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Abstract

This project is wireless control design for survey car from computer .Control program
buildsi‘fron_) visual basic language. It transmits control data from serial port.IC max232
changc;i data to TTIL level. Data is modulated and transmit in air. At car receiver change RF
signal to TTL data to microcontroller for control survey car. Direction control of car from
two DCmotor at front wheel. Direction control of camera from step motor.Inside of camea
has AV signal transmitter. At computer has AV signal receiver. Control program has realtime
video monitor from camera. That can record to .avi file.There are optical encoders,compass

sensor,temperature sensor.Microcontroller receives data from sensor and tranducer and send

data to computer
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SEMICONDUCTOR

D31820

DS1820

1-Wire™ Digital Thermometer

FEATURES

* Unique 1-Wire™ interface requires only one port pin
for communication

® Muttidrop capability simplifies distributed temperature
sens!ng applications

* Requires no external components
# Can be powered from data Fne
* Zero standby power required

& Measures temperatures from -55°C to +125°C in
0.5°C increments. Fahrenhaeit equivatent is —67°F to
+257°F in 0.9°F increments

¢ Temperature is read as a 9-bit digital value.
* Converts temperature to digital word in 200 ms {typ.)

® Usar—definable, nonvolatile temperature atarm set-
tings

¢ Alarm search command identifies and addresses
devices whose temperature is outside of pro-
grammed limits (temperature alarm condition)

* Applications include thermostatic controls, industrial
systems, consumer products, thermometers, or any
tharmally sensitive system

DESCRIPTION

The DS1820 Digital Thermometer provides 9-bit tam-
perature readings which indicate the temperature of the
devica, | : ’

Information is sent toffrom the DS1820 over a 1-Wire
interface, so that only one wire (and ground) needs tobe
connacted from a central microprocessor to a DS1820.
Powaer for reading, writing, and performing temperature
conversions can be derived from the data fine itseif with
no need for an external power source.

PIN ASSIGNMENT

BOTTOM VIEW

it - — NG
NC 5= NC
NC =3 NC
NC = NC
NG == NG
” “ ” Voo =1
g 8 g DQ = GnD
DS1820 1
PR35 PACKAGE 16-PIN SSOF
oy >
PIN DESCRIPTION
GND -~ Ground
DO — Data In/Out
Voo — Optional Vpp
NC = No Connect

Because each DS 1820 contains a unique sllicon serial
oumber, multiple DS1820s can exist on the same
1-Wire bus, This allows for placing temperature sen-
sors in many different places. Applications where this
feature is useful include HVAC environmental controls,
sensing temperaturas inside buildings, equipment or
machinery, and in process monitoring and control.

QX588 127



DS1620

DETAILED PIN DESCRIPTION
PIN PIN
16-PIN SS0P PR35 SYMBOL DESCRIPTION
9 1 GND | Ground.
8 2 3,0} Data Input/Qutput pin. For 1-Wire operation: Open drain. (See
“Parasite Power” secfion.)
7 3 Vpp Optional Vpp pin. See “Parasite Power" section for details of

connection.

DS18208 (16-pin SSOP): All pins not specified in this table are not to be connected.
‘l

OVERVIEW

The block diagram of Figure 1 shows the major compo-
nents of the DS 1820. The DS1820 has three main data
components: 1) 64-bit lasered ROM, 2) temperature
sensor, and 3) nonvolatile temperature alarm riggers
TH and TL. The devica derives its power from the
1-Wire communication line by storing energy on an
internal capacitor during periods of timewhen the signal
kne s high and continues o cperate off this poweer
source during the low times of the 1-Wire line until i
retumns high to repienish the parasite (capacitor) supply.
As an aftemative, the DS1820 may also be powered
from an extemnal 5 volts supply.

Communication to the DS 1820 is via a 1-Wire port. With
the 1-Wire port, the memory and contro! functions will
not be available before the ROM function protocol has
been established. The master must first provide one of
five ROM function commands: 1) Read ROM, 2) Match
ROM, 3) Search ROM, 4) Skip ROM, or 5) Alam
Search. These commands operate on the 64-bit
tasered ROM portion of each davice and can single out

D51820 BLOCK DIAGRAM Figure 1

a spedfic device if many are prasent on the 1-Wire line
as well as indicate to the Bus Master how many and
whattypes of devices arg present. After a ROM function
sequence has been suctessfully executed, the memory
and control functions are accessible and the master
may then provida any one of the six memory and control
function commands. )

One condrod function command instructs the DS1820to
perform a temperature measurament, The result of this
measurement will be placed in the DS1820's scralch-
pad memory, and may be read by issuing a memory
fundction command which reads the contents of the
scratchpad memory.  The temperature alamm triggars
TH arxd TL conrsist of one byte EEPROM each. K the
atarm search command is not appied to the DS18249,
these registers may be used as general purpose user
memory. Writing TH and TL is done using a memory
funcfion command. Read access to these registers is
through the scratchpad. All data is read and written
least significant bit first.

