al 44A Industriat
i o ATBYCE1-121 44} (40° G to 85°C)
| ATB9C51-12PI 40P6
ATBICS1-120 | 440
16 5V +20% ATBOC51-16AC — Commercial
ATBICH1-16JC 44 (0°C 10 70°C)
ATBICET-16PC 40PB
ATBAC51-16Q0C 440
ATBICST-16A 44A industriat
ATBICS1- 161 44) (40°C 1o 85°C)
ATBICE1-16P] 40PB
AT89C51-16QI 440
20 BVi20%  AT8ICH1-20AC o an Gommercial
i | ATBOC51-204C | aad ; (0°Cta 70°C)
; | ATBOCS1-20PC 40P6
| ATBYCH1-200C 44Q
 ATB9CSH1-20Al 247 Industrial
: ATBYCH1-20J0 44] 1 {(-40°C 10 85" C)
: ATEICH1-20P 40P6
| ATSHC51-2001 - aq
24 | 5V +20% ‘ ATBICS51-24A0 : 44A Commercial
' | ATBIC51-241C 444 I (0°Gto 70 C)
| ATBOC51-24PC 40P6
| ATBOCH1-24QC 440
ATBYC51-24 A1 44A ‘ Industrial
ATEOCE1-241 44) | (-40°C t0 85°C)
| ATBYCS1-24P 40P6 |
. ATBICS1-24Q 44Q
Package Type
44A 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44y | 44-lsad. Plastic JHeaded Chip Garrier (PLGC) )
40P6 40-lead, 0.600" Wide, Plastic Dual Inkne Package (FDIP) |
44Q 44-lead, Plastic Gull Wing Quad Flalpack (PQFP) i

AIMEL
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Packaging Information

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

Dimensions in Millimeters and {Inches)*

JEDEC STANDARD MS-026 ACE

PRLLEVES

Bkl - R T T e

"1
sCo e ol N i
P }
i :..'.I i

I

| Conftralling dimension: millimeters

44, 44-lead, Plastic JHeaded Chip Carrier (PLCC)
Dimensians in Inches and (Millimeters)
JEDEC STANDARD MS-018 AG

PR A 34
I
il T

b e el R E TUREF 30

40P6, 40-lead, 0.600" Wide, Plaslic Dual intine
Package (PDIF})
Dimensions in inches and (Millimeters)

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

1D

Gl 5 BRG

'
; ‘ S (F DEL KA
i ! \
7 . R
b b

Conirolling dimension: mifiimeters
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