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ABSTRACT

The thesis present construction of Automatic Bus Stop for Blind, with the work
can distribute two parts, the transmitter and the receiver. In the part of the transmitter can
distribute two fractions. A part of transmitter use the microcontroller MCS-51 take a data
from DIP SWITCH and transform digital signal to analog signal send to the receiver with
RF2.4GHz and the part of voice take a name sign notice for a passenger on a bus. In the
part of the receiver can distribute three fractions with a part of receiver use RF2 4GHz to
transform analog signal to digital signal then send to give the microcontroller MCS-51
control a signal has that. And transmit serial port goes to the part of LED 7 segment

displays and the part of voice notice for a bus number will be arrive the bus stop.
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Features

Compatble with MCS-51" Products

2K Bytes of Reprogrammable Flash Memory
~ Endwrance: 1,000 Write/Erase Cycles

2.7V to 8V Operating Range

Fully Stalic Operation: 0 Hz to 24 MHz

Two-level Program Memory Lock

128 x 8-bit Internal RAM

15 Programmable VO Lines

Two t6-bit Timer/Counters

Six Inlerrupl Sources

Programmable Seral UART Channel

Direct LED Drive Outputs

On-chip Analog Comparator

Low-power [dle and Power-down Modes

* * » 8 = & % e & e

Description

The AT89C2051 is a low-voliage, high-performance CMOS 8-bit microcomputer with
2K bytes of Flash pregrammable and erasable read anly memary {(PEROM). The
device is manufactured using Atmel's high-densily nonvolatiie memory technology
and is compatible with the industry-standard MCS-51 instruction: set. By combining a
versatile 8-bit CPU with Flash on a manalithic chip. the Atmal AT89C2051 is a power-
fuf microcomputer which prevides a highiy-flexibie and cost-eftlective selution 1o many
embedded contrel applicatians,

The ATRSC2051 provides the fatlowing standard teatures: 2K byles of Flash, 128
bytes of HAM. 15 1O fines. two 16-bit imer/couniers, a five vectar two-level interrupt
architeciure, a fulf duplex serial port, a precision analog comparator, on-chip asciilator
and clock circuitry. In addition, the ATEGCZ051 is designed with sialic fogic for opera-
tion down te zero frequency and supports two schiware seleclabie powar saving
medes. The ldle Mode stops the CPU while allowing the RAM, fimar/counters, serial
port and interrupt system lo continue functioning. The power-tlown mode saves the
RAM cantents bul freezas the osciltatar disabling alt ather chip functions until the nesxt
hardware reset.

Pin Configuration

PDIF/SOIC

RETAPP [ 1 0[IVCC
REDyPssGe WP
T PRI s whPLs
KTALR 4 OPLs
XTaL1C}s WP
NTEPA20s 1=0P3
ATeag sy whM2

TO PasCia BT AN

TP e 120 PO A
G 10 1$[3P37

ATMEL

Y F

8-bit
Microcontroller
with 2K Bytes
Flash

AT89C2051

Ry, Q3GBE=P20E
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s A T89C 2051

Pin Description

vce
Supply voltage.

GND
Ground,

Port 1

Port 1 is an 8-bit bi-irectional O port, Port pins P1.2 1o
P1.7 provide internal pullups. P1.0 and P1.1 require exter-
nal puiups. P1.0 and P1.1 also serve as the positive input
(AING} and the negative inpul {AIN1). respectively, of the
on-chip precision anatoq comparator, The Port 1 outpu!
buftars cam sink 20 mA and can drive LED displays directly.
When 15 are wiitten 10 Port 1 pins, they can be used as
inputs. When pins P1.2 to P1.7 are used as inpuls and are
axternally pulled low, they will source current {I, ) hecause
of the intemai puliups.

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

Port 3

Part 3 pins P2.0 1o P3.5, P3.7 are seven bisirectiona '
pins with internal pullups. P3.6 is hard-wired as an input to
the output of the on-chip comparator and is not accessible
as a general pumpose 140 pin. The Pert 3 eutput butfers can
sink 20 mA. When 15 are written 10 Porl 3 ping they are
pufled high by the internal pullups and can be used as
inputs. As inputs, Port 3 pins thal are axternally being
pulled fow will source cusrent {1, ) because of the pullups,

Port 3 also serves the funclions of vardous spacial features
of the ATBSC2051 as listed below:

Port Pin Aiternate Functions
Pz0 RXD tserial ingut port)
Pz TXD (serial output port}
P32 TNTO {axternal intamrupt 0}
P33 TNTT iexternal interrupt 4
P34 TO {times O extomal input}
P35 T ftimer 1 axternal input

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

RST

Reset input. All KO pins are reset to 1s as soon as RST
goes high. Holding the RST pin high for twe machine
cycles while the osciliator is renning ressts the davica,

Each maching cycle takes 12 ascillatar or clock cycles.

XTAL1

Inpul lo the inverting oscilfator amplifier and input o the
internal ¢lock operating circuit,

XTAL2
Output from the inverting oscillator amphifier,

Oscillator Characteristics

XTAL1 and XTAL2 are the input and outpui, respectively,
of an inverting ampiifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1. Either a quanz
crystal or ceramic resonator may be uUsad, To drive the
device from an external clock source, XTAL2 should be &t
unconnected while XTAL 1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the extemnat
clock signal, since the input to the intetnal clocking circuilry
i8 through & divide-Dy-two Hip-flop. but minimum and maxi-
mum voltage high and tow time specifications must be
observed.

Figure 1. QOscillator Conneclions

ca
-_"_I—- XTAL?
|
Gl
it I ATt
GND

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

=40 pF + 10 5F for Ceramic Resonators

Figure 2. External Clock Drive Canfiguration

N rere——) (T4 2

EXTERMAL
GSCILLATOA

SIGHAL
r GND

XTALY

AIMEL ;
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s A T89C 2051

Absolute Maximum Ratings”

Opatating Temperature ... -55°C 10 +125°C NOTICE:  Stresses bevond those listed under "Absclute
Maximum Ratings™ may tause permanert dam-
Storage Temperature ... .o, 85°C 10 #150°C ags 10 tha davice, This is a siress ralig oaly and
{unclional oparakon of the device af these or any
Voltage on Any Pin other conditions beyond those indicated in the
with Fespect 1o Ground..... ..o v v 1OV 10 47.0V cparatonal sections of this specification is hot
) implied, Exposurs to absolute mawirnum rating
Maximum Oparating Voltage ... . oo BEV conditions for extanded periods may affect device
reliability.
DC QUIPUS CUMTENL.. ..o e 25,0 VA
DC Characteristics
T, =-40°C 10 85°C, Ve = 2.0V 10 6.0V unless otherwise noted)
Symbol Paramater Condltion Min Max Units
Yy input Lovi-voltage 05 0.2Vee -0t v
Vy Input High-votlage {Except XTAL1, AST) 0.2Vee+09 | Vo405 v
Vi input High-vollaga {XTAL1, AST} 0.7V Voo +05 y
Yo Oulput Lowv-voltages™ =20 MA. Ve=5Y X v
{Ports 1. 3) b = HOma, Ve =27V
Vou Cuipun High-voltage bop = B0 A, Voo = 5V 2 10% 2.4 v
{Ports 1. 3}
lop = <30 pA 0.75 Vo
by =12 pA 0.9 Ve v
iy Logical ¢ lnput Current Yy = 045V 50 HA
{Ports 1.3)
i Logical 110 0 Trarestion Curent | V=2V Vi, = 5V £ 10% 750 A
{Ports 1.3)
oy Input Leakaga Current 0<Viy<Ver +10 ph
{Port Pr.6, P1.1}
Ve Gomparator Input Oflset Voltage | Vpe = 8V 20 my
Y Comparator input Commean 0 Vee v
Mods Voltags
RRST Reset Pull-down Hasistor 50 300 Kit
Crs Pin Capaciancs TestFraq =t MHz. T, = 25°C 1¢ pF
leg Power Supply Cumant Active Mooe, 12 MHZ, Vo = BVE3Y 1555 mA
Icle Made. 12 MHz, Vs = 6Y/3V 5/ mA
PLO&PL 120V oV,
Powe:-govn Mode'? Voo = BV PLOEPLY = OV or Ve 100 pA
Ve =3V PIO& P = 0¥ or V. 2¢ A
Nates: 1. Under sleady stale non-transient) condiions, 1, must e axternally fmited as fokows,