MEMORY AND
CONTROL LOGIC

TEMPERATURE SENSOR

SCRATCHPAD

. HIGH TEMPERATURE
TRIGGER, TH

‘—I___ LOW TEMPERATURE
TRIGGER, TL

8-BIT CRC
GENERATOR
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D51820

PARASITE POWER

The block diagram (Figure 1) shows the parashe pow-
ered circuitry. This circultry "steals” powerwhenever the
O or Vipp pins are high, /O will provide sufficient power
as long as the specified timing and voltage require-
ments are met (see the section titled “1-Wire Bus Sys-
tem®). The advantages of parasite power are two—fold:
1} by parasiting off thi§ pin, no local power source is
needed for remots sensing of temperature, and 2) the
ROM may te read in absence of nofmal power.

In order far the DS 1820 to be able to perform accurate
temperature conversions, sufficient power rust be pro-
vided over the lfO line when a temperature conversionis
taking place. Since the operating current of the DS 1820
is up to 1 mA, the VO line will not have sufficient drive
due to the 5K pull-up resistor. This problem is particu-
larly acute if several DS1820's are on the same VO and
attempting to convert simultanecusty.

There ae two warys 10 assure tha! the DS 1820 has suffi-
cient supply current during its active conversion cycla.
The first is to provide a strong pull—up on the VO fine
whenever temperature conversions or copies to the E2
memory are taking place. This may be accomplished by
using a MOSFET to pull the VO line directty to the power
suppty as shown in Figure 2. The /O fine must be
switchad over 1o the strong pull—up within 10 s maxi-
mum after issuing any protocol that involves copying to
the E2 memory or initiates tempsrature conversions.
When using the parasite power mode, the Vpp pin must
be tied to ground.,

Another methad of supplying current to the DS1820 is
through the use of an external power supply tied to the

Vpp pin, as shown in Figure 3. The advantage tothis is
thatthe strong pull—up is not required on the VO line, and
the bus mastar need not be tied up holding that tine high
during temperature conversions. This aliows other data
traffic on the 1-Wire bus during the conversion time, In
addifion, any number of DS1820's may ba piaced on the
1-Wire bus, and if they all use external power, they may
all simuttaneously perforn temperature conversions by
tssuing the Skip ROM command and then issuing the
Convert T command. Note that as long as the external
power supply is active, the GND pin may not be fioating.

The use of parasite power is not recommended above
100°C, since It may not be able to sustain communica-
tions given the higher leakage currents the DS1820
exhibits at these temperatures. For applications in
which such temperatures are likely, itis strongly recom-
mended that Vpp be applied to the DS1820.

For situations where the bus master does not know
whether the DS 1820's on the bus are parasite powered
or supblied with external Vpg, a provision is made in the
DS1820 to signal the power supply scheme used. The
bats master can determine if any DS1820's are on the
bus which require the strong putlup by sending a Skip
ROM protocol, then issuing the read power supply com-
mand. After this command is issued, the master then
issues read time slots. The DS1820 will send back *0°
on the 1-Wire bus if it is parasite powered; it will send
back a *1°if it is powened from the Vpp pin. If the master

receives a "0, it knows that it must supply the strong

puli-up on the /O line during temperature conversions.
See "Memory Command Functions® section for mora
detad on this command protocol.

STRONG PULL-UP FOR SUPPLYING DS1820 DURING TEMPERATURE CONVERSION Figurs 2

+5V

4.7

ol

+5V

DS1820

eme_’ %vm
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DS1820

USING Vpp TO SUPPLY TEMPERATURE CONVERSION CURRENT Figure 3

%

4.7

WP : &

TO OTHER 1-WiRE
DEVICES

6 hi
"o l—“’——o EXTERNAL +5V SUPPLY

OPERATION - MEASURING TEMPERATURE
The D5 1820 measures temperature through the use of
an on-board proprietary temperature measurement
technique. A block diagram of the temperature mesa-
suremaent circuitry s shaown in Figure 4.

The DS1820 measures lamperature by counting the
number of clock cyctes that an osciftator with a low tem-
perature coefficient goes through during a gate period
determined by a high temperature coeficient ascillatar.
The counter is preset with a base count that come-
sponds to =55°C. If the counter reaches zero before the
gate period Is gver, the temperature register, which is
also preset to the -55°C value, is incremented, indicat-
ing that the temperaturs is higher than -85°C.

At the same tima, the counter is then preset with a value
determined by tha slopa accumulator dircultry. This ¢ir-
cuitry is needed to compensate for the parabofic behav-
lor of the oscillators over,temperature. The counter is
then clocked again until it reaches zero. if the gate
periad is still not finished, then this process repeats.

|

The slope accumulator is used to compensate for the
non~inear behavior of the oscillators over temperature,
ylelding a high resolution temperature measuremant.
This is done by changing the number of counts neces-
sary for the counter to go through for each incremental
degres in temperature. To obtain the desired resolution,
therefore, both the value of the counter and the number
of counts per degree C (the value of the slope accumu-
iator) at a given temperature must be known.

intérnally, this calculation is done inside the DS1820 to
provide 0.5°C resolution. The temperature reading is

provided in 2 16—hit, sign—extended two's complement
reading. Table 1 describes the exact relationship of out-
put data to measured temperature. The data Is trans-
mitted serially over the 1-Wire interface. The DS1820
can measure temperature over the range of =85°C 1o
+125°C in 0.5°C increments. For Fahrenhsit usage, a
lookup table or conversion factor must be used.

Note that temperature is represented in the BS1820 in
terms of a ¥3°C LS8, yielding the following 9-bit format:

i ) o A e (AN KB

= ~25°C

Tha most significant {sign) bitis duplicated Into all of the
bits in the upper MSB of the two—byte temperature reg-
Ister in memory. This “sign—extension” yields the 16-bit
temperature readings as shown in Table 1.

Higher resolutions may be obtained by the following
procedwre. First, read the temperature, and truncate
the 0.5°C bit {the LSB) from the read value. This value is
TEMP_READ. The value left in the counter may then be
read. This value is the count remaining
(COUNT_REMAIN) after the gate period has ceased.
The last value needed Is the number of counts per
degree C (COUNT_PER_C) at that temperature. The
actual temperature may be then be calculated by the
user using the following:

{COUNT_PER_C - COUNT_REMAIN)
TOUNT_PER_C

TEMPERATURE = TEMS_READ - 0.25 +
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TEMPERATURE MEASURING CIRCUITRY Figure 4

e

[

) . TCLEAR
COEPRCIENT DT OR : GOUNTER FreseT ' 2
= -
* TEMPERATURE REGISTER
HIGH Tmﬂ.!REm COUNTER
STOP
=0
TEMPERATURE/DATA RELATIONSHIPS Table 1
‘ I DIGITAL QUTPUT DIGITAL OUTPUT
TEMPERATURE {Binary) (Hex)
+125°C ! 00000000 11111010 : 00FA
.. ¥25°C .. | - —-oocooo0oOOOTIOONO . | © 0032
+1p°C . 00000000 GHO00001 0001h
+0°C 00000000 00000000 0000h
=1oC 11 11111 FFFFh
~25°C 11111111 11001410 FFCEh
—55°C 1111111 10010010 £Fo2h

OPERATION - ALARM SIGNALING

Aftgr the DS1820 has performed a temperature conver-
sion, the temperature value is compared to the trigger
valuas stored in TH and TL. Since these registers ars
8-bit only, the 0.5°C bit is ignored for comparison. The
most significant bit of TH or TL directly comesponds to
the sign bit of the 16-bit temperature register, If the
result of a temperature measurement is higher than TH
or lower than TL, an alarm flag inside the device is set.

This flag is updated with every temperature measure-
mant. As long as the alarm flag is sel, the DS1820 will
respond to the alarm search command. This allows
many D3 1820s to be connected in paralisl doing simul-
taneous temperature measurements. if somawhere the

temperature exceeds the limits, the alaming device(s) '

can be identified and read immediately without having to
read non—alarming devices.
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HENPRYVNIRITNZREEY RF AsK Hybrid Modules for Radio Control ( New Version )

._._.-wa; Ultra Small Transmitter

10, tmm

Modulation : ASK
Operation Voitage : 2-12VDC

pin 1 : GND

pin2: Datain

pin3: Veo

pin 4 : Antonna { RF output )

Frequency 315, 418 and 433.92 Mhz

RLP434A SAW Based Receiver

43.42mm

12 03 4

I 4

-
o

34.71om

L -
i rem ey

LI A

pin1:Gnd

pin 2 : Digita) Date Output
pin ¥ ; Linear Output Tost
pin4:Vee

pin & : Vece

pln 6 : Gnd

pin7: Gnd

pin & : Antenna

Modulatlon ; ASK

Frequency 3135, 418 and 433.92 Mhxz supply Voltage : 3.3- 6.0 VDC

Output : Digital & Linear

Symbol Parameter Conditions Min Typ Max
Symbol Parameter Conditions Min Typ Max | Unit - ; . 3 oV w0 7
Voo [Operating supply voltage 2.0 - i2.0 v o Ovnam:m supply voltago - y -
fec 1  {Peak Current 2V) 164 | mA Itot _jOperating Cutrent . a5 A
Tec2Z |Peak Current (12V) _w 3 - Vdata Data Out Idata = +200 uA ( High ) | Vee-0.5 - Vee v
: . g - . =1 - v
Vh  [Input High Voltage Idate= 100uA (High) [Voo-0.5 | Vee [VecHd S| v T = o ldata = -10uA (Low ) 0.3
VI__ [Input Low Voltage data= 0 uA (Low) - % 03 v ectri aracteristics
FO  |Absolute Frequency J1SMhzmodule | 3148 | 315 3152 | MHz Characteristics SYM Min | Typ | Max Unit
PO [RF Output Power- 500hm Vee = 9V-12v - 16 dBm Operation Radio Frequency FC 315,418 and 433.92 MHz
Veo = 5V-6V - 14 - dBm Sensitivity Pref -110 dBm
DR {Data Rate External Encoding | 512 48K | 200K bps Channel Width +-500 Khz
Notes : ( Case Temperature = 25°C +- 2°C , Test Load Impedance = 50 ohm ) Noise Equivalent BW 4 Khz
Application Circuit Receiver Turn On Time 5 ms
pplication Circuit : i perature T -20 - 80 C
Typical Key-chain Transmitter using HT12E-18DIP, a Binary 12 bit Encoder from Chgftlof Tens = - -
Holtex Semiconductor Inc. wﬁocoﬂ.n UoB.wu:m 4. 2
Application Circuit ;
Vdd Vddy . Typical RF Receiver using HT12D-18DIP, a Binary 12 bit Decoder with 8 bit uC HT48RXX from
/H. v 18 I Holtek Semiconductor Ine.
~ - A0 Vdd 2 4
—A Dout > Coda Inpit TLPAA RF output 1 vad
= 08¢ - np! outpu ——= 18 5vDC
N ”w 2 Y“Rosc .H._ | Ag Amqa ?
) 1
e ag TE N Mm 03¢ MV 1 8 qu
L] A5 ADT =y Ny A3 Osc2 Fose i.m.llmlmZU ANT
] —, ~as D —Bes < Dighsl Dt GND ,mllu.
Nl AB gdcl\ ADS, w...._ow.: . a5 DU m..ml_rm:n.mq Out  GNDRg—L
—— A7 MWM —, Data bit or Address bil ~ag D0 Veo - Vec
. N N A7 D3
L3 Vss 10 AG-A7 Ves DB - 100F  FALP434A
HT12E " Addiess bi + 9 pa0 vadd T
. HTI12D PB1 ascl
Pp3 osc2| B Xl
P84 - Vas | Piszo Alaim
Voice/Spesker e PB5 PAQ (O—
. -—.. —ﬂ — mn:.u_ Interface & PRE - PA1 p————* Halay i
i Tec Light Contra! ==———— 1 PR7 PA2 |‘<§w .
Laipac nology, Inc. Fo7_Pa L iocn

105 West Beaver Creek Rd. Unit 207 Richmond Hill Ontario L4B 1C6 Canada

#ll LAIPAC




r ULN2001A-ULN2002A
Y/, ULN2003A-ULN2004A
SEVEN DARLINGTON ARRAYS

= SEVEN DARLINGTONS PER PACKAGE

s OUTPUT CURRENT 500mA PER DