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ABST RACT

]t is well known that the technology of RFID (Radzo Frequency Idcentification) plays
lmponant roles i in routine life. As can be seen from lD card or any paymcnt cards such as credit
card and train ncket vend:ng which have exactly data in itself and can be verified.

This Project prcscms about workmg Qf RF (Radio Frequency) and application of RFID
(Radio Frequency Identification) to know positions by sound for blind. This project is controlled

by microcontroller. For convenience in routine life.
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atures

»mpatible with MCS-51™ Products

( Bytes jof In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles
1lly Static Operation: 0 Hz to 24 MHz
ree-Level Program Memory Lock

'8 x 8-Bit Internal RAM :

! Programmable I/O Lines

vO! ‘16 B|t Timer/Counters

x Interrupt Sources

ogrammable Serial Channel

w Power Idle and Power Down Modes

scﬁpﬁon
AT89051 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
35 of Flash Programmable and Erasabie Read Only Memory (PEROM). The
ice is manufactured using Atmel’s high density nonvolatile memory technology
is compatible with the industry standard MCS-51™ instruction set and pinout. The
>hip Flash allows the program memory to be reprogrammed in-system or by a con-
tional nonvolatile memory programmer. By combining a versatile B-bit CPU with
sh on a monolithic chip, the Atmel ATB9CS51 is a powerful microcomputer which
sides a highly flexible and cost effective solutlon to many emhedded control appli-
ans.

{continued)
1 Configurations PDIP
Pt. 011 40 O VvCC
P1.1 ]2 39 [0 PO.C {ADD}
r1.20] 3 38 3 PO.1 {AD1)
P1.3]4 37 [1 P0.2 {AD2)
P1.40C]s 36 |1 PC.3 {ADI)
P1.51 6 35 |7 P0.4 {(ADAa)
P1.6d7 34 1 P0.5 {ADS)
P1.7] 8 33 b Po.6 {aDSE)
RST O 9 32 [3 Pe.7 {(ADT)
(RxD) P30 10 31 b EAIVPP
PQFP/TQFP (TXD) P3.1 4 11 30 O ALE/PROG
Sraa (TNTO) P3.z] 12 20 O PEEN
cooo (TNT3) P3.3 13 28 {1 P2.7 (A15)
R (TO) P3.arC] 14 271 P2.6 (Al14)
NDEX 4mNTD porno {T1) P3.5 15 26 (1 P2.5 (A13)
ORNER T S (WR) P3.6C] 16 251 P2 4 (A12)
o
\ gcaapoZz>odno : (RO) P2.7 0] 17 2a O P2.3 (A1)
XTaL2 C| 18 23p rP2.2 (A10}
44,3874 440,538,738, 34 XTAL1 O 18 221 p2.1 (a8}
P1.5 51 33 [IP0.4 [AD4) GND . 20 21 fp P20 (a8)
P1.6 O 2 32 F1P0.5 (ADS5)
P3.7 3 31 O PD.6 (ADS) PLCC
RST 4 30 3PO.7 [(ADT)
D) P3.C 5 29 [OEAIVPP gggg
NC O & 28 BNE
%) P31 7 27 DALE/FROG 1azs
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ATB9C51 provides the following standard features: 4K
s of Flash, 128 bytes of RAM, 32 l/O lines, two 16-bit
r/counters, a five vector two-level interrupt architecture,
il duplex serial port, on-chip oscillator and clock cir-
y..In addition, the AT89C51 is designed with static logic
»peration down to zero frequency and supporis two
~are selectable power saving modes. The Idle Mode
s the CPU while allowing the RAM, timer/counters,
al port and interrupt system to continue functioning. The
rer Down Mode saves the RAM contents but freezes
sscillator disabling afl other chip functions until the next
iware reset.

1 Description

ply voltage.

b
und.

to

t 0 is an §-bit open drain bidirectional I/O port. As an
»ut port each pin can sink eight TTL inputs. When 1s
written to port 0 pins, the pins can be used as high-
edance inputs,

t 0 may also be configured to be the multiplexed low-
2r address/data bus during accesses to external pro-
n and data memory. In this mode PO has internai pul-
t 0 also receives the code bytes during Flash program-
g, and outputs the code bytes during program verifica-
. External pullups are required during program verifica-

t1

t 1 is an 8-bit bidirectional /O port with intemal pullups.
+ Port 1 output buffers can sink/source four TTL inputs.
en‘1s are written to Port 1 pins they are pulled high by
internal pullups and can be used as inputs. As inputs,
t 1 pins that are externally being pulled low will source
‘ent {I,) because of the internal pullups.

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

t2

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

t 2 emits the high-order address byte during fetches
n external program memory and during accesses to
smal data memory that use 16-bit addresses (MOVX @
TR). 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 bidirectional /O port with internal pullups.
The Port 3 output 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 (I, ) because of the pullups.

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

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 TNTO (external interrupt 0)

P3.3 INTT (external interrupt 1)

P3.4 TO (timer 0 external input)

P35 T1 (timer 1 external input)

P3.6 WR (external data memory write strobe)
P3.7 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 emitted 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-
pulse is skipped during each access to external Data Mem-
ory.

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 to external pro-
gram memory.
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i the ATB3C51 is executing code from external pro- It shouid be noted that when idle is terminated by a hard
1 memory, PSEN is activated twice each machine ware reset, the device normally resumes program execu-
3, except that two PSEN activations are skipped during  tion, from where it left off, up to two machine cycies before
1 access to external data memory. the internal reset algorithm takes control. On-chip hardware

/ inhibits access to internal RAM in this event, but access to

PP o N the port pins is not inhibited. To eliminate the possibility of
'ral Access Enable. EA must be strapped to GND in 4, nexpected write to a port pin when Idle is terminated by
T to enable the device to fetch code from external pro-  eget, the instruction following the one that invokes Idle

n memory locations starting at 000CH up to FFFFH. o514 not be one that writes to a port pin or to ext I
3, however, that if lock bit 1 is programmed, EA will be memory. port P rloexiemna

nally latched on reset.

should be strapped to Ve for internal program execu- Figure 1. Oscillator Connections
3

cz
. pin also receives the 12-volt programming enable volt- 1 XTALZ
(Vpp) during Flash programming, for parts that require ; l
olt Vpp.
PP ]
L1

c1
- XTALA

i to the inverting oscillator amplifier and input to the
-nal clock operating circuit.

L2

sut from the inverting oscillator amplifier. GND

e I

.cillator Characteristics

\.1 and XTALZ2 are the input and output, respectively,
n invgrting :amp!iﬁer which can b.e configur‘ed foruseas oo C1, G2 =30 pF + 10 pF for Crystals

m-chip oscullqtor, as shown in Figure 1. Either a.quartz = 40 pF + 10 pF for Ceramic Resonators
stal or ceramic resonator may be used. To drive the

ice from an external clock source, XTAL2 should be left ~ Figure 2. External Clock Drive Configuration
onnected while XTAL1 is driven as shown in Figure 2.
re are no requirements on the duty cycle of the external
:k signal, since the input to the internal clocking circuitry
rough a divide-by-two flip-flop, but minimum and maxi-
1 voltage high and low time specifications must be
erved.

NC ——— 1 XTAL2

EXTERNAL
OSCILLATOR ———— XTAL1
e Mode SIGNAL
ile mode, the CPU puts itself to sleep while all the on-
» peripherals remain active. The mode is invoked by GND
ware. The content of the on-chip RAM and all the spe-
functions registers remain unchanged during this
je. The idle mode can be terminated by any enabled
rrupt or by a hardware reset.

atus of External Pins During Idle and Power Down Modes

-

sde Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
e Internal 1 1 Data Data Data Data
e External 1 1 Float Data Address Data
wer Down Internal 0 0 Data Data Data Data
wer Down External 0 0 Float Data Data Data

2 AT 89 C /51 00000000




wer Down Mode

1e power down mode the oscillator is stopped, and the
‘uction that invokes power down is the last instruction
suted. The on-chip RAM and Special Function Regis-
retain their values until the power down.rmode is termi-
:d. The only exit from power down is a hardware reset,
et redefines the SFRs but does not change the on-chip
A. The reset should .not be activated before Vg is
ored to its normal operating level and must be held
e long enough to allow the oscillator to restart and sta-
e,

ck Bit Protection Modes

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 addi-
tional 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 to a random
value, and holds that value until reset is activated. itis 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 Protection Type
LB1 LB2 LB3

1 U ] U No program tock features.

2 | P U u MOVC instructions executed from external program memory are disabled from fetching code
bytes from internai memory, EA is sampled and fatched on reset, and further programming of the
Flash is disabled.

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

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

sgramming the Flash

: ATB9CS51 is normally shipped with the on-chip Flash
nory array in the erased state (that is, contents = FFH)
ready to be programmed. The programming interface
epts either a high-voltage (12-volt) or a low-voltage
c) program enable signal. The low voltage program-
g mode provides a convenient way to program the
19C51 inside the user's system, while the high-voltage
Jrarmming mode is compatible with conventional third
y Flash or EPROM programmers.

+ ATB9C51 is shipped with either the high-voltage or
-voltage programming mode enabled. The respective
.side marking and device signature codes are listed in
following table.

Vpp = 12V Vpp =5V
n-Side Mark ATBIC51 ATBICSH1
XX XXXX-5
Yyww yyww
jnature (030H)=1EH {030H)=1EH
(031H)=51H (031H)=51H
(032H)=FFH (032H)=05H

 ATB9CSH1 code memory array is programmed byte-by-
2 in either programming mode. To program any non-
1k byte in the on-chip Flash Memory, the entire memory
st be erased using the Chip Erase Mode.

AIMEL )

Programming Algorithm: Before programming the

AT89C51, the address, data and control signals should be

set up according to the Flash programming mode table and

Figures 3 and 4. To program the ATB9SC51, take the follow-

ing steps.

1. Input the desired memory location on the address
lines.

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

4. Raise EAVpp to 12V for the high-voltage programming
mode.

5. Pulse ALE/PROG once to program a byle 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 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. During a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written datum on PQ.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 pulted
low after ALE goes high during programming to indicate
BUSY. P3.4 is pulled high again when programming is
done to indicate READY,

w
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gram Verify: If lock bits LB1 and LB2 have not been
rammed, the programmed code data can be read back
he address and data lines for verification. The lock bits
10t be verified directly. Verification of the lock bits is
eved by observing that their features are enabled.

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

ding the Signature Bytes: The signature bytes are
1 by the same procedure as a normal verification of
tions 030H,

4, and 032H, except that P3.6 and P3.7 must be pulled
logic low. The values returmed 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.

Flash Programming Modes

de RST PSEN ALE/PROG EANpp | P26 | P27 | P36 | P37
ite Code Data H L HA2V L H H H
—~_
ad Cede Data H L H H L L H H
ite Lock Bit- 1 H L H/12v H H H H
N
Bit-2 H L H/12V H H L L
-~
Bit-3 H L H/12v H L H L
—~_
ip Erase H L (1) H/12V H L L L
~
ad Signature Byte H L H H L L L L

1. Chip Erase requires a 10-ms PROG pulse.

AT 89 C 51 1 — S ——




re 3. Programming the Flash

AT89C51

Figure 4. Verifying the Flash

+5V

+5V :
AT89C51 AT89CS1
apDR. A9 AT by Ve —T ApDR. A0 - AT) by Veo j |
OOOOH/OFFFH PGM ' OOOOH/OFFFH | : PGM DATA
as ATy 20 PR3O DATA v Mo thindinis e COLLUPS)
—» P26 ——» P26
\EE FLASH —>» P27 ALE |¢&—— PROG SEE FLASH — ] P27 ALE |e
OGRAMMING PROGRAMMING
JDES TABLE | —» P36 MODES TABLE | —»| P3.6 ‘V.H'
—»{ P37 —»| P37
XTAL2 EA |[¢—— Vy/Vee —e——— XTAL2 EA |«
4 MHz |
1
XTAL1 RST [—— V, XTAL1 RST |&— V,
GND PSEN GND PSEN
1 L
ish Programming and Verification Characteristics
: 0°C to 70°C, Ve = 5.0+ 10%
ﬁnbol Parameter Min Max Units
o1 Programming Enable Voltage 1.5 12.5 v
() Programming Enable Current 1.0 mA
SLGL Osgcillator Frequency 3 24 MHz
Gl Address Setup to PROG Low 48tci oL
1AX Address Hold After PROG 48t oL
aL Dala Setup to PROG Low 48t oL
DX Data Hold After PROG 48tc oL
iSH P2.7 (ENABLE) High to Vpp 48tc oL
1GL Vpp Setup to PROG Low 10 us
st Vpp Hold After PROG 10 us
GH PROG Wwidth 1 110 us
Qv Address to Data Valid 48tcL oL
av ENABLE Low to Data Valid 48tci oL
Qz Data Float After ENABLE 0 4BtcicL
1BL PROG High to BUSY Low 1.0 us
c Byte Write Cycle Time 2.0 ms

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

meeessssessssssss———  ANEL 4-35
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sh Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)

P10 - P47 PROGRAMMING J VERIFICATION
P20 - P23 ADDRESS j ADDRESS >
* tavay
PORT O DATA IN DATA OQUT
“— v, torox [ )
tavel > GHAX
ALE/PROG . AN A
fsmo* =“_tGLGH_’
- A Vee
EANG Yl twaico b
— 1t — 1
P2 7 EHSH teLav - EHQZ
(ENABLE}
tonpL —
P34
{(RDY/BSY} BUSY READY
twe

ish Programming and Verification Waveforms - Low Voltage Mode (Vpp = 5V)

P10 - P17 PROGRAMMING VERIFICATION
- ™~
’ ’ — ADDRESS
P2.0 - P2.3 ADDRESS /ﬂ
— tavav
— T N
PORT O DATA IN { DATA OUT porm—m———m
+— tover * terox [
taveL > *| tohax
ALE/PROG A
fsra ° e —toien—
_ LOGIC 1
EANge i ] LoGico |
t— t, — 1
P2.7 e teav — EHaz
(ENABLE)
leneL —*
P34
(RDY/BSY) BUSY READY
bwe J
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solute Maximum Ratings”

erating TEMPErature . ........cvorsrsvevssresnese -55°C to +125°C *NOTICE:  Stresses beyond those listed under "Absolute
Maximum Ratings” may cause permanent dam-
rage Temperature .....evevvoereee e e, -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
tage on Any Pin other conditions beyond those indicated in the
h Respect 10 Ground .........ccveeeviniririiniinnns 1.0Vt +7.0V operational sections of this specification is not
' implied. Exposure to absolute maximum rating
ximum Operating Voltage.........ovneinin 6.6V conditions for extended periods may affect device
: reliability.
P OUIPUL CUITENE. ..o 15.0 mA
. Characteristics
= -40°C to 85°C, V¢ = 5.0V £ 20% (unless otherwise noted)
mnbol Parameter Condition Min Max Units
Input Low Voltage {Except EA) 05 0.2 Ve - 0.1 v
1 input Low Voltage (EA) 0.5 0.2 Ve - 0.3 v
input High Voltage (Except XTAL1, RST) 0.2V + 09 Vee+ 05 A
4 Input High Voitage {XTAL1, RST) 0.7 Voo Ve + 05 v
_ Output Low Voltage!'} (Ports 1,2,3) lop = 1.6 mA 0.45 Y
1 Output Low Voitage(" loL = 3.2 mA 0.45 v
(Port 0, ALE, PSEN)
H Output High Voltage ion = -60 pA, Ve = 5V £ 10% 2.4 v
(Ports 1,2,3, ALE, PSEN)
lop = 25 HA 0.75 Ve v
lon = -10 pA 0.9 Ve v
1 Output High Voltage ion = -800 PA, Ve =5V £ 10% 24 v
Port 0 i ternal Bus Mode
(Port 0 in External Bus Mode} lon = -300 pA 0.75 Ve v
Ion = 80 pA 0.9 Vee v
Logical O Input Current (Ports 1,2,3) Vin = 045V -50 LA
Logical 1 to 0 Transition Current ViN =2V, VCC =5V £ 10% -650 LA
{Ports 1,2,3}
Input Leakage Current (Port 0, EA) 0.45 <V, < Veo +10 HA
ST Reset Pulldown Resistor 50 300 K
3 Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
Power Supply Current Active Mode, 12 MHz 20 mA
[dle Mode, 12 MHz 5 mA
Power Down Mode( Voo = 6V 100 pA
VCC =3V 40 HA
3s: 1. Under steady state (non-transient) conditions, lg_ must be externally limited as follows:

Maximum lg,_ per port pin: 10 mA
Maximum | per 8-bit port:  Port 0: 26 mA

Ports 1, 2, 3: 15 mA
Maximum total lg, for alf output pins: 71 mA

If |, 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.

AlMEL
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Characteristics

ler Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all other
uts = 80 pF)

ternal Program and Data Memory Characteristics

nbol Parameter 12 MHz Oscillator 16 to 24 MHz Oscillator Units
Min Max ~ Min Max
SLEL Oscillator Frequency 0 24 MHz
N ALE Pulse Width 127 2te 40 ns
n Address Valid to ALE Low 43 teLo-13 ns
X Address Hold Afier ALE Low 48 foLe-20 ns
v ALE Low fo Valid Instruction In 233 4t o165 ns
s ALE Low to PSEN Low 43 teLc-13 ns
oH PSEN Pulse Width 205 3o o -20 ns
y PSEN Low to Valid Instruction in 145 3o o445 ns
X Input Instruction Hold After PSEN 0 0 ns
=z Input Instruction Float After PSEN 59 tercL-10 ns
AV PSEN to Address Valid 75 torc-8 ns
Y, Address to Valid Instruction In 312 StoL oL -55 ns
AZ PSEN Low to Address Float 10 10 ns
RH RD Pulse Width 400 | BlgLgo-100 ns
WH WR Pulse Width 400 Bte L -100 ns
oV RD Low to Valid Data In 252 5te o 90 ns
DX Data Hold After RD 0 0 ns
1Dz Data Float After RD a7 2o 28 ns
ov ALE Low to Valid Data In 517 BtoL oL -150 ns
oV Address to Valid Data in 585 OtecL-166 ns
AL ALE Low to RD or WR Low 200 300 3te ¢ -50 3tep oL +50 ns
WL Address to RD or WR Low 203 atc - 75 ns
WX Data Valid to WR Transition 23 toLe 20 ns
AVH Data Valid to WR High 433 TteLe-120 ns
1ax Data Hold After WR 33 toLcL-20 ns
AZ RD Low to Address Float 0 0 ns
4L RD or WR High to ALE High 43 123 teLeL-20 torcL+25 ns

3 AT 80 C 51 00—




ternal Program Memory Read Cycle

ALE

PSEN

PORT O

PORT 2

ALE

PSEN

AT89C51

F L — "
. R < * toLpn
tavi > "t
— hip e
/ N * tpuv N
t
—* [ toaz i
fLax e texiz
toxix -
>—~K A0-A7 i INSTRIN P> a0-a1 >
tayy ————»
X AB - A15 X AB-AT5
ternal Data Memory Read Cycle
et —»
__,'I 7 __/
- bvmin
* oy —", /
i*— trLRH —>
— towe —"’ _
— 1t ax \'t\—_,/
e— trioy <+ trez
— b —» t N ,
RLAZ | — triHDX
~_ >—<(A0 - A7 FROM RI OR DPL <></| DATA N} | AQ - A7 FROM PCL>—INSTR IN

PORT 0O

PORT 2

———— tAVDV

+ t.‘\\n"\!‘d‘L E——
e —

H

[

,I(

p2.0 - P27 CR AB - A15 FROM DPH

X

AB - A15 FROM PCH
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ternal Data Memory Write Cycle

tHe—™ i
ALE t’
’ : * twhuH
PSEN
— tw ——se—tywy —»
WR et ax —» —
a— tayLL—» Lavwx - ’i *— e lhox
— tovwn —»
PORT 0 __ >~ A0 - A7 FROM RI OR DPL pata ouT 3 A0 - A7 FROM PCL>—<(INSTR IN
e tAVWL — ¥
PORT 2 X P2.0 - P27 OR A8 - A15 FROM DPH < AB - A15 FROM PCH

ternal Clock Drive Waveforms

terex toren — D —* +— tencL

Ve - 05V
= o7 Ve N - N

0.2 Vgg- 0.1V \ /

0.45V i———7 L

tCLC)( ’

teLel >

ternal Clock Drive

mbol Parameter Min Max Units
SLCL Oscillator Frequency 0 24 MHz
cL Clock Period 41.6 ns
ICX High Time 15 ns
X Low Time 15 ns
CH Rise Time 20 ns
ICL Fall Time 20 ns




s A T89C 51

rial Port Timing: Shift Register Mode Test Conditions
> =5.0 V +20%; Load Capacitance = 80 pF)

mbol Parameter 12 MHz Osc Variable Oscillator Units
Min Max Min Max

XL Serial Port Clock Cycle Time . 1.0 120 0L us

XH Output Data Setup to Clock Rising Edge 700 10te o -133 ns

Iax Output Data Hold After Clock Rising Edge 50 2o e -117 ns

DX Input Data Hold After Clock Rising Edge 0 0 ns

1oV Clock Rising Edge to Input Data Valid 700 10tct o -133 ns

ift Register Mode Timing Waveforms

INSTRUCTICN

i G | 1 i 2 : 3 i a ' S ! 6 | 7 | 8 | —
YE =S ([ T O S I (

z t)(L)(l__ o __
CLOCK . l n L [ N T N T R N
QWVXH
— |¢— tXHEDX .
WRITE TO SBUF 0 | > 1| T2 3 4 > s X 8 _X 7
; —_— — txHDx SETTI T
OUTPUT DATA turow [¢—— | -
cLeaRR, T S AR G G A < < @
INPUT DATA SET R'T

» Testing Input/OCutput waveforms(')  Float Waveforms!?)

- 0.5V
e 0.2 Vgg + 0.9V on” 01V
TEST POINTS Vioad Timing Reference
Points
0.2 Vo - 01V Vioao 2V Vg * 0

0.45v

» 1. AC Inputs during testing are driven at Vg - 0.5V for  Note: 1. For timing purposes, a port pin is no longer floating

a logic 1 and 0.45V for a logic 0. Timing measure- when a 100 mV change from load voltage occurs. A
ments are made at V| min. for a iogic 1 and V) port pin begins to float when 100 mV change from
max. for a logic 0. the loaded Vor/VoL level occurs,
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lering Information

Iipeed Power
MHz) Supply Ordering Code Package Operation Range
12 5V 1 20% AT89C51-12AC 444 ) Commercial
’ AT89C51-12JC 44J {0°C to 70°C)
ATBIC51-12PC 40P6
ATB9C51-12QC 44Q
ATB9C51-12Al 44A Industrial
ATB9C51-12J 44} (40°C to 85°C)
AT89C51-12P1 40P6
AT89C51-12Q1 44Q
AT89CS51-12AA 444 Automotive
ATB9C51-12JA 44) {-40°C to 105°C)
ATB9C51-12PA 40P6
AT89C51-12QA 44Q
16 5V + 20% AT89C51-16AC 44A Commercial
AT89C51-16JC 44J (0°C to 70°C)
ATB9C51-16PC 40P6
AT89C51-16QC 44Q
ATB9C51-16Al 44A Industrial
ATB89C51-18JI 44 (<40°C to 85°C)
AT89C51-16PI 40P6
AT89C51-16Q1 44Q
ATBICS51-16AA 44A Automotive
ATBIC51-16JA 44) (40°C to 105°C)
AT89C51-16PA 40P6
ATBICS51-16QA 44Q
20 5V + 20% ATB9C51-20AC 44A Commercial
ATB89C51-20JC 44J {0°C to 70°C})
AT89C51-20PC 40P6
AT89C51-20QC 44Q
AT89C51-20Al 44A Industrial
AT89C51-200 44) (-40°C to 85°C)
AT89C51-20Pi 40P8
AT89C51-20Q 44Q
~

) AT89C51 meeess———————



S — AT89C51

lering Information

| Speed Power
(MHz) Supply Ordering Code Package Operation Range
24 5V +20% ATB9C51-24AC 44A Commercial
AT89C51-24JC 44) {0°C to 70°C)
AT89G51-24PC 44P6 '
ATB9C51-24QC 44Q
AT89C51-24Al 44A Industrial
AT89C51-24J1 44) (-40°C to 85°C)
AT89C51-24P) 44P6
AT89C51-240Ql 44Q
Package Type *

A 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)

J 44 Lead, Plastic J-Leaded 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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SMQD14-2

100

101

SCL

SDA

RX

TX

GND

Contro! Board

SMOD14-1

] uz

O

- I S T T

U Y1

L1 L3 Ll
T TTTTTT]

O

" FTTTETT

0000000
I

ONONONONONON®)

3 O
O
& ‘9@

U1 AVR ATMEGA168
U2 Analeg Front End U22708
Y1 Xtal 14.7456 Mhz

VCC

SCK

MISC

MOSI

SS#

INTH

RESH

SMODI14-1 Pin Description
VCC VCC Digital supply voltage
SCK PB5 Bidirectiomal I/O ,SPI Bus Master Clock input
MISO PB4 Bidirectioinal I/O ,SPI Bus Master Input/Slave Output
MOSI PB3 Bidirectioinal I/0 ,SPI Bus Master Output/Slave Input
SS# PR2 Bidirectioinal 1/0 ,SPI Bus Master Slave select
INT# PD3 Bidirectioinal /O ,INT1 External Interrupt 1
RES# PC6 Reset pin
SMOD 14-2
100 ANTI Coil Dniver 1
101 ANT?2 Coil Driver 2
SCL PC5 Bidirectioinal YO ,2-wire Serial Bus Clock Line
SDA PC4 Bidirectioinal /O ,2-wire Serial Bus Data Input/Output Line
RX RxD Bidirectioinal /O ,USART Input Pin
TX TxD Bidirectioinal /O ,USART Output Pin
VSS Digital Ground

1of2
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P434A:

LAENCREIN RF ASK Hybrid Modules for Radio Control ( New Version )

TLP434A Ultra Small Transmitter

RLP434A SAW Based Receiver

[EPE TN

18, Jan

®
il

1.54ma

pla1: GND
pin 2 : Data In
pin 3 : Vec

4341

pin1;
pin2:
pind;
pind:

Gnd
Digltal Data Qutput
Linear Output ITest
Vee

Modulation ; ASK

pin 4 : Antenna { RF output )

Operation Voltage : 2 - 12VDC

‘Frequency 315, 418 and 433.92 Mhx

Symbol Parameter Conditions Min Typ Max Unit
Vee  |Operating supply voltage 20 - 12.0 A4
lec | Peak Currenl {2V} - - 1.64 mA
lee 2 [Peak Current (12V) - - 1%.4 mA
Vh  |Input High Voltage Idata= 100uA (High} {Vee-0.5 [ Veo  |VecHD5| V

Vi Input Low Voliage Idata= 0 uA (Low) - - 0.3 \
'O |Absulute Frequency 315Mhz module 314.8 315 1152 | MHz
PO [RF Qutpul Power- 50ohm Vee = 9V-12V - 16 - dBm
Vec=5V-6V - 14 - dBm
DR [Dula Rate External Encoding | 512 48K | 200K bps

Notes : ( Case Temperature = 25°C +- 2°C, Test Load Impedance = 50 ohm )

Application Circuit :

Typieal Key-chain Transmitter using HT12E-18DIP, a Binary 12 bit Encoder from

Holtek Semiconductor Ine.

1 TR —
a0 vdd Iz .
> A1 Dout 5 ~_ITLP434A
LN a9 osel LE_‘,II_ Aose Cade Input AF output
N 23 0802 _. 1
Laf a5 ADVT1—
Nt a6 AD10— ADB,9,10& 11
L1 a7 AD9— Data bit or Addiess bit

ADB|—"
Lol TPRe "] a0.a7
HT12E ) Address bit
Laipac Technology, Inc. p—

14—

o

11 s

10,58

1

Frequency 315, 418 and 433.92 Mhz

24.72mm

————eete .

T

pin 6 : vee
pin 6 : Gnd
pin 7 : Gna
pin B : Anterina

Modulation : ASK
Supply Voltage : 3.3 - 6.0 VDC
Output : Digital & Linear

Symbol Parameter Conditions Min Typ Max
Vce  |Operating supply voltage 33 5.0V 6.0 V'
itot  1Operating Current - 4.5 mA
Vdata Data Cut Idata = +200 uA { High) | Vee-0.5 - Vee \
Idata = -10 uA ( Low ) - - 0.3 v
Electrical Characteristics
Characteristics SYM Min — Typ Max Unit
Operation Radio Frequency FC 35,418 and 433.92 MH2
Sensitivity Pref <110 dBm
Channe! Width +-500 Khz
Noise Equivalent BW 4 Khz
Receiver Turn Cn ‘Time 5 ms
Operation Temperature Top -20 - 80 C
Baseboard Data Rate 48 KHz

Application Circuit :

Typical RF Receiver using HT12D-18DIP, a Binary 12 bit Decoder with 8 bit uC HT48RXX from

Holtek Semicanductor Inc.

1 18 P svnc
- D
—~Ja0 " vga]—1
RN R vT
N pe R | mmidtin - {GND ANTIS
—
|~ |az DIN |—Bose T2 bigtalOut GMDIE
L~{a5 DN ¢2incar Gut  GND mﬂ.
~]ag D10 Veo Voo =
L~{a7 D3 |_r
Ve DB - 100F  RLP434A

I a L T

HT12D h

Voice/Speaker < |
Seiial Interface ==

Light Control e

A Py A ey




National Semiconductor

LM78LXX Series

3-Terminal Positive Regulators

General Description

The LM7BLXX series of three terminal positive regulators is
available with several fixed output voltages making them
useful in a wide range of applications. When used as a zener
diode/resistor combination replacement, the LM78LXX usu-
ally results in an effective output impedance improvement of
two orders of magnitude, and lower quiescent current. These
requiators can provide local on card regulation, eliminating
the distribution problems associated with single point regula-
tion. The voltages available allow the LM7BLXX 1o be used in
logic systems, instrumentation, HiFi, and other solid state
electronic equipment.

The LM78LXX is available in the plastic TO-82 (Z) package,
the plastic SO-8 {M) package and a chip sized package
(8-Bump micro SMD) using Natienal's micro SMD package
technology. With adeguate heat sinking the regulator can de-
liver 100 mA output current, Current limiting is included to
limit the peak output current to a safe value. Safe area pro-

January2000

tection for the output transistors is provided to limit inernal
power dissipation. If internal pawer dissipation becames toc
high for the heat sinking provided, the thermal shutdown cir-
cuit takes over preventing the tC from overheating.

Features

® LM78L05 in micro SMD package

m Quiput voltage tolerances of £5% over the temperaure
range

Output current of 100 mA

Internal thermal overfoad protection

Qutput transistor safe area protection

Internal short circuit current fimit

Available in plaslic TO-92 and plastic SO-8 low profle
packages :

No extemal components

» Output voltagas of 5.0V, 6.2V, 8.2V, 9.0V, 12V, 15V

Connection Diagrams

S0-8B Plastic (M)
{Narrow Body)

NS
Vom“ Ve

8

GND—{ 2 7—GND
6
5

-VIN

D43 —GHD
NC— 4 = NC

DS007744-2

Top View

8-Bump micro SMD
HC

5
Your — 7 5 f— GHD
Your — 8 4 [ GHD
v, —{1 3= nNC

N 2

|

VIN
DS0077aa-24

Top View

(Bump Side Down)

(TO-82)
Plastic Package (Z)

QuTPRT r—.—_\ INPUT

DS0077443

Bottom View

micro SMD Marking Orientation

Xt = bute Code
X —— P
Pin 1 ig identilied by lower lefl
corner with rezpect lo the lsvl,

DS007744-33

Top View

© 2000 National Semiconductor Corparation

DS007744

www.national.com

SJO}BlnBGH 9AIJISOd [eulllla] -¢ Sallag XXTI8LINT



Equivalent Circuit

LM78LXX

. & — Vin

] gn

Typical Applications

Fixed Output Regulator

INPUT __?_ LMTBLXY  beeifp————r QUTPUT
GND
C17 e —rtnee D%
0.33uF —y— —— 0.01xF
- 0S00T744-8

*Required if the reguiator is located more than 37 from the power supply filtes.

~*See {Note 4} in the electrical characterislics lable.

>
a10 A1
2.5% 19
- U(lI.JY
%]
5pf A2
.>__| (_
AT ng
13k 15k
«w—ﬁn ns:} AA~———4
],1'.91§ 7.8k
113 §
22
az I/us
[
m 2 84k
& . O GND
DS007744-7

www, national.cam
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HOLTEK

HT12A/HT12E

2'2 Series of Encoders

Features

« Operating voltage
- 2.4V~5V for the HT12A
- 2.4V~12V for the HT12E

= Low power and high noise immunity CMOS
technology

s  Low standby current: 0.1uA (typ.) at
Vpp=5V

+ HTI12A with a 38kHz carmer for infrared
transmission medium

Applications

+ Burglar alarm system

+« Smoke and fire alarm system
s Garage door controllers

« Car door controllers

General Description

The 2! encoders are a series of CMOS LSls for
remote control system applications. They are
capable of encoding information which consists
of N address bits and 12-N data bits. Each ad-
dress/data input can be set to one of the two
logic states. The programmed addresses/data
are transmitted together with the header bits

Selection Table

» Minimum transmission word

- Four words for the HT12E

- One word for the HT12A

Built-in oscillator needs only 5% resistor
Data code has positive polarity

Minimal external components

HT12A/E: 18-pin DIF/20-pin SOP package

+ Car alarm system

s Security system

e Cordless telephones

» Other remote control systems

via an RF or an infrared transmission medium
upon receipt of a trigger signal. The capability
to select a TE trigger on the HT12E or a DATA
trigger on the HT12A further enhances the ap-
plication flexibility of the 2!2 series of encoders.
The HT12A additionally provides a 38kHz car-
rier for infrared systems.

Function| g Jdress | Address/ | Data . . Carrier | Negative
Part No. No. |Data No.| No. Oscillator | Trigger | Package Cutput | Polarity
455kHz 18 DIP
HT12A 8 0 4 resonator D8-~-D11 20 SOP 38kHz No
= 18 DIP
HT12E 8 4 0 oscillator TE 20 SOP No No

Note: Address/Data represents pins that can be address or data according to the decoder require-

ment.

April 11, 2000




HOLTEK i ;

HT12A/HT12E
Pin Assignment
8-Address B-Address 8-Address 8-Address
4-Data 4-Data 4-Address/Data 4-Address/Data
o nels ~ 20fnc o nerls © 20QNC
Ao 1 18[1vDD A2 19 [JvDD Ao} 18[JVDD A0C] 2 19[3VvDD
a2 17[ODouUT A1[]3 18 [ bouT a1(]2 17[30DUT  A1LC}a 183 DOUT
A0 3 16 X1 a2(da 17 [11x1 A2]3 16[10SC1 A2[14 17 [J0sC1
Al 4 15[]%2 A3ds 16[1x2 A3l 4 15[ osc2 A3 s 180sc2
A4S 14 UMB A4(]6 15[3uMB AaL]S 14TE a4]e 1578
AS[ 6 13D AsO7 1411 AS[C]B 131aDH ASC{7 14 [ AD11
AGC] 7 121010 as]s 13010 A7 12{7A010 A6 8 13[3AD10
ATCl8 i ms A7 9 12[JD3 arC]e 11[JAD9 A7TOyg 12[JADY
vssC] o 10[D8 vss o 11[10a vss]9 t0fgaDe  vssS[]10 11 {JAD8
HT12A HT12A HT12E HT12E
-18 DIP - 20 SOP -18 DIP - 20 SOP
Pin Description
. Internal e .
Pin Name |T1/O . Description
Connection
CMOS IN
Pull-high
(HT124)
AO-AT i NMOS Input pins for address A0~AT setting
TRANSMISSION | These pins can be externally set to VSS or left open
GATE
PROTECTION
DIODE
(HT12E)
NMOS
TRANSMISSION
ADS-AD11 | I GATE Input pins for address/data AD8~ADI11 setting
- PROTECTION | These pins can be externally set to VSS or left open
DIODE
(HT12E) _
Input pins for data D8~D11 setting and transmission en-
D&-D11 I CMOSIN able, active low
- Pull-high These pins should be externally set to VSS or left open
{see Note)
DOUT (0] CMOS QUT Encoder data serial transmission output
CMOS IN Latch/Momentary transmission format selection pin:
L/MB I Pull-hich Latch: Floating or VDD
u £ Momentary: VS5

April 11, 2000




HOLTEK ; ’ HT12A/HT12E

Functional Description

Operation

The 2!2 series of encoders begin a 4-word transmission cycle upon receipt of a transmission enable
(TE for the HT12E or D8~D11 for the HT12A, active low). This cycle will repeat itselfl as long as the
transmission enable (TE or D8~D11} is held low. Once the transmission enable returns high the en-
coder output completes its final eycle and then stops as shown below.

e | ] ]

—» |4 <1 word
Encoder
DOUT
T itted
- 4 words —»f ja— Cg%'{li:?ougly —pla— 4 words —p]

Transmission timing for the HT12E

o 1 1 |

—»| e <1 word
Encoder ” ” [ H | ” m [ | | ]I ” ””H: with 38kHz carrier
—»| e 1word ja—  Jransmitted g g 1 ward

Continuously

Transmission timing for the HT12A (L/MB=Floating or VDD)

D8~D11
Key-in | I {all data=1)

—»] e <1word j4- 7 words -»]
Encoder
DOUT
Transmitted
—»] |4 7words | Jt— Cn?ltinuousry —»| o 1word

1 word (all data=1)

Transmission timing for the HT12A (L/MB=V55)

6 April 11, 2000



HOLTEK

2'? Series of Decoders

Features

« Operating voltage: 2.4V~12V

» Low power and high noise immunity CMOS
technology

= Low standby current

« Capable of decoding 12 bits of information

« Pair with Holtek’s 2'° series of encoders

+ Binary address setting

« Received codes are checked 3 times

Applications

« Burglar alarm system

e Smocke and fire alarm system
« Garage door controllers

e Car door controllers

General Description

The 2'% decoders are a series of CMOS LSIs for
remote control system applications. They are
paired with Holtek's 2! series of encoders (re-
fer to the encoder/decoder cross reference ta-
ble). For proper operation, a pair of
enceder/decoder with the same number of ad-
dresses and data format should be chosen.

The decoders receive sekrial addresses and data
1 .

from a programmed 2°° series of encoders that

are transmitted by a carrier using an RF or an

IR transmission medium. They compare the sc-

rial input data three times continuously with

Selection Table

« Address/Data number combination
- HT12D: 8 address bits and 4 data bits
- HT12F: 12 address bits only
s Built-in oscillator needs only 5% resistor
+ Valid transmission indicator
Easy interface with an RF or an infrared
transmission medium
« Minimal external components

Car alarm system

Security system

Cordless telephones

Other remote control systems

their local addresses. If no error or unmatched
codes are found, the input data codes are de-
coded and then transferred to the output pins.
The VT pin also goes high to indicate a valid
transmission.

The 2'2 series of decoders are capable of decod-
ing informations that consist of N bits of ad-
dress and 12-N bits of data. Of this series, the
HT12D is arranged to provide 8 address bits
and 4 data bits, and HT12F is used to decode 12
bits of address information.

F ti Data
1netion) Address VT | Oscillator Trigger Package
Part No. No. | No. | Type
HT12D 8 4 L V¥ | RC oscillator | DIN active “Hi” | 18 DIP/20 SOP
HT12F 12 0 — ¥ | RC oscillator | DIN active “Hi” | 18 DIP/20 SOP

Notes: Data type: L stands for latch type data output.

VT can be used as a momentary data gutput.

July 12, 1899



HOLTEK i ’

2'? Series of Decoders

Block Diagram

05C2 0OSC1
?* :
i
lT)sc:lla!or i—bl DI‘-]'idef }—p D;ézi rﬁg'r" Latch Gireuit —"O oa
] ’ ¢
DIN ()—»@ *! Data Detector l
o) :
|;ync. Detector ICumparaiur l‘ﬁ’_.l Comparator Contral Logic
] 7
Y b J h 4
l Transmission Gate Circuit Buffer VT
Address vDD VS5

Note: The address/data pins are available in various combinations (see the address/data table).

Pin Assignment

B-Address
4-Data
a1~ 1sbhvoo
A1[y2 170vT
A2[]3 16| 0S¢
a3 4 15[ 0SC2
[YimE 14171 OIN
As(]6 13[Jo11
A6]7 123010
ar{]s 11{ 09
vss[] 9 10{308
-HT12D
—-18DIP

8-Address 12-Address 12-Address
4-Data 0-Data 0-Data
NC[}1 ~ 20 JNC o NC O ~ 2071 NC
A0l 2 19{JvDD ADECGH 18 J VDD A0 2 19 vOD
A1 3 18 [IVT A2 1T avT A1 3 80vT
A2} 4 17[0osct  A2(]3 1wosc1t  Az4 17[305C1
A3[]s 16[]10sc2 A3I[}4 15[ 0sc2 Al 5 16 ] 0SC2
Al 6 157 DIN A4S 14 JDIN A4 6 15[ DIN
A5} 7 14[J D1t AS[]6 13[JA11 AS[7 143A11
A6 s 13[doip AGCY7 12[JA10 A6 8 131 A10
IYdu ) 12[0os AT[]8 11[JA9 AT e 120 A9
vsSs[10 11[71D8 VS5[]9 10{J A8 vss[1o 110 A8
HT12D HT12F HT12F
- 20 SOP ~18 DIP - 20 SOP

July 12, 1999




HOLTEK i ‘

2'? Series of Decoders

Pin Description

Pin Name | I/Q Ci::’_i:;?;n Description
po-an | 1 |TraNsuission | Iype e fr edde A0- ) st
TE )

D8&~D11 0 CMOS OUT Output data pins

DIN I CMOSIN Serial data input pin

VT 0 CMOS OUT Valid transmission, active high

05C1 I OSCILLATOR | Oscillator input pin

08C2 0 OSCILLATOR | Oscillator output pin

VS8 1 — Negative power supply (GND)

VDD I — Positive power supply

Approximate internal connection circuits

NMOS
TRANSMISEION
GATE

1

CMOS OUT

CMOS IN

N
0scH

OSCILLATOR

Absolute Maximum Ratings

Supply Voltage......cccovrrreenne

Input Voltage..........

vereeerenn—0.3V to 13V
Vg5-0.3 to Vpp+0.3V

Storage Temperature................—50°C to 125°C
Operating Temperature ..............—20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this de-
vice at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.

July 12, 1999



HOLTEK i ’ 2'? Series of Decoders

Decoder timing

Encoder
Transmission [ E
Enable
—»| |4 <1word

Encoder.
oouT [ ] .

b dwords e JERETS, e dwods
-] 2" clocks |- 2” clocks
Decoder VT |
|4~ check —» fe— check —»
Latched 0
Data Out

Encoder/Decoder cross reference table

Package
Il))ii(:(;?;s Data Pins | Address Pins | VT | Pair Encoder | Encoder Decoder
DIP | SOF | DIP | SOP
HTi12A 18 20
HT12D 4 8 + 18 20
HT12E 18 20
HTi12A 18 20
HT12F 0 12 V 18 20
HT12E 18 20

Address/Data sequence

The following table provides address/data sequence for various models of the 2" series of decoders. A
correct device should be chosen according to the requirements of the individual addresses and data.

Address/Data Bits

2 3 4 5 6 7 8 9 10 11
HT12D AD Al AZ | A3 | A4 Ab Ag A7 D8 DS | D10 | D11
HT12F AD Al A2 A3 Ad Ab A6 A7 A8 A9 Al0 | All

Part No.

8 July 12, 1999
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