Maximum |y pear port pin: 20 mA

Maxamum total | for all output ping: 80 ma
If o exoseds the test condition, Viy may exceed the related spedification, Pins are not guaranteed to sk current graader

than the fisted test conditions.

2. Minimum Ve for Powar-down is 2V,

ATMEL




AlmEL

Packaging Information

208, 20ead, 0.300" Wida, Plastic Gull Wing Small

Owtline (SOIC)
Dimensiens in inches and {Millimeters)

20P3. 204ead, €.300" Wide, Plastic Dual Irling
Package (PDIP

Dimensicns in Inches and {Milimeters;

JEDEC STANDARD M3-C31t AD
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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-Levet Program Memory Lock

128 x 8-Bit Internal RAM

32 Programimable QO Lines

Two 18-Bit TimerfCounters

Six Interrupt Scurces

Programmable Seral Channet

Low Power idie and Power Down Modes

-

»

-

.

-

Description

The ATBGCS1 is a low-power, high-perormance CMOS A-it microcomputer with 4K
bytes of Flash Pregrammable and Evasable Read Only Memory {PEROM} The
device is manufactiured using Almel's high density nonvolatde memaory technolagy
and is compalible with the industry standard MCS-51™ instruction set and pinoul. The
on-chip Flash allows the program memory to be reprogrammed in-system or by a can-
ventional nonvolakle memory programmer. By combining a versatite 8-bit CPU with
Flash on a moenclithsc chip, the Atmel ATS9CS1 1s a powerful microcomputer which
provices a highly flaxible and cosl affective sclution 1o many embedded contrel appli-
cations

Pin Configurations

feontinued}

PDIP

AN WL
Tyt ER
=2 ¢
£:.3 =Gl
LN EL R
X g0z ;
W 2.8
=7 FaE
ST 2‘2-?
- (RAL; FLE rE
POFPSTQFF ctaps =31 AziTY
S T 222 FIER
H 23T A4
£ =146 ald
& ES- I IR K]
L3 24 &1Z
30 22y A
2742 LI ok
LR ] IV AT
FINT Ep1

8-Bit
Microcontrolier
with 4K Bytes
Flash

AT89C51

0255F A 1 267
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Figure 3. Programming the Flash Figure 4. Verdying the Flash
w5 FEY
ATAYCS] T ATBICH T
apDR. AL AT gy Ve ADDR -"‘El-_ﬁ': £t e
OODOHCEEFH QOOCHAFFFH M DA
P20 - P21 Y [ Dt P20 - P23 PO tb uSE 10K
AB - AT : AG - AN PULLUPS;
— P26 ——p{ P26
SEE FLASH | vl P27 ME w—— PROG SEE FLASH | — P27 ALE |e
PROGRAMMING ) PROGRAMMING
MCCES TABLE | —» P35 HODES TABLE | ——#| P36 by
— P37 —n P27 H
XTAL2 BR Mo v A YTAL2 EA je
32 MR | 328 Mz |
1

- || ety

i
——oit—»

XTALL RST j¢— ¥,

L ) i
/' = .;
f aND PSEN __\_ ‘t— GND PSEN

-

Flash Programming and Verification Characteristics
T4z 0 CoT0°C, Vg = 5.0 £ 10%

Symbol Parameter Min Max Units
Wop 1t Programming Enable voltage 115 125 W
et Programming Enable Curvent 10 mA
e o1 Ostifiator Frequency 3 A MHz
Yy Address Setup 10 PROG Low 48la e

taqax Address Howd Afler FROG 4Bl ey,

Tl Dala Setup 10 FROG Low 4Blos oy

Yt Dala hoia After PROG 48y oy

ErHeH P2.7 (ENABLE) High to Vg 48t o

temm Yz Setup to PROG Low i0 13
tame " Vo Hold After FROG 10 S
ts o PROG width 1 10 HS
PTITE Address to Sata Valid 48‘(:LCL

Lo ENABLE Low to Data valid 4Bt oy

o Data Fieat Aer ENABLE 0 4o L

o PHOG High to BUSY Low 1.0 Hs
bic Byte Write Cycie Time 20 ms

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

AIMEL 43




Block Diagram
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s A T89C 51

Absolute Maximum Ratings*

Dperating TeMPeramre. ........coeee e
Slorage Temperature ... ..o

Woitage on Any Fin
with Respectto Ground ...

T |

Maximum Dperating Yolage.

DC Cutput Current .. .

S5 Cto »125°C

.E5'C 0 -150°C

SLOY 0 T Y

NOTICE

AEV

130 mA

i

DC Characteristics

Ty = AFCto 85°C, Ve = 50V x 20% (unless othemise noted)

Stresses beyond those fisted under ~Absolute
Maximum Ratings” may cause permanen! dam-
age 1o the device. This is @ siress fating enly and
functionas operation of the device at these or any
otnar conditions beyord those indicated wn 1he
operalional sections of this specificadon is oot
implied. Exposure 1o apsoiuie maximum fating
cenditions for extended periads may affect device
refiatlity.

Symbioi Parameter Condition Min Max Units
vy input Low voltage {Excapl EA} 05 DZVen-01 i
Vit input Low voltage iEA) a5 0ZvVer-03
i input Migh Voltags {Extapt XTALY, RST) G2Vpn+0% ¥or+08 ¥
Y input High Volags (XTALY RET: 07 Ve Var+05 ¥
. Yo Oupyt Low vollage' HiPorts 1230 | 1y =15 mA 243 ¥
. Yy Dutpa Low Veltage!! i 7 220A 945 ¥
2ort 9, ALE, PEEN;
Yoy Tutpw: High Yehage g 2 EEPA V- =5V 2 0% 21
PBerts 1.2.3 ALS FEEN; T RN
lop = 15 pA D8 ¥eg ¥
t Yo Quigar High Yeltage lop 7 ~800 pi Ver =8V 3 10% K] i
tPorl §in Externat Bus Mode; Lop = 05 b 075 Ve .,
Lo = 50 A 98 v :
e wogical 3 st Current iParts 1.2 3 Yy = T ABY -0 WA
BN Logizpl 1w 0 Tronsfion Lurent Wy, = W, WOE 2 B 2408 -250 A
{Ports 1 2.3
i inpul Leakage Sument (Porl . AT | D45 < V4 ¥eg X" ITE)
RRST Reset Pulldown Resisior 50 300 KeL
S B Capaitance TesiFreq. = 1 MHZ T, =25'C 10 pF
s Pyags Supbty LurTent Active Mode. 12 MHZ 20 mA
idka $40ds, 12 MMz 5 mé
Sower Down Moge' Yoo B 100 LA
Vee = OV 40 i
Notes: 1. Under steady state (non-transieni; condfions. ig; must be externally imiled as foliows:

