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15 DALLAS

P SEMICONDUCTOR

DS1302

Trickle Charge Timekeeping Chip

WWW.maxim-ic.com

FEATURES

= Real-tume clock (RTC) counts seconds,
munutes hours, date of the month, month, day
of the week, and vear with leap-year
compensation valid up to 2100

= 31-byte, battery-backed. nonvolatile (NV)

RAM for data storage

Sertal I'O for minimum pin count

2.0V to 3.3V full operation

Uses less than 300nA at 2.0V

Burst mode for reading/writing successive

addresses in clock/RAM

=  8-pin DIP or optional 8-pin SOICs for surface
mount

= Simple 3-wire interface

= TTL-compatible (Ve = 3V)

*  Optional industrial temperature range:
-40°C to +85°C

= DS1202 compatible

*  Underwrters Laboratory (UL} recognized

ORDERING INFORMATION

Ds1302 8-Pin DIP {300-nul)
Ds1302N 8-Pin DIP (Industrial)
Ds513025 8-Pin SOIC (200-mul)
D513025N 8-Pin SOIC (Industrial)
Ds1302Z 8-Pin SOIC (150-mil)
DS1302ZN 8-Pin SOIC (Industrial)

D513025-16
DsS13025N-16

16-Pin SOIC (300-mul)
16-Pin SOIC (Industrial)

DESCRIPTION

PIN ASSIGNMENT

Veez [ 1 o/ 8 O Ve
%10 2 7 [0 5CLK
X200 3 6 [0

GND [ 4 5 ORST

D51302 8-Pin DIP (300-mil)

Voo 1 8 M Vez:
*1 [l 2 7mscx
*2 02 &HONO
GND M4  s{OORST
DS1302 8-Pin SOIC {200-mil)
DS51302 8-Pin SOIC {150-mil)

Veaa ] 1 16 Ve
Mo [ 2 15 MNC
#1113 14 SCLK
MC [ 4 13 MC
b ool I— 12 lle]
MC & 11 NC
NC[C— 7 10 NE
GND [ 8 9 RST

DS51302 16-Pin SOIC (300-mil)

PIN DESCRIPTION

X1,X2 - 32.768kHz Crystal Pins
GND - Ground

RST - Reset

o - Data Input/Output
SCLK - Senial Clock

Veorn. Ve - Power Supply Pins

The DS1302 Trickle Charge Timekeeping Chip contains an RTC/calendar and 31 bytes of static EAM. It
communicates with a microprocessor via a simple senal interface. The RTC/calendar provides seconds,
munutes, hours, day. date. month, and year information. The end of the month date is automatically

adjusted for months with fewer than 31 days. including corrections for leap year. The clock operates in
either the 24-hour or 12-hour format with an AM/PM indicator.
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D51302

Interfacing the D51302 with a microprocessor is simplified by using synchronous serial communication.
Only three wires are required to communicate with the clock/RAM: 1) RST (reset), 2) IO (data line), and
3) SCLK (serial clock). Data can be transferred to and from the clock/RAM 1 byte at a time or in a burst
of up to 31 bytes. The DS1302 is designed to operate on very low power and retain data and clock
information on less than 1 microwatt.

The DS1302 15 the successor to the DS1202. In addition to the basic timekeeping functions of the

DS1202, the DS1302 has the additional features of dual-power pins for primary and back-up power
supplies, programmable trickle charger for V). and seven additional bytes of scratchpad memory.

TYPICAL OPERATING CIRCUIT

Yoo
Ve
—l— 1
= :
——
D5 1302 =
DIF civstal
21 Fet
SCLK
E

n}
=
e

Weed 2
10
1

.
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DSs1302

OPERATION
The main elements of the serial timekeeper (1.e., shift register, control logic, oscillator, RTC, and RAM)
are shown 1 Figure 1.

DS1302 BLOCK DIAGRAM Figure 1

Vom € >—o|
32 T6H kHz
Vo [>——  conrRoL
ano <] x1 2
—_—
"] |
—— | REAL TE e
cLOGK
INPUT SHIFT - -
REGISTERS DukTA BUS
|
I
!
= I

AST
COMMAND AND
CONTROL LOGIC ADDRESS BUS 31 %8 FAM

SIGNAL DESCRIPTIONS

Veeo1 — Voo provides low-power operation 1 single supply and batterv-operated systems as well as low-
power battery backup. In systems using the trickle charger, the rechargeable energy source 1s connected
to this pin. UL recognized to ensure against reverse charging current when used mn conjunction with a
lithium battery.

See “Conditions of Acceptability”™ at http /‘'www maxim-ic com/TechSupport/QA mtrl htm

Veoz — Ve 1s the primary power supply pin in a dual-supply configuration. Vg 1s connected to a
backup source to maintain the time and date i the absence of primary power.

The DS1302 will operate from the larger of Ve or Ve, When Vs 1s greater than Ve + 02V, Ve
will power the D51302. When Ve 1s less than Vier, Voo will power the DS1302.

SCLK (Serial Clock Input) — SCLK 15 used to synchronize data movement on the senal interface. This
pin has a 40kQ) internal pull-down resistor.

I/O (Data Input/Output) — The 'O pin 1s the bi-directional data pin for the 3-wire interface. This pin has
a 40k internal pull-down resistor.

RST (Reset) — The reset signal must be asserted high during a read or a write. This pin has a 40kQ
wternal pull-down resistor.

X1, X2 — Connections for a standard 32.768kHz quartz crystal. The internal oscillator 15 designed for
operation with a crystal having a specified load capacitance of 6pF. For more information on crystal
selection and crystal layout considerations, please consult Application Note 58, “Crystal Considerations
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D51302

TIMING DIAGRAM: READ DATA TRANSFER Figure 5

—

WRITE COMMAND BYTE AEAD DATABIT

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6

D /D G
\

WRITE COMMAND BYTE WHITE DATA

NOTES:

Iccit and Iccrt are specified with I'O open, RST setto a logic 0. and clock halt flag = 0 (oscillator
enabled).

Iccia and Igcya are specified with the IO pin open, RST high, SCLK=2MHz at V¢c = 3V
SCLK = 300kHz, Vo = 2.0V, and clock halt flag = 0 (oscillator enabled).

3. RST . SCLK. and I/O all have 40k€Q pull-down resistors to ground.

4. Measured at Viz= 2.0V or V= 0.8V and 10ns maximum rise and fall tume.

3. Measured at Vog = 2.4V or VoL =04V,

6. Load capacitance = 50pF.

7. Iccis and Igcos are specified with RST . IVO, and SCLK open. The clock halt flag must be set to logic
one (oscillator disabled).

8. Voo =Vee, when Veer = Ve + 02V: Ve = Ve, when Voo = Vees.

9 Ve =0V.

10. Ve =0V,

11. Typical values are at 23°C.
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ISD2590

Winbond

Electronics Corp.

ISD2560/75/90/120

SINGLE-CHIP, MULTIPLE-MESSAGES,
VOICE RECORD/PLAYBACK DEVICE
60-, 75-, 90-, AND 120-SECOND DURATION



ISD2560/75/90/120
(Winbond

1. GENERAL DESCRIPTION

Winband's ISD2500 ChipCerder” Series provide high-quality, single-chip, Record/Playback solutions
for 60- to 120-second messaging applications. The CMOS devices include an on-chip oscillator,
microphone preamplifier, automatic gain contral, antialiasing filter, smoothing filter, speaker amplifier,
and high density multi-level storage array. In addition, the [SD2500 is microcontroller compatible,
allowing complex messaging and addressing to be achieved. Recordings are stored into on-chip
nonvolatile memory cells, providing zero-power message storage. This unigue, single-chip solution Is
made possible through Winbond's patented multilevel storage technology. Voice and audio signals
are stored directly into memory in their natural form, providing high-guality, solid-state voice
repreduction.

2. FEATURES

Easy-to-use single-chip, voice record/playback solution

High-quality, natural voice/audio reproduction
Single-chip with duration of 60, 75, 90, or 120 seconds.
Manual switch or microcontraller compatible

Playback can be edge- or level-activated

Directly cascadable for longer durations

Automatic power-down (push-button mode)
- Standby current 1 pA (typical)

Zero-power message storage

- Eliminates battery backup circuits

Fully addressable to handle multiple messages
100-year message retention (typical)

100,000 record cycles (typical)

On-chip clock source

Programmer support for play-only applications

Single +5 volt power supply

« Available in die form, PDIP, SOIC and TSOP packaging

+ Temperature = die (0°C to +50°C) and package (0°C to +70°C)
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3. BLOCK DIAGRAM

| Internal Clock |—| Tming  |——
XCLK o |
Sampling Clock
ZNAIN o—f Analog Transceivars
2 450K Call
ANAOUT o— _|¥ Honvolatile 5-Pole Active
- o Multliawal Storage smaoothing Fittar
MIC o—] & array
MIC REF o— £
Automatic
AGC > Galn Control
(aac)
[Pawer conationing | | Address Buffars | [_oevice contrai |
L & a [ -] ] 1] o a -] ¥ L &
OVF PR CE EOM  AUXM
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7. FUNCTIONAL DESCRIPTION

7.1, DETAILED DESCRIPTION

Speech/Sound Quality

The Winbond's 1502500 series includes devices offered at 4.0, 5.3, 84, and 2.0 kHz sampling
frequencies, allowing the user a choice of speech quality cptions. Increasing the duration within a
product series decreases the sampling frequency and bandwidth, which affects the sound guality.
Flease refer to the ISD2560/75/00/120 Product Summary table below 1o compare the duration,
sampling frequency and filter pass band.

The speech samples are stwored dirgctly into the on-chip nonvolatile memary without any digitization
and compression associated like other solubions. Direct analog storage provides a very true, natural
sounding reproduction of voice, music, tones, and sound effects not available with most solid state
digital solutions.

Duration

To meet various sysem requirements, the [SD2560/75/800120 products offer single-chip sclutions at
80, 78, B0, and 120 seconds. Parts may also be cascaded together for longer durations.

TAELE 1: 15D2560/T5/20/120 PRODUCT SUMMARY

FPart Number Duraticn Input Sample Typical Filter Pass
[Seconds) Rate (kHz) Band * {kHz)
1ISD2580 &0 .0 34
ISD2575 75 G4 27
1502580 20 23
SD25120 120 4.0 1.7

3db roll-off point
EEPROM Storage
Cne of the benefits of Winbond's C"uipE-::rdera technology is the use of on-chip nonwolatile memaory,

providing zerg-power message sworage. The message is retained for up to 100 years typically without
power. [n addition, the device can be re-recorded typically over 100,000 times.

Microcontreller Interface

In addition to its simplicity and ease of use, the 1302500 series includes all the interfaces necessary
for micreconfroller-driven applications. The address and control lines can be interfaced to a
microcontroller and manipulated to perform a vanety of tasks, including message assembly, messags
concatznation, predefined fixed message segmentation, and message management.
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Pragramming

The ISD2500 series is also ideal for playback-only applications, where single or muliple messages
are referenced through butions, swiiches, or 3 microcontroller. Once the desired message
configuration is created, duplicates can easily be generated via & gang programmer.

7.2. OPERATIONAL MODES

The 1SD2500 series is designed with several built-in Operational Modes that provide maximum
functionality with minimum external components. These modes are descrbed in details as below. The
Cperational Modes are accessed via the address pins and mapped beyond the normal message
address range. When the two Most Significant Bits (MS8), A8 and AL, are HIGH, the remaining
address signals are interpreted as mode bits and not as address bits. Therefore, Operational Modes
and direct addressing are not compatikle and cannot be usad simultansously.

Thers are two important considerations for using Operational Modes. First, all cperations begin initially
at address 0 of its memory. Later operations can begin at other address locations, depending on the
Cperational Mode(s) chosen. In addition, the address pointer is reset to 0 when the device is changed
from record io playback. playback to record (except ME mode), or when a Powser-Down cycle is
executad.

Second, Operational Modes are executed when E goas LOW. This Operational Mode remains in

effect until the next LOW-going E signal, at which point the current mode(s) are sampled and
executad.

TABLE 2: OPERATIOMAL MODES

Mode ™ Function Typical Use Jointly Compatible ™

MO Message cusing Fast-forward through messages M4, ME, MB

L Delete EOM markers Paosition EOM marker at the end of M3, M4, M5, Ma

the last message

nM2 Mot applicable Reservad MiA

M3 Looping Continuous playback from Address 0 | M1, M5, ME

A Caonsecutive Recordiplayback multiple MO, M1, M5

addressing conseculive messages
M5 E level-activated Allows message pausing MO, M1, B2, M4
MG Fush-button control Simplified device interface o, M1, M3

W Baglges mode pin nesedad %o be 1", &8 and AZ pin are also required ta be 1" In order 1o enter Into the related operational
meade

F |ndlcates aodiional Cperational Modss whlch can be used 5 multanesusly with the glven maods
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72.1. Operatienal Modes Description

The Operational Modes can be used in conjunction with a microcontroller, or they can be hardwired to
provide the desired system cperation.

MD — Message Cueing
Maessage Cueing allows the user to skip through messages. without knowing the actual physical

addresses of each message. Each E LOW pulse causes the internal address pointer to skip to the
next massage. This mode is used for playback only, and is typically used with the M4 Operational
Made.

M1 - Delete EOM Markers

The M1 Operational Mede allows seguentially recorded messages fo be combined into a single

massage with only one EOM marker set at the end of the final message. When this Operational
Made is configured, messages recorded sequentially are played back as one continuous message.

M2 - Unused
When Operaticnal Modes are selected, the M2 pin should be LOW.

M3 — Message Looping

The M3 Operational Mode allows for the automatic. continuously repeated playback of the message
located at the beginning of the address space. A message can compleiely fill the ISD2500 device and

will loop from beginning to end without OVWF going LOW.

M4 — Consecutive Addressing

Dwring normal operation, the address pointer will reset whan a message is played through an EOM

marker. The M4 Operational Mode inhibits the address pointer reset on ECM |, allowing messages to
be played back consecutively.

M5 - CE -Level Activated

The default mode for ISD2500 devices is for E o be edge-activated on playback and level-

activated on record. The M5 Operational Mode causes the CE pin to be interpreted as level-
activated as opposed fo edge-aclivated during playback. This is especially useful for terminating

playback operations using the CE signal. In this mode, CE LOW begins a playback cycle, at the
beginning of the device memory. The playback cycle continues as loeng as CE is held LOW. When

CE goss HIGH, playback will immediately end. A new E LOW will resiart the message from the
beginning unless M4 is also HIGH.
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ME - Push-Button Mode

The [SDZ500 series cont@in @ Push-Button Operational Mode. The Push-Buifon Mode is used
primarily in very low-cost applications and is designed to minimize extermal circuitry and components,
thereby reducing system cost. In order o configure the device in Push-Button Cperational Mode, the
two maost significant address bits must be HIGH, and the M8 mode pin must also be HIGH. A devies in

this mode always powers down at the end of each playback or record cycle afier CE goes HIGH.

When this operational mode is implemented, three of the pins on the device have alternate
functionality as described in the table below.

TAELE 3: ALTERMNATE FUNCTIOMNALITY IN PINS

Pin Name Alternate Functionality in Push-Button Mode
E Start'Pause Push-Bution (LOW pulse-activated)
PD Swp/Reset Push-Button (HIGH pulse-activated)
oM Active-HIGH Run Indicatar

CE (START/PAUSE)

In Push-Butten Operational Mode, E acts as a LOW-going pulse-activated START/PALUSE signal.
If no operation is currenily in progress, a LOW-geing pulse on this signal will initiate a playback or

record cycle according to the level on the P/R pin. A subseguent pulse on the CE pin. befors an

EOM is reached in playback or an overflow condition occurs, will pause the current operation, and

the address countsr is not reset. Another CE pulse will cause the device to continue the operation
from the place where it is paused.

PD (STOP/RESET)

In Push-Button Operational Mode, PD acts as a HIGH-going pulse-activated STOP/RESET signal.
When a playback or record cycle is in progress and a HIGH-geing pulse is cbserved on PD, the
current eycle is terminated and the address pointer is reset to address 0. the beginning of the
message space.

EOM (RUN)

In Push-Button Operational Mode, EOM becomes an active-HIGH RUM signal which can be used wo
drive an LED or other external device. It is HIGH whensaver a record or playback cperation is in
progress.

Recording in Push-Button Mode
1. The PD pin should be LOW, usually using a pull-down resistor.
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Good Audio Design Practices

Winbond products are very high-quality single-chip voice recording and playback systems. To ensure
the highest quality voice reproduction, it is important that good audio design practices on layout and
power supply decoupling be followed. See Application Information or below links for details.

Good Audio Design Practices
hitp /A winbond-usa com/products/isd _products/chipcorder/applicationinfo/apinl 1 pdf

Single-Chip Board Layout Diagrams
hitp: /e winbond-usa. com/productsfisd products/chipcorder/applicationinfol/apin1 2 pdf

8. TIMING DIAGRAMS
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Maotes for Push-Button modes:

BN

A9 A8 and AG = 1 for push-button operation.

The first E LOWY pulse performs a start function.
The part will begin to play or record after a power-up delay Teup.

The part must have CE HIGH for a debounce period Tog before it will recognize another falling edge of

E and pause.

The s=cond E LOW pulse, and every even pulse thereafier, performs a Pause funclion.

Again, the part must have E HIGH for a debounce pericd Tze bhefore it will recognize another falling

edge of CE, which would restart an operation. In addition, the part will not do an internal power down

url CE is HIGH for the Tos time.

Thethird CE LOW pulse, and every odd pulse thereafter, performs a Resume function.
Al any time, a HIGH level on PD will stop the current function, reset the address counter, and power

down the device.




37

Talasnoulnsatass AT89S8252

Features

- Compatible with MC5*51 Products

= BK Bytes of In-System Reprogrammable Downloadable Flash Memory
— 5Pl Serial Interface for Program Downloading
— Endurance: 1,000 Write/lErase Cycles

» 2K Bytes EEFROM
— Endurance: 100,000 Write/Erase Cycles

= 4V to 6Y Operating Range

= Fully Static Operation: 0 Hz to 24 MHz

» Three-level Program Memory Lock

- 256 x B-bit Internal RAM =hi

= 32 Programmable VD Lines B b“’

» Three 16-bit Timer/Counters i

e e e Microcontroller
» Programmalkle UART Serial Channel ]

= 5Pl Serial Interface WIth BK B)"tes

» Low-power ldle and Power-down Modes

» Interrupt Recovery from Power-down F Ias h

» Programmable Watchdog Timer
= Dual Data Pointer

- Power-off Flag AT8958252
Description

The ATBBEE2EZ is a low-power, high-performance CMOS 8-bit microcontroller with BK
oytes of downloadable Flash programmakble and erasable read-only memory and ZK
oytes of EEPROM. The device is manufactured using Atmel's high-density nonvolatile
memory technology and is compatible with the industry-standard 80C51 instruction
set and pinout. The on-chip downloadable Flash allows the program memory to be
reprogrammed In-System through an 5Pl serial interface or by a conventional nonvaol-
atile memory programmer. By combining a versatile 8-bit CPLU with downloadable
Flash on a monalithic chip, the Atmel ATB258252 is a powerful microcontroller, which
provides a highly-flexible and cost-effective solution o many embedded control
applications.

The ATBBE8252 provides the following standard features: 8K bytes of downloadable
Flash, 2K bytes of EEPRON. 285 bytes of RAM, 22 VD lines, programmable watchdog
timer, twio data pointers, three 16-bit timer/counters, a six-vector two-level interrupt
architecture, a full duplex seral port, on-chip oscillator, and clock circuitry. In addition,
the ATEBS8252 is designed with siatic logic for operation down to zero frequency and
supports two software selectable power saving modes. The ldle Mode stops the CTPU
while allowing the RAM. timerfcounters, serial port, and interrupt system to continue
functioning. The Power-down mode saves the RAM contents but freezes the oscillator,
disabling all ather chip functions until the next external interrupt or hardwars reset
The downloadable Flash can be changed a single byte at a time and is accessible
through the SPI serial interface. Holding RESET active forces the SPI bus into a serial
programming interface and allows the program memory to be written to or read from
unless lock bits have been activated.




Pin Configurations
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Supply voltage.
Ground.

Port O s an 8-bit open drain bi-didirectional IF0 port. &5 an output port, each pin can

gink eight TTL inputs. When 1s are written to port O pins, the pins can be used as high-
impedance inputs.

Port O can also be configured to be the multiplexed low-order address/data bus during
accesses to external program and data memary. In thiz mode, PO has intemal pull-ups.

Port 0 also receives the code bytes during Flash programming and outouts the code
bytes during program verification. External pull-ups are required during program
verification.

Port 1is an 8-hit bi-directional VO port with intemal pull-ups. The Port 1 output buffers
can sinkisource four TTL inputs. When 12 are written fo Port 1 pins, they are pulled high
by the intermal pull-ups and can be used as inpuis. As inputs, Port 1 ping that are exter-
nally being pulled low will source current (1, ) because of the intermal pull-ups.
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Block Diagram
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Port 2

Port 3
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Some Port 1 pine provide additional functions. P1.0 and P1.1 can be configurad to be
the timercounter 2 external count input (P1.0/T2) and the timer/counter 2 trigger input
(P1.1IT2EX), respectively.

Furthermore, P1.4, P1.5, P1.6, and P1.7 can be configured as the 5P slave port select
data inputfoutput and =hift clock inputfoutput ping az shown in the following table.

Port Pin Alternate Functions

P1.0 T2 (external count input to TimerCounter 2), clock-out

P11 T2EX (TimerCounter 2 capiure/reload frigger and direction control)
P14 SE (Slave port selact input)

P15 MOS! (Master data output, slave data input pin for SP1 channel)
P18 MISO (Master data input, slave data output pin for 5P channel)
P17 SCH (Master dlogk output, slave clock input pin for SPI channel)

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

Port 2 iz an 8-bit bi-directional MO port with intemal pull-ups. The Port 2 output buers
can ginkfzource four TTL ingutz. When 12 are written to Port 2 ping, they are pulled high
by the intemal pull-ups and can be used as inputs. As inputs, Port 2 ping that are exter-
nally being pulled low will source current (1, ) because of the intemal pull-ups.

Part 2 emits the high-crder address byte during fetches from extermal program memory
and during accezzes to external data memory that use 16-bit addresses (MOWVX &
DPTR). In this application, Port 2 uses strong internal pull-ups when emitting 12, During
acceszes to extemal data memary that uze 3-bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Functon Register.

Part 2 alzo receives the high-order address bitz and some contral signals during Flash
programming and vernfication.

Port 3 iz an 8-bit bi-directional VO port with intemal pull-ups. The Port 2 output bufers
can sinkfzource four TTL inputz. When 12 are written to Port 3 ping, they are pulled high
by the intemal pull-ups and can be used az inputs. Az inputs, Port 3 ping that are exter-
nally being pulled low will source current {1, ) because of the pull-ups.

Paort 3 receives some control signalz for Flash programming and verification.

Port 3 also serves the functions of various special features of the ATB2S8252, as shown
in the following table.



RST

ALEPROG

EANVPP

XTAL1

XTAL2

Part Pin Alternate Functions

Pan R0 {serial input port)

P31 TAD (serial cutput port)

P32 THTTD (external mterrupt 0)

P33 THTT {external mierrupt 1)

P34 T itmer 0 external input)

P3.5 T1 itmer 1 external input)

Fa.6 W= (external data memary write strobe)
P37 FO {external data memory read strobe)
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Reset input. A high on this pin for two machine cycles while the oscillator is running
resets the devica.

Address Lawch Enable is an output pulse for latiching the low byte of the address during
accesses to external memorny. This pin is also the program pulse input (PROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/ the oscillator frequency and
may be used for external timing or clocking purposes. Mote, howswer, that one ALE
pulse is skipped during each access o 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 during a MOV or MOV instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable kit has no efect f the microcontroller is in
external execution mode.

Program Store Enable is the read strobe to external program memory.

When the ATBESE252 is executing code from external program memory, PSEM is acti-
vated wice each machine cycle, except that two PSEM activations are skipped during
each access to external data memaory.

External Access Enable. EA must be strapped to GND in order to enable the device to
fetch code from external program memory locations starting at 0000H up o FFFFH.
Mowe, however, that if lock bit 1 is programmead, EA will be internally latched on reset.

EA should be strapped 1o Wgp for internal program executions. This pin also receives the
12-volt programming enable voltage (Vep) during Flash programming when 12-velt pro-
gramming is selected.

Input to the inverting oscillator amplifier and input to the internal clock operating circuit

Owtput from the inverting oscillator amplifier.
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Talasnoulnsatass AT89C2051

Features

+ Compatible with MCS®-51Products

+ 2K Bytes of Reprogrammabile Flash Memory
— Endurance: 1,000 Write/Erase Cycles

2.7V to 6V Operaling Range

Fully Static Operation: 0 Hz to 24 MHz

Two-lavel Fmgl’am MQmDﬂr Lock

128 x 8-bit Internal FAM

15 Fmgl’ﬂmmamﬂ IFO Lings -

Two 16-0it Timen'CGounters 8-bit

+ Sl Interrupt Sources P

* Frogrammable Serlal UART Channel Microcontroller
* Direct LED Drive Qutputs i

+ On-chip Analog Comparator with 2K Bytes

+ Low-power ldle and Power-down Modes Flash

Green [Ph/Hallde-res) Packaging Option

1. Description AT89C2051
Tha ATBAC2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
2K bytes of Flash programmable and erasable read-cnly memaory (PEROM). The
device is manufactured using Atmel's high-density nonvolatile memory technology
and is compatible with the industry-standard MCS-51 instruction set. By combining a
varsatile 8-bit CPU with Flash on a monalithic chip, the Atmel AT22C2051 is a power-
ful microcomputar which provides a highly-flexible and cost-effective solution to many
ambaddad control applications.

The ATROC2051 providas the following standard featuras: 2K bytes of Flash, 128
bytes of RAM, 15 1O lines, two 16-bit imercountars, a five vector two-leval interrupt
architectura, a full duplex serial pont, a precision analog comparator, on-chip oscillator
and clock circuitry. In addition, the AT82C2051 is designed with static logic for opera-
tion down to zero frequency and supports two software selectable power saving
modes. The ldle Mode stops the CPU while allowing the RAM, timercounters, serial
port and interrupt system to continue functioning. The powar-down mode saves the
RAM contents but freezes the oscillator disabling all other chip functions until the next
hardwars reset.




2. Pin Configuration
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4. Pin Description

4.1

4.2

4.3

4.4

4.5

4.6

4.7

vcc

GHND

Paort 1

Port 3

RST

XTAL1

XTAL2

Supply voltags.

Ground.

The Port 1 is an 8-bit bi-directional O port. Port ping P4 2 to P1.7 provids intemal pull-ups. P1.0
ard P14 require extemal pull-upg. P4.0 and P11 also serve as the positive input (AIND) and the
negative input (AIN1), respectively, of the on-chip precision analeg comparator. The Port 4 out-
put buffers can sink 20 mA and can drive LED displays directly. When 12 are written to Port 4
ping, they can be used as inputs. When pins P12 1o P17 are ussd as inputa and are sxtsrmally
pulled low, they will ssurce current () | because of the internal pull-ups.

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

Part 3 ping PA.0 to P35, P3.T are seven bi-directional IO pina with internal pull-ups. P36 is
hard-wired as an input to the output of the on-chip comparator and is not accessible as a gen-
eral-purpoas 100 pin. The Port 3 cutput buffers can sink 20 mA. When 18 are writtsn to Port 3
ping they are pullad high by the imtemal pull-ups and can be uasd as inputa. As inputa, Port 3
ping that are sxternal by being pulled low will soures current (1)) because of the pull-ups.

Part 3 also ssrves the functions of various special features of the ATRIC205 as listed below:

Part Pin Altzrnate Functions
Pa.o RXD {zerial input port)
P31 TXD {zerial cutput port)
=] THTG jzxternal interrupt o
P33 THTT (sxternal intarrupt 1)
P34 Ta {tirmer 0 exderral input)
Pas Ti {tirmer 1 esderral input)

Port 3 also receives some control signals for Flash programming and verification.

Reazet input, All 'O pina are reset to 12 as soon as AST goss high. Holding the RST pin high for
two machine cycles whils the ozcillator is running ressts the device.

Each machine cycle takes 12 ascillator or elock eyeles,

Input to the inverting cacillator amplifier and input 1o the intermal ¢leck operating circuit.

Cupant from the inverting cscillator amplifier.
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TLP434A Ultra Small Transmitter

Lo

=.34mm

Modulation : ASK
Operation Voltags - 2 - 12 VDC

Ein 1 : GHD

Ein Z:Dataln

pln 3 : Voo

g2in 4 ; Ardenna | RF cutped |

Frequency 315, 418 and 433.92 Mhz

Symbal Parameter Conditions hiin Typ Max Unit
Voo |Operating supply volmge 20 - 120 v
Irc 1 |Peak Current (2V) - - 1.64 .
Icc 2 |Pesk Current (12V) - - 19.4 md
Vi |hoput High Voltage Idata= 100uA (High) WVec-0.5 | Vee  |VecHl3| W

V1 Input Low Voltage Idama= 0 A (Low) - - 0.3 L
FO  |Absohie Frequency 3150 e module 3148 315 315.2 | MH=z
PO |BF Oaiput Power- Slalm Voo = V-1V - 16 - dBm
Vo = 5V-6V - 14 - dBm
DR |Crata Fare Extemal Encoding 512 4IK 200K bps

Maotes - { Case Temperature = 25%C +- 2°C | Test Load Impedance = 50 ohm )

Application Circuit :
Twvpical Key-chain Transmitter using HT12E-18DIP, a Bmary 12 bit Encoder from
Holtek Semiconductor Inc.
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Source Code

11:

RE:

MAIN:

ORG
JIMP
ORG
LIMP
ORG
MOV
CLR
CLR
CLR
CLR
DINZ
CPL
CALLI
MOV
RETI
ORG
MOV
CLR
CINE
SETB
LIMP
RETI
ORG

0000H
MAIN
0003H
VOICE
000BH
PO#11111111B
H1

H2

M1

M2
R7,1

D
LOOP

R7,#0FH

0023H
A,SBUF
RI
AH#A'RE
D

VOICE

0100H

RTC_RESET EQU P1.2

RTC DATA EQU Pl.1

RTC CLOCK EQU P1.0

SECOND EQU 00H

MINUTE EQU O01H

HOUR

EQU 02H

; Chips Select DS1202
; Data I/0 DS1202
; Clock DS1202
; Second 00-59
; Minute 00-59

; Hour 01-12 or 00-23
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LCALL
MOV
LCALL
CLR

MOV

CTRL RTC EQU 07H

H1 EQU p2.6

H2 EQU p25

M1 EQU p24

M2 EQU p23

D EQU p2.7

fast equ p3.4 ;set port isd2590

ce equ p3.5

pd equ p3.6

eom  equ p3.7

SETB RTC_CLOCK ; Initial Port RTC-DS1202

SETB RTC_DATA

CLR RTC_RESET

mov  IE,#10010011b

mov  scon,#50h

mov  thl,#0fdh

mov  tmod,#021h

mov  th0,#0fth

mov  tl0,#0ffh

clr t0
setb tr0

setb trl

DISABLE
AH#SECOND
READ_RTC
ACC.7

B,A

; Write Protect OFF

; Disable Clock Halt Flag
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MOV  A#SECOND

LCALL WRITE RTC

LCALL ENABLE ; Write Protect ON
;call  set
setb p3.3
mov  17,#0fth
call loop

loop2:
mov  p0,#0ffh
clr M2
setb HI1
mov  a,R0

LCALL seven

mov  p0,#0ffh
CLR Hil

setb H2

mov a,rl

LCALL seven

SETB TRO
mov  p0,#0ffh
clr H2
setb Ml
mov  ar6
LCALL seven
mov  p0,#0ffh
clr M1



setb M2
mov  a,r3
LCALL seven
SIMP LOOP2
LOOP:
MOV A #HOUR
LCALL READ RTC
SWAP A
ANL  A#O0FH

mov 10,a

MOV  A#HOUR
LCALL READ_RTC
ANL  A#0FH

mov rl,a

MOV  A#MINUTE

LCALL READ RTC
SWAP A

ANL  A#OFH

Mov r6,a

MOV  A#MINUTE
LCALL READ RTC

ANL A #0FH

mov r3,a
ret
seven:
mov dptr,#table
movc a,@a+dptr

mov p0,a



nop

table:

voice:

call
call
call
call
call
call
call

call

mov

call

cjne

jmp

db
db
db

mov
setb
setb
setb

setb

delay
delay
delay
delay
delay
delay
delay

delay

a,#00h

sound

0c0h,0f9h,0a4h,0b0h
99h,92h,82h,0f8h
80h,90h

p0,#10111111b
H1
H2
M1
M2

r0,#00h,111

111
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111:

11:

111:

12:

133:

13:

cjne

mov
add

call

jmp

mov
add
call
cjne
jmp
mov
add

call

mov

call

cjne
jmp

cjne

mov
add
call
jmp
mov

add

r1,#01h,11

a,r0
a,#12h
sound

12

a,r0
a,#0ch
sound
r1,#00h,111
12

arl
a,#03h

sound

a,#01h

sound

16,#00h,133
112

r3,#01h,13

a,ré6
a,#12h
sound
14

a,ro

a,#0ch
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112:

14:

sound:

Xy:

XX:

mov
call
setb

reti

clr

nop
nop
cjne
jmp
setb
nop
nop
clr

nop
nop
setb
nop
nop
nop

call

sound
r3,#00h,112
14

a,r3

a,#03h

sound

a,#02h
sound

tr0

pd

a,#00h,xx

yy

fast

Cce

ce

delay
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delay:

DEI:

dec a

jmp Xy

clr fast
call delay
clr ce

nop

nop

setb ce

call delay
call delay
call delay
call delay
call delay
call delay
call delay
call delay
clr p3.3

jb eom,$
setb p3.3
setb pd

call delay
ret

MOV R4,#04fth
MOV RS5#0ffh
DINZ RS,$
DINZ R4,DEIl

ret
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set:

;set time

LCALL DISABLE

MOV
MOV

B,#011h ;set hour

A#HOUR ;

LCALL WRITE RTC

MOV
MOV

B,#005h ;set minut

A#MINUTE  ;

LCALL WRITE RTC

LCALL ENABLE

clr
ret
READ RTC:
MOV
RL
SETB
CLR
SETB
CLR

READ RTCI:

MOV

MOV

1EO
LCALL START RST ; Start Communication
R2.#8
A ; Shift AQ to Al
ACC.7 ; Command Status
ACC.6 ; Ram Accress
ACC.0 ; Read Command
CcYy
LCALL CLOCK LO ; Falling Clock
RRC A ; Send D0..D7 (Read-Command)
MOV RTC DATA,C ; Prepare Port
NOP ; Wait Bus Ready
NOP
NOP
NOP
LCALL CLOCK HI ; Clock

DINZ R2,READ RTCl1 ; Repeat write Command
B.,#0
R2.#8
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READ RTC2: SETB RTC DATA ; Initial for Input
NOP
NOP
SETB RTC DATA ; Initial for Input
LCALL CLOCK LO ; Read data D0..D7 (Data)
NOP ; Wait Data From RTC
NOP
NOP
NOP
NOP
NOP
NOP
NOP
MOV C,RTC DATA ; Read data out bit
MOV  AB
RRC A ; Read D0..D7
MOV B.A ; Backup Data
LCALL CLOCK HI ; Rising Clock

DINZ R2,READ RTC2

MOV AB ; Data Output 1-Byte
LCALL STOP_RST ; Disable Communication
RET
WRITE RTC: LCALL START RST ; Enable Communication
MOV R2#8
RL A ; Shift AO to Al
SETB ACC.7 ; Command Status
CLR ACC.6 ; Ram Accress
CLR ACC.0 ; Write Command
CLR CY

WRITE RTCI1: LCALL CLOCK LO ; Falling Clock



RRC A ; Write D0..D7 (Command)

MOV  RTC DATA,C

NOP ; Wait Bus Ready

NOP

NOP

NOP

LCALL CLOCK HI ; Rising Clock

DINZ R2,WRITE RTC1 ; Repeat write Command
MOV AB ; Get Data

MOV  R2#8

CLR CY

WRITE_RTC2: LCALL CLOCK_LO
RRC A ; Write DO..D7

MOV RTC DATA,C

NOP ; Wait Bus Ready

NOP

NOP

NOP

LCALL CLOCK HI ; Rising Clock

DINZ R2,WRITE RTC2  ;Repeat write Data
LCALL STOP RST ; Disable Communication

RET

DISABLE: MOV A#CTRL RTC
MOV B, #00H ; Disable Write-Protect
LCALL WRITE RTC
RET

ENABLE: MOV A#CTRL RTC



MOV B,#80H ; Enable Write-Protect
LCALL WRITE RTC

RET

CLOCK LO: CLR RTC_CLOCK ; Falling Clock
NOP
NOP
NOP
NOP
RET

CLOCK_HI: SETB RTC_CLOCK ; Rising Clock
NOP
NOP
NOP
NOP

RET

START RST: CLR RTC RESET
CLR RTC _CLOCK
NOP
NOP
NOP
NOP
SETB RTC RESET ; Enable Communication
NOP
NOP
NOP
NOP

RET



STOP_RST: SETB RTC CLOCK

NOP
NOP
NOP
NOP
CLR
NOP
NOP
NOP
NOP
RET

END

RTC_RESET

; Disable Communication
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