FARUIMAM: Ep PRI POIL 20 10 MA

Maemum Iy per §-bit port. Port ) 26 mA
Farts 1, 2.3 15 mA
tAaxmum t1otal 1~ 05 ail oulput pins. 71 mA

IT 1 exteeds the lest condition, ¥, may exceed the related specification. Pins are not guaranteed to sink curent greater

than the fisted test conditions.
2 Bnimum Voo for Power Doan is 2

ATMEL



ChipCorder”

TS ILCATE LY G

1ISD2560/75/90/120 Products
Single-Chip Voice Record/Playback Devices
60-, 75-, 90-, and 120-Second Durations

GENERAL DESCR!PTION

information  Sforage  Devices' 8D2500 Chip-
Corder™ Sefies piovidas high-guatty, single-chip
recordiplayback solutions for 60- 1o 120-second
messaging applications. The CMOS devices in-
clude an on-chip osciliaion, microphone pream-
plifier, automatic gain contol, antiahicsing filter,
smoathing filter, speaker amplifier, and high den-

Recordings aie stored in on-Chip nonvolatie
mermary cells, providing Zerc-pawel message
storage. This unique, single-chip solution & made
possibie hrough ISD's patented mullteve! storoge
technology. Voce and audio signals ote stored
directly into memory in their natual form, providing
high-quadity, solid-state voice reproduction.

sity mulflevel sioroge aray, In addition, the
1502500 is micrccontroller compatibie, allowing
compiex messagng and  oddessing o be

achieved.
Figure i 1SD2660/75/90/120 Davice Block Diagram
Creraces {7t I
% ; H W
€4 O T ChipCarder
MR IS EY S
S g,\\ Bk Ak ot rpg
kO i:y Stk oy M | Fkag PO st —L
AN R
W Cilf O it N\,‘__,V;bﬁb Ebrde Artoe
WS O ¥ Mk Shroge sroolag fa
K O : - AN 0 F
BateATiie
st O + Gar o O -
;‘*cm,—. o sH g | E A Hfes i 1 Dewice Conirgh i
6 0 6 0 0C0d000CO 000 006 ©
Vema Vi Yus Voo AD AT AZ AD A4 AR An AT MM A% P ONF PR CF FOM AN

ISO—APRIL 1938 i



1502560/75/90/120 Products

FEATURES

Easy-to-usa singla-chip voice record’
playback sokution

High-qualty, natural volce /audio
reproducton

Manual switch or microcontroller compatinle
playback can bea edge- of level-activated

Single<chip durations of 60, 75, 90, and 120
seconds

Directly cascadable for longer durations
Automatic Power-Down (Push-Butten Mode)
- Standby curent 1 pA ypical)
Zero-power massage storages

- Eliminates battery backup circuits

Futy addiessable to handle multiple
Messages

100-yedr message efention (ypical
100,000 record cycles (typical
On-chip clock source

Programmer suppart for play-onky
applications

Singke +5 volt power supply

Avdilable in die form, DIP. S2IC, and TSOP
packaging

Table i: iSD2560/75/90/120 Product Summary

Pari Duration input Sample Typical Filter Pass
Number {Seconds) Rate {KHz) Band {KHz)
(B02560 ) X 34
1502575 75 b4 27
[SD26%0 o 53 2.3
Is025120 120 40 17

Vaice Sclutions in Sificon”
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1SD2560/75/90/120 Products

DETAILED DESCRIPTION

SPEECH/SOUND QUALITY

The 1SC2500 series inciudes devices offered ot 4.0,
5.3, 6.4, and 8.0 KHz somping frequencies, aliow-
ing the user a choice of speech gquality ophons.
increasing the duration within @ product senes de-
creqses the sampiing flrequency and bandwidih,
which affects scund quaiity, Please 1efer 1o the
ISD2560175/20/120 Product Summary fable on
page i to compare fitfer pass band and product
durations.

The speech samples are stored directly into on-
chip nonvoiatile memory without the digitization
and compression associated with other solulions.
Direct analog stcroge provides a very rue, natwal
sounding reproduction of voice, music, fones,
and sound effects not available with mwost selid-
state digital solutions.

DURATION

To meat end systermn requirements, the SD2500
series offers single-chip salutions at 40, 75, 0, and
120 seconds. Parts may qiso be caoscoded fo-
gether for lenger durghions.

EEPROM STORAGE

Ona of the benefits of 150's ChipCorder technalogy
is the use af on-chip nonvokatile memary, provid-
ing zeso-powel Message sforage. The message is
retained for up to 100 years typically withou! pow-
er. In addion, the device can be te-tecoided
typicaly over 100,003 fimes.

MICROCONTROLLER INTERFACE

in addition fo its smplicity and ease of use, the
1502500 senes inciudes ail the interfoces necessary
far microcontrolier-diven applications. The od-
dress and conkol lines can be interfaced o ami-
crccontroller and manipulaled 1o perform @
variety of fasks. including message assembly,
message concalenchion, predeimed fed mes-
soge segmentation. and message manage-
ment.

PROGRAMMING

The iSD2500 seres is aiso ideal for playback-anly
appiications, where single or rmultiple messages
are referenced through buttons, swilchas, of a mi-
crocontaller. Once the desired message config-
urglicn is created, duplicates can easly bs
generated vio an 13D programmer.

Voice Solutions in Sillcon”
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Flgure 1: 18D2560/76/20/120 Device Pinouts

BD2560/75/30/120
sl e 28 veen
AIMI[C]2 271 m
Ot whaaoy AN 26 7 XCK
foifo P I ANAN AxmaA 25 T0M
Y 3 AGC " .
=t g MC Ry AUMELE 2432
et S 13 28 Fy R Asnem T yXE W g}“
PCs a7 mvees, AL 7 22 ovF
‘JC'CD[:? P il 87 - ANG YT
NC 38 1sD2540/75/90/120 25 kG FrLge 7 ANA O
[ i FER i ExTam 201 ANAM
ABMI i 23950 | - e
AT N 22y igsa =l 19 L AGC
EVAYva= R 2 B v AU N4 18 7] IC REF
g e vene 2 17 e
A5ME 116 =y VaSALT] 13 67 veca
HL L Y g A7 5P+ [)4 Y
32-PIN TSOP DIP/SOIC
PIN DESCRIPTIONS
VOLTAGE INPUTS (Veca, Yecol POWER DOWN INPUT (PD}

o minimize noise, the analog and digital circuits
ir the 1502500 series devices use separate power
busses. These voiioge busses ae brought out to
separate pins and shouid be fied together as
close o the suppiy as possible. In oddition. these
supphes should be decoupled as close o the
package os possitle.

GROUND INPUTS [Vsgs, Yso)

The 1502500 series of devices utilizes sepaiate an-
aiog ond digital ground busses. These pins shoulid
be connected separately thiough a low-imped-
ance path fo power supply ground.

When nct recerding or playing back, the PD pin
shouid be puded HIGH fo place the partin @ very
low power mode (see g specificafion). When
overffow {OVF) pulses LOW for an overfliow caondi-
fion, PD should be brought HIGH to reset the oa-
dress painter back o the beginning of the recod/
playback space, The PD pin has additionai func-
tionafty in the Mé {Push-Button) Operational Mode
desciibed kater in the Operational Mode section.

CHIP ENABLE INPUT {CE)

The CE pin is taken LOW 1o enable off playback
and record operaficns. The address inpufs and
playbackirecord input (PR} are latched by the fall-
ing edge of CE, TE has addiional functionality in
the WM& [Push-Buttoni Operotonal Mode de-
schibed later in the Operationad Mode section.

Voice Solutions in Sificon
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15D2560/75/90/120 Produais

TYPICAL PARAMETER VARIATION WITH VOLTAGE AND TEMPERATURE (PACKAGED PARTS)
Chart1; Record Mode Operating Current Chart 3: Standby Current {Igg)

{lee} Do
A
B T 0 e
g T e E ///.
- Ol ' A
£ - T e N @ 8.4 e
[ 5 Koo el e
§ [§] e e R
0 15t w Cok
: 5
10+ s 4T
g S
0 a.24
54
| i |
0 I i I
0 } i | 40 25 70 85
40 25 70 85 Temperature (C)
Tempetature (C)
. g 4 4.5Vl
" S5yoils 4 45Vols * 5.5 Vos s |
Chart2:  Total Harmonic Distortion Chartd.  Oscillator Stability
0.4
0.7 - .
~ N - 32 ) s
oy b £ e
Nt ‘-x\_‘ ; ] G A P ~
§ o5t R & .
5 . g2l
‘*E Q4 . g .‘J_/ .
B E C4¥ o )
HES ;
1] [ e "
$ ool o G L
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iy | ! ] ‘ | i |
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Temperalure (C)
Temperaiure (C)
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15D2560/75/%0/120 Products
Table 8: Absolute Maximum Ratings Table 9: Operating Conditions
{Die}m (Die}
Condition Value Conditlon Value
Juncilon rempeaiue 150°C Commercial opeiating L 10 +50°C
temperglue range
Slorage temperciure range -65°C 1o +150°C —~
Supply vattage Vel +45V10 +65V
vollage applied to any pad Vg~ D3V —
Nes + 0.3V Ground vollage (Vegh oV
Yolloge oppiied 1o any pad Mg ~1.0V) 1o
finput cutent imited 1o =20 mA) | Ve + 1.0V 1. Vee = Vooa = Veen
2. Vg = Moz % Vien
Voo - Vs 0.3V +7.0V
V. Shessas above Ihgse Bsfed may CoUSe pemionent
agmoge o the cevice Exposurg 10 the absolute
maxiroum fctings may offect Jevice relchidty,
Funchondal operction 15 not impied Ot these
CORINONS.
Table 10: DC Parameters iDie)
Symbot Parameters Mint2! Typ i1} Max® | units Conditions
L — I
V. inpaut Low Viciloge Q.é v
Vi inpat High Voitage 20 Y
Ve Cutput Low Volloge 0.4 v o = 4.0ma
Veysi TAF Culout High voltage 2.4 v o ~1LAMA
Viogan EOR Cutput High violloge Yo - 1.c VCQ -8 ¥ Iy 3 3.2 M
e Ve Current {Operaiing) 25 30 MA [ Ry = oo™
i Yoo Cutiert (Slandby) 0| wpwa (@
b input Leakage Cunent =1 LA
for, input Current HIGH with Puk 130 uh | Fome Ve 0
Down
Rey Cutput Locd impedonce 16 L1 Speaxer Load
Rygpe: Preamp in Inpul Resistance 4 G i5 KL} MIC and MIC REF Padts
Rex AUX INput Resisionce & 1 20 ki
Raxain: | ANA N Ingut fResisicnce 23 3 5 K
Aore Pleomp Gain 1 21 24 26 as AGC =30V

Voice Solutions in Silicon
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MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

HLLE0ATI - FEBRUARY (888 REVISED CCTCBER 2002

¢  Meet or Exceed TIA/EIA-232.F and ITU MAXZ3Z ... 0, D‘f; 1:. &F: rﬁ :JCACKAEE
MAX232...0,DW, KAG
Recommer.wdatifan V.28 (TOP VIEW)
Qperate With Single 5-V Power Supply
Operate Up to 120 kbit's
Two Drivers and Two Receivers
+30-V Input Levels
Low Supply Current . . . 8 mA Typical
Designed to be Interchangeable With
Maxim MAX232
® ESD Protection Excesds JESD 22
- 2000-¥ Human-Body Model {A114-A)

# Applications
TIA/EIA-232.F
Battery-Fowered Systems
Terminals
Modems
Computers

description/ordering information

The MAXZ32 is a dual driverreceiver that includes a capacitive voltage generator to supply £IA-232 voltage
levels from a single 5V supply Each recever convers EIA-232 inputs t0 5V TTL/CMOS levels. These
receivers have a typicak theashold of 1.3V and a typical hysteresis of 0.5, and can accept £30-V inputs. Each
driver convars TTL/CMOS input levels into EIA-232 tevels. The diver receier and voltage-generator
functons are availabie as cells in the Texas Instruments LinASIC™ fibrary

ORDERING INFORMATION

ORDERABLE | TOP.SIDE
Ta PACKAGE! PARTHUMBER | MARKING
P | Tame MARI TN MAXZTN
Tobe MAXZ32D
SOKC
e T O emires | WAKI0R Maxaz2
oo om 1 MAX2320% o
’ Tape and reel MANZI2DWR
SORINS) | Tapeandresl | MAX2ZZNSR MAX232
POy | Tase AXZTIN MAXZIZIN
Tube MAXZI2D
—407C10 85°C SAc o Tape and ree MAXZIZDR Max2
Tabe MAKZI2I0N
S0IC {T» MAX2321
RN wowweereay EYrve oy %

fPackmge drawings. standard packing quaniibes, themal data, symbobzaton. and PCE design
@idelings are availabie at vl convscipatkage.

Please be mware that an important nolice concaening avariabiity, standard warranty, and use s critica applications of
Texas tnstryments semiconduclor products and disclaimers therelo appears 7t the end of this 3ata sheet,

LinASIC i3 a trademark of Texas instruments.

FRODUCTION DATA micrnation is camem a4 of ion dess. . Copynight © 2002, Texas Instumests inperoataies
Produds comtonn lo eprcilfcabnm p?‘lwbmd + Srilmnents
m?;q Pw::m prosne g Joas wot bectnstily o eds @ TEXAS

INSTRUMENTS

POTT CERICE 30X $23500 # DALLAS TENAS TEMAS 1
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MAX232, MAX232!
DUAL EIA-232 DRIVERS/RECEIVERS

5150471 FEBRUARY 1865 - REYISED GCTCBEIR 2002

DRIVER SECTION

electrical characteristics over recommended ranges of supply voitage and operating free-air
temperature range (see Note 3)

PARAME TER TEST CONDITIONS M TYPT  max| uNT
Vo Highdevel output vollags THOUT. T20UT [R_ = Iki2ic GND 5 7 Y
VoL Lowdevel outpul voilage! TIOUT TZOUT Ry =3 k210 GND -7 5| v
15 Crapant resstance TAOUT T20UT  (Ve. =Vg =0 Yo=Y uh il
insd  Shott-creut oulput current TIOUT T20UT  |Yep =55V, Y= 10 mé
BT Shos-crourt mput curent THN. TN Yi=0 200 uwA

T Al typrcal valuss are at Voo =5V, T = 26°C.
The agebraic convendion, in shich the least pasitive (st negatve; value is desgnatad minaeom, is wsed in this data sheet for logic voltage
levels ony.

§ Not more than ons output should be shoned at a tme.

NOTE 2 Test condivons are C1-Cd s s uF atYoo =5V 205V

switching characteristics, Voo =5V, Ty = 25°C (see Note 3)

PARAMETER TESTCONDITIONS | MIN  TYP MAX]| UNIT

, R = Ikiato 7 kil ,
SR Dnver sleew rate See Fqure 2 Wi Vs
SR Driver transifion regon slewrate See Tigure 3 3 Nous
Catarae Cne TOUT swatching 120 kbitis

NOTE 3. Test condibions are C1-C4 =1 pF atVpn = 5W 05V

RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating fres-air
temperature range {see Note J)

PARAMETER TEST CONDITIONS MmN Tyt max| uw
VoH  Haghdevel output voltags RIGUT. RZCUT [loH = -1 mA 38 W
VoL Low-evel outpul vollagel RIGUT R20UT [l = 2.2 mA ca| v
s ;:xémﬁgw‘g aput RN, RN VEG T EY T4 7 26°C 24y v
T Ef;:;“j;’ﬁg&w“g ™A LRI, R2IN VeEsEY Ta=25C a8 12 y
Vres  Inputhysterests voltage RN, R2IN Yoo =EY QE 0.5 Y
fi fieceiver input resistance REN, R2IN Yoo =5, Ta=25C 3 5 i kit

A typical values are at Voo =5V, Ta = 25°C.

1he algebraic converion, in which the least positive {most negative) value is desigrated mirsmum. 15 used in thys data shest for fogic vetage
favels anly,

NOTE¥ Test conditons are C1-Cd = 1pF at Voo =5V 205V

switching characteristics, Vor 5 5V, T = 25°C (see Note 3 and Figure 1}

PARAMETER TYP| UNIT
IPLHiR:  Recerver propagation delay time, low- to high-level culput GOt ns
1PHLIR,  Recever propagation delay time, high- ta low-teval sutput N0y ons

NOTE 3 Testcondbons are C1-Cd = { pF gt Vo s 2V 205V

"3 Texas
INSTRUMENTS

4 SOST QFFICE GCK F52205 ® LALLAS "Exag Teotl
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MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

SLLEM4T! . FEBR AR 159% - REYISEC COTCBER 2002

PARAMETER MEASUREMENT INFORMATION

Vee
,,,,,,,,,, R
i
| R1OUT RL=13kp
RN Rl
Gem.«;: R2OUT See Note C
nerator . - S S N -
Goneror > I PR B
o CL= S0 pF =
l {see Notg B)
TEST CIRCUIT

WAYEFGRMS

NOTES: A The puise generator has the fcliniang charactenstics: Zoy = B 42, duty cvde € 50%.
B. i mcludes proba and jig capacitance.
C. Al diodes are tN3054 or equivaient.

Figure 1, Receiver Test Circult and Waveforms for tpy and tp y Measurements

‘r? Texas

INSTRUMENTS

FOZT DFSLE 25X BTN W L& A5 TIx4S TRMGS 5
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MAX232, MAX2321
DUAL ElA-232 DRIVERS/RECEIVERS

SLLSC47 _ FEBRUARY 1630 _ REVISED GCTOEZR 2002
APPLICATION INFORMATION

5v
Ceypass =1uF _J}
16 ]
= - Caf 3 tuF
1 cc ) L
- i\F?. 1 Yer »B5V
— 6
. o VS.- Tt S 2 -85V
221wk 5 Canir tuF
w g L I
19 . e 1 B3 Outpun
From CMOS or TTL W 7
> i FA-232 Output
1
Z T o ﬂw E1A-232 Inpant
To CMOS or TTL 4 g 8
[4/ 7 {te E1A-232 Input
By
15
GND
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lusunssmuaumshauussefacds

SPAC: DS
DPO1: DS
DPOZ; DS
DPO3: DS
DPO4 : DS
DPO5: DS
DPOG: DS

Loc BIT
DLOC BIT

ORG
LJMP

ORG
INIT: MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV

MOV
MoV
MOV
MOV
SETB
CLR
CLR

LCALL
P> Main
MATIN: NOP
DTIN: JNB

CLR
MOV

hoop

e e

00H
01H

0000H
INIT

Q030H

PO, #0FFH

P2, #0FFBH
P1,#01010101B
B3, 40FFH

RO, #00
R1, #00
RZ, #00
R3, #00
R4, #00
RS, #00
R6, #00
R7, #00

DPO1, #00
DPOZ, 00
DPCG3, #00
DPO4, #00
DPO5, #00
DPOG, #00

SCON, #50H
TMOD, #2ZH
THY, #0FDH
TLL, #0TDH
TRZ
RI
TI

DLAY

RI,MAIHN
RT
A, SBUF

GP
GP
Count

Disp Buff
Delay
Delay

Serial Mode 1
Timer 1 B Bit Auto Reload
3600 Bps

Start Timer
Clear Receive Bit
Clear Transmitt Bit

Wait




107

DTNC:

DINI:

DINZ:

DN21:

DNZ2Z:

DNZ23:

DNZ4:

DN25:

DNZ26:

DNZ27:

DNZ28:

DNZ29:

DNZA:

DNZB:

DN31:

DN32:

DN33:

DN34:

DN35:

DN36:

DN37:

DN38B:

JNB
CJINE
MOV
LJMP

CJNE
MOV
LJMP

MGV

MOV
CPL
ANL

CJINE
MOV
CJNE
MOV
CJINE
MOV
CJINE
MOV
CJINE
MOV
CJINE
MOV
CJNE
MOV
CJINE
MOV
CINE
MOV
CJINE
MOV

MOV
CPL
ANL
SWaPp

CJINE
MOV
CJNE
MOV
CJINFE
MOV
CJINE
MOV
CJINE
MOV
CJINE
MOV
CJINE
MOV
CINE

F1.0,DIN1 ; L/ R

A, #'a',MAIN ; Header
DEQL, #'a’

DINZ2

A, ¥R, MATN ; Header
DPQOL, #'A"

DINZ

PO, #0FFH ; Dip Switch
A, PC ; Data 1

A

A, #000011118

A, $00, DN22
DPCZ, ' 0"
A, 08, DN23
DPOZ, #' 1"
A, #04, DN24
DPO2, #'2"
A, #17,DN25
CPO2, 413"
A, 402, DN26
DPO2, #'4"
A, 410, DN27
DPOZ, #'5"
A, $06,DN28
DPOZ, #'6"
A, #14,DN29
DPOZ, ' 7"
A, #01, DN2A
DPOZ, 4’8"
A, #03, DN2B
DEGZ, 19"

A, PO ; Data 2
A

A, 8111100008

P2y

L, 800, DN32
DPO3, ¥'0"
A,#08,DN33
DPO3,#"1°"
A, #04,DN34
nPe3, 42!
A, #12,0NM35
DPO3, 473
A, #02,DN36
CeC3,#'4°
A, ¥#10,DN37
DPO3, #'5"
A, #06,DN3RB
nPo3, 476!
A, #14,DN39
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DN39:

DN3A:

DN3B:

DIN3:

DINd:

DINS:

DING:

DIN7:

MOV
CINE
MOV
CINE
MOV

MOV

MOV
CPL
ANL
SWAP
ORL
MOV

MOV
CPL
ANL
CRL
MOV

JNB
JNB
MOV
LJMP

MOV
LIMP

MOV
LJIMP

MOV
ANL
JNZ
MOV
MOV
ANL
JNZ
MOV
MOV
ANL
JNZ
MOV

MOV
MOV
JNB
CLR
LCALL

MOV
MOV
JNB
CLR
LCALL

DPO3, ¥ 7
A, #0101, DR3A
DEO3, drgr
A, 509, DN3B
DPO3, #'9!

P2, #0FFH
, B2

a
A
A, 4111100008
A

A, #0011C0O00B
Drod,A

L, B2

A

A, #00001111B
A, #00110000B
DPOS5, A

F1.4,DINA
P1.6,DIND
DPOG, #'C!
DING

DFCE, #'L7
DING

D6, 'R’
DING

A, DPO2

A, #000011118B
DINT

ppoz, #10

A, DPO3

A, #00001111B
DINY

DPO3, 410

A, DPGAY

A, #00001111B
DIN7

DPo4, H10

A,DPOL
SBOF, A
TI, S
TI
HLAY

A, DR02
SBUF, A
“YL, 8
71
HLAY

f

?

Data 3

Data 4
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MOV A, DPG3
MOV SBUF, A
JNB 1,5
CLR TI

LCALL HLAY

MOV A, DPO4
MOV SBUF, A
JNR TI,3
CLR TI

LCALL HLAY

MOV A, DPOS
MOV SBUF, A
JNB TI,S
CLR T7

LCALL HLAY

MOV A, DPO6
MOV SBUF, A
JNB TI,S
CLR TI

LCALL HLAY

LJMP MATN
DLAY: MOV R7,#100
DINZ R7,S
RET
HLAY: MOV R&, #G0
HLO1: MOV R7, #00
DJINZ R7,5
DJINZ r6, HLOL
RET
END

lusunsumruaumahamaaaasesdy

SPAC: DS 48
DPO1: ns 1
DPO2: DS 1
DP0O3: DS 1
DPO4: DS 1
DEOS: 0s 1
DPOG: DS 1
DPQO7: DS i
DPOE: DS i
BUF1: BIS 1
BUF2: D5 1

BUF3: LS 1
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BUF4:
BUF5:
BUF6:
BUF7:
BUFB:

CTO1:
CTO2:
SECC:
DCNT:

KLGC
CLOC

INIT:

D&
LS
ns
DS
D5

s
DS
D5

arr
BIT

ORG
LJIMP

CRG
LJMP

ORG
MOV
MOV
MoV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
CLR

MOV
MOV
MOV
SETB
SETBH
SETR

e

OCE
01H

CO00H
INIT

Q00BH
TIME

0030H

o0, $OFFH
P2, #0OFFH
P1, #0FFH
P3, BOFFH

RC, #00
R1, #00
RZ2, #00
R3, #00
R4, #00
R5, #00
RE, #0C
R7,#00

DECL, #10
CPOZ, #10
DEO3,#10
DPC4, 810
DEDOS, #10
DFOG, B10
DPQO7, #10
DPQO8, #10

CTOY, #1900
CTOZ, 40
DCNT, #30
CLOC

TMOD, #22H
THO, #256-250
TLO, $256-250
TRO

IE. 1

IE.7

’

r

GP
GP
Count

Disp Buff
Delay
Delay

Timer 0 B8 Bit Auto Reload

Start Timer
Open Interupt
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MOV SCON, #50H ; Serial Mode 1
MOV TMOD, $22H ; Timer 1 8 Bit Auto Relcad
MOV THL1, #OFDH ; 9600 Bps
MOV TL1, HOFDH
SETB TR1 ; Start Timer
CLR RI ; Clear Receive Bit
CLR TI ; Clear Transmitt Bit
LCALL HLAY
jmm=> Main Loop ===s—-mm e e
MATIN: NOP
MANT : JNB P1.0G,MN10 ;L /R
MOV SRUF, #'a?
JNB 1,5
CLR 1L
MOV SRCC, 403
SETR CrLoC
LJME MN11
MN1O: MOV SBUF, #'A
JNB TI,S
CLR TI
MCV SECC, HO3
SETR CLOC
LJvp MN11
MN11: JNB CLOC, JEMN1
JINB RTI,MN11 : Header
CLR Rl
JMP MN12Z
JEMN1: [.JMP EMN1
MN12: NOP
MNLA: JNB CLOC, JEMN1
JNB RI,MNI1A ; Data 1
CLR RT
MOV A, SBUF
MOV BUF1,A
MNLB: JNB CLOC, JEMN1
JNB RI,MNLB ; Data 2
CLR RI
MOV A, SBUF
MOV BUFZ, A
MN1C: JNB CLOC, JEMN1
JNB RI,MNI1C ; Data 3
CLR RT
MOV A, SBUF
MOV BUF3, A
MN1D: JNB CLOC, JEMN1
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MN1E:

MN13:

MN14:

MN15:

MN1E&:
EMNI:

MANZ :

JN3
CLR
MOV
MOV
JHNB
JNB
CLR

MoV
XRL
JNZ
MOV
XRL
JNZ
MOV
XRL
JNZ
MOV
XEL
JNZ
LJMP

MOV
XRL
JNZ
MOV
XRL
JNZ
MOV
XRL
JNZ
MOV
XRL
JNZ
LJMP

MOV
MOV
MOV
MOV

MGV
MOV
MOV
MOV

;s LCALL

LCALL
NOP

JNB
MOV
JNB
CLR
MoV

RI,MNID ; Data 4
R1

A, SRUF

BUF4, A

CL0C, JEMNI

RI,MNIE ; Data 5
R1

A, DPO1 ; Compare 1
A, BUF1

MNI14

n, DPOZ

B, BUFZ

MN14

A, P03

A, BUF3

MN14

A, DPO4

A, BUF4

MN14

MN16 ; Not Up Date

A, DPOS ; Compare 2
A, BUF1
MN1S
A, DPO6
A, BUF2
MN15
A, DRPO7
A, BUF3
MN15
&, DPOB
A, BRUTA
MN15
MN16

DPOL, DPOS ; Up Date Display
LPOZ, DPOG
P03, DPOY
D04, DPOSB

DP0S, RUFL
DPOG, BUF2
LDPO7, BUF3
DPOB, BUF4

UDIPE

HLAY

P1.0Q,MNZ0 ; L/ R
SBUF, #'k"

TI,3

TI

SECC, #03
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MNZO:

MNZ1:

JEMNZ :

MNZ22:
MNZA:

MNZB:

MNZ2C:

MN2D:

MN2E:

MNZ23:

SETB
LJIMP

MOV
JNB
CLR
MOV
SETB
LJMP

JNB
JNB
CLR
LIMP
LJmMp

NOP
JNB
JNB
CLR
MOV
MOV

JNB
JNB
CLR
MOV
MOV

JNB
JNBE
CLR
MOY
MOV

JNB
JNB
CLR
MOV
MOV

JNB
JNB
CLR

MOV
XRL
JNZ
MOV
ARL
JNZ
MOV
ARL
JMNZ
MOV
XRL

CL.OC
MNZ1

SBUF, #'B*
T, S

T

SECC, #03
CLOC

MNZ]

CLOC, JEMNZ
RI,MNZ21

RT

MNZ22Z

EMN?Z

CLOC, JEMNZ
RI, MNZA

RI

A, SBUF
BUFS, A

CLOC, JEMN2
RI, MN2B

Rl

A, SBUF
BUF6, A

CLOC, JEMN2
R1,MN2C

RI

A, SBUF
BUF7, A

CLOC, JEMNZ
RI,MN2D

R

A, SBUF
BUFE, A

CLOC, JEMN2
RI, MN2E
RT

A, DPO1
A, BUFS
MN24

A, DPO2
A, BUFE
MNZ 4

A, DPO3
A, BUF?
MN2A

A, DPO4
A, BUF8

Header

Data 1

Data 2

pPata 3

Data 4

Data 5

Compare 1
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JNZ MNZ4
LJMP MN2 6 ; Not Up Date
MNZ24: MOV A, DPOS ; Compare 2
XRL A, BUT'S
JNZ MN25
MOV A, DPOG
XRL A, BUFE
JNZ MNZ5
MOV A, DPO7
%RI, &, RUF7
INZ MNZ5
MOV A,DFOS
XRL 7, BUFB
JNZ MNZ25
LJMP MNZ6
MNZ25: MOV DFO1, DPO5S ; Up Date Display
MOV DFOZ, DPO6
MOV DPO3, DEOY
MOV DPO4, DPOSB
MOV nPOsS, BURS
MOV DPOB, BUFE
MOV DPO7, BUF7Y
MOV DpPO8, BUFB
sLCALL UDIP
MNZG: LCALL HLAY
EMNZ: NOP

LCALL UDIP
LJIMP MAIN

;-~-> Up Date Display --=--——-————mr---ro-mo—c—o e mm o mmmmm oo

ODIP: MOV SBRUF, #'X"' ; Header
INB 11,8
CLR T
LCALL DLAY

MOV SBUT, DEO1 ; 1-—-
JNB TI1,3

CLR TI

LCALL DLAY

MOV SRUF, P02 7 om2--
JNB Ti,5

CLR TI

LCALL DLAY

MOV SBUI, DPO3 ; ~-3-
JNB TI,$

CLR TI

LCALL DLAY

MOV SBUF, DPOA ; ———4

JNB TI,$
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CLR T

LCALL DLAY

MOV SBUF, k'Y? ; Header
JNB TI, S

CLR TI

LCATT DLAY

MOV SBUF, DP0O5S ; B-—-
JNB TI,§

CLR TI

LCALL DLAY

MOV SBUF, DEOG ; -6--
JNB TT, S

CLR T

LCALL DLAY

MOV SBUF, DEQ7 ; o ~=7-
JNB TI, S

CLR I

LCALL NLAY

MOV SEUF, DPO8 ; -~-8
JNB TT,S

CLR TT

LEALL DLAY
RET

> Timer 0 Inferupf —-—---——--———r oo oo

TIME: PUSH ACC
DINZ CTO1,ETIM ; 1 Sec
MOV CTO1, #100 ;
DJNZ CT02,ETIM
MOV cCT02, #40
TIMI1: OINZ SECC, TIMZ ; 60 Sec
CLR CLOC
TIMZ: DJINZ DCNT, ETIM
MOV DCNT, #30
MOV DPO1, DPOS ; Up Date Display
MOV DPOZ, DPOG
MOV DROZ, BEOY
MOV DEO4, DEOB
MOV DPos, #10
MOV DPO6, #10
MOV DPC7, #10
MOV DFPO8, #10
ETIM: POP ACC
RETI
DLAY : MOV R7,#100
DJINZ R7,$

RET
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HLAY :
HLO1:

MOV
MOV
DINZ
DINZ
RET

END

R6, 00
R7, #00
R7, S

RE, HLO1

lusunsumuaumavhamuaimaidusdithe

SPAC:
DPO1:
DPO2:
DPO3:
DPO4 .

RLOC
CLON
PD

PR
CE
JCKCL
;LDO1
;DIOL
BUFF
BUFFQ
BUFF1
BUFF2
BUFF3
BUFFY

INIT:

DS
Ds
D&
D5
03

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
EQU
EQU
EQU
=QU
EQU
QU

ORG
LaMp
ORG
LJME

ORG
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

e e

00H
01H
P2,
PZ.
PZ.
P1.
1.
P1.
38H
39H
3AH
3IBH
3CH
3EH

S B R o

0C00H
TNIT
000BH
TIME

003CH

P1, #0FFH
B3, #0FFH
PO, #OFFH
P2, #0FFH

RO, #00
k1, #0O0
RZ,4#00
R3, #00
R4, #00
R5, #00
R&, #00
R7, #00

; Pin 11
; Pin 12
; Pin 14

: GF
; GP
; Count

; Disp Buff
; Delay
; Delay
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o

MATN:
RXCK:

RX00;

MOV
MOV
MOV
MOV

MOV

MOV
MOV
MOV
MOV
MOV
MOV

MOV
CLR
SETB
SETB

MOV
MOV
MOV
MOV
SETB
CLR
CLR

LCALL
; LCALL

Main Loop

NOP
JNB
CLR
MOV

CJdN#

JNB
CLR
MOV
ANL
MOV
MOV

JNB
CLR
MOV
ANT,
MOV
MOV

JNB
CLR

BUFET, #00
BUFF2, §0C
BULE'S, #00
BUFF4, #00

DPTR, #TABL

DPO1, #10
DPO2Z2, #10
DPO3,410
DPO4, #10
TMOD, #22H
THO, 8256-250

TLO, #256~250
TCON. 4

IE.1

LE.7

SCON, #5CH
TMCOD, #22H
TH1, #CFDH
TL1, #CFCH
TR1
RT
TI

DLAY
DIsP

R1,MATN
RI
A, SBUF

A, 4'Y',MAIN

RI, S

RT

a, SRUF

£, B00001111B
DPQ1, A
BUFF1, 2

RI, S

RI

A, SBUF

A, 000012118
DPD?, A
BUEEZ, &

R1, 8§
RT

Display

Timer 0-1 8 Bit Autc Reload
Timer 0

Stop Timer

Serial Mode 1
Timer 0=1 8 Bit Autoc Reload
9600 Bps

Start Timer
Clear Receive BRit
Clear Transmitt Bit

Header
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MOV A, SBUE

ANT, A, #00C011118

MOV DrPO3, A

MOV BUFF3, A

JNB RL, S ;4
CLR R

MOV A, SBUF

ANL A, #00001111B

MOV DPC4, A

MOV BUFF4, A

LCALL SOUND_TITLE

LCALL SOUND ; LCALL DISP
LJMP MAIN

jm——> Display -—----===-—---——mmmmrmm e

DISE: MOV A, DPO1 ; Pisplay
MOVC A, @A+DFTR ; LCALL 0595
MOV A, DPO2
MOVC A, @A+DPTR ; LCALL 0585
MGV A,DPO3
MOVC A, BA+DPTR ;  LCALL D595
MOV A, DPO4
MOVC A, BA+DPTR ;  LCALL D595
RET

TIME:

ETIM: RETI

oo 595 lLoad Qut -———-m--ess— e e

D595 MOV RO, #08
DCLl1: RLC A
; MOV prel,c ; Data Out
LCALL DLS59
; CLR CKO1 ; Clock Active
LCALL DI.59
; SETH CKO1 ; Clock Clear
LCALL DL59
DINZ RO, DC11
LCALL DL52
RET
DL59: MOV R7,#10
DINZ R7, 5
RET
DLAY: MOV R7, #00
DJINZ R7, S

RE'T
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; Check and move data to buffer for addess
SOUND: MOV BUFF, DPO1

MOV A, DPO1

;CINE A, #00, SOUNDT

LCALL CHK_SOUND

SOUNDL ¢ MOV BUFF, DEC2
MOV A, DPOZ
; CINE A, K00, SOUND2
LOALL CHK SOUND

SCUNDZ2: MOV BUFF, DPO3
MY A, DPO3
;CINE A, #G0, SOUND3
LCALL CHK_SCUND
SCUNL3 MOV BUFF, DP04
LCALL CHK_ SOUND
; LCALL CHK ONE
RET

CHK _SOQUND: MOV A, BUFF
ANL A, OFH ‘
ADSO: CINE A, #00,ADS1 ; BAddess for ic isd num O
MOV BUFFO, #7BH
CALL PLAY SOUND

ADS1: CJNE A, #D1H,ADS2 ; Addess for ic isd num 1
MOV RUFFO, $ODH
ACALL PLAY SOUND

ADS2: CINE A, t#02H,ADS3 ; Addess for ic isd num 2
MOV BUFFO, #1BH
ACALL PLAY”SOUND

ADS3: CJNE A, #03H,ADS4 ; Addess for ic isd num 3
MOV BUFFO, $2AH
ACALL PLAYisoUND

ADS4: CJNE A, #04H, ADSS ; Addess for ic isd num 04
MOV BUKFIO, #38H
ACALL PLAY“SOUND

ADS5: CJNE A, #05H,ADS6
MOV GBUFEQ, $#46H
ACALL PLAY SOUHD

BD56: CJNE A, #06H,ADS?
MOV BUFFO, #52H
ACALL PLAY SOUND

ADST: CJNE A, #07H, ADSS
MOV BUFFO, #60H
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ADSE:

ADS9:

ADS1G:

SOUND _TT7LE:

PLAY SOUND:

DELAY 1s:
DELAY 1s 1:

BCALL PLAY SOUND
CJNE A, #C8H,ADS9
LOV BUEFO, #6054
ACALL PLAY SOUND
CJNE A, ¥09H, ADS10
MOy BUFt'0, #00H
ACALL PLAY SOUND
RET
MOV PO, #0BSH
SETB PR ; Set bit Play sound
CLR PD
LCALL DELAY 100ms :;Delay
CLR CE ; START PLAY SCUND
LALL DELAY 1s ;Delay
LCALL DELAY 100ms ;Delay
S5FETB  CE
SETB PD
LCALL DELAY 100ms iDelay
MOV PO, #CABH
SETB PR ; Set bit Play sound
ChR Pl
LCALL DELAY 100ms ;Delay
ClL.R CE : START PLAY SOUND
LCALL DELAY 100ms :Delay
LCALL DELAY 100ms ;Delay
SETB CE
SETEB PD
RET
MOV PO, BUFED
SETR PR ; Set bit Play socund
ClLR PD
LCALL DELAY_ 10Cms ;Delay
CLR CE ; START PLAY SOUND
LCALL DELAY ls ;Delay
LCALL DELAY ls ;Delay
; LCALLDELAY 100ms ;Delay
SETE CE
SkETB  PD
MOV PO, #0OCOH
;AJMP MAIN
KT
MOV RS, #100 ; Do 100 times
LCALL DELAY 10ms
DJNZ R5,DELAY 1s 1

RET
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DELAY 10ms;:
DELAY 10ms 1:
DELAY 10ms_ 7

DELAY 100ms:
DELAY 100ms_1:
DELAY 100ms 2;

TABL: DB OEBH, 081H, 073H,
BN 00CH, O10H
; CDEGF.AB

MOV R4, 010
MOV R6E, #0E6H
NOR

NCE

DINZ RE, DELAY
DJINZ R4, DELAY

RET

MOV R4, $#100
MOV R&, #0E&H
NOP

NOP

DJNZ R6, DELAY
DJNZ R4, DELAY

RET

; Do 10 times
; Each loop = 1 ms

10ms 2
10ms 1
; Do 100 times
; Each loop = 1 ms
100ms 2
100ms_1

OD3H,0%%H, ODAH, OFAH, O83H, CFBH, ODEH

lusunsumuaNmaiNUEBIMALHAINALERDAINT I

SPAC: DS
DPO1: Dsg
pDR02: ng
DFO3: ns
DRO4 : DR
KLOC BIT
CLON BIT
ORG
IL.JMP
CRG
LJIME

ORG
INIT: MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

48

S

OCH
O1H

Q000H
INIT

000BH
TIME

0030H
P, #0FFH
P3, #0FFH
RO, #00
R1, #00
RZ, #00
R3, #00
R4, 400
RS, #00
R&, #00
R7, #00

; GP
; GP
; Count

; Disp Buff
; Delay
; Delay
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RX00:

MOv

MOV
MOV
MOV
MOV

MOV
MOV
MOV
CLR
SETH
SETR

MOV
MOV
MOV
MOV
SETR
CLR
CLR

LCALL
LCALL

Main

NOP

JNB
CLR
MOV

CJINE

JHB
CLR
MoV
ANL
MoV

JNB
CLR
MOV
ANL
MOV

JNB
CLR
MOV
ANL
MOV

JNB
CLR
MOV

lLoop

DETR, HTABL

DPOL, #10
DPeZ, #10
UpPG3, #10
DPO4, #10

T™MOD, #1224
THO, $256-250
TLO, #256-250
TCON. 4

IE.1

IE.7

SCON, #50H
TMOD, $22H
THI, #0FDH
TL1, #OFDH
TR1
RI
TT

DLAY
DISPE

RI,MAIN
RT
A, SBUF

A d'Y', MATHN

RT, S

RT

A, SBUF

A, #00001111B
DPOL, A

K1, $

R

A, BBUF

A, #000C1111R
DEO2, A

RI, S

RI

&, SBUF

A, #00001111B
DP03, A

R1,S
RI
A, SBUF

—_— e e e  ————

Display

Timer 0-1 8 Bit Auto Reload
Timer 0O

Stop Timer

Serial Mode 1
Timer (-1 8 Bit Auto Reload
5600 Bps

Start Timer
Clear Receive Bit
Clear Transmitt Bit

Header

e e s

bt i e S e e
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j—e

TIME:

ETIM:

;-——>

CKO1
LDO1
DID1

D535
DO11:

ANL A, ROCOO1111B
MOV DP04, A
LCALL DISP

LJIME MALN
Display

MOV A, DPO1
MOVG A, RA+DPTR
LCALL D595

MOV A, DPO2
MOVC B, 2B DPTR
LCALL 13595

MOV A,DPO3
MOV A, BA+DETR
LCALL D595

MOV A, DP04
MOVC A, @BA+DPTR
LCALL D595

CLR LDD1
LCALL DLAY

SETB LDO1
LCALL DLAY

RET

Timer O Interrupt
; PUSH ACC
sDINY CTOO, JETIM
MOV CTOC, #40
F DINZ C7T01,JETIM
; MOV CcTQl, $#100
;CPL CLON

: POP ACC

RETT

D595 Leoad Oul

EQU P1.2

EQU P1.3

EQU Pl.4

MOV RO, #08
RLC A

MOV pIG1,C
LCALL DLS3

CLR CKO1
LCALL DY S

SETH CKO1
LCALL DL59

DJNZ RG,DO11
LCALL UL59

RET

’

Display

L.atch

0.01 Sec

Pin 11
Pin 12
Pin 14

Out

Data

Clock Active

Clock Clear
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DL59:

DLAY:

TABRL:

MOV R7, #10

DINZ R7, 3

RET

MOV R7, #00

DJINY R7, S

RET

DR OEBH, 081K, 073H, 0D3H, 099H, ODAH, OFAH, 083H, OFBH, ODBH
BJt) 000H, 010H

; CDEGF, AB

END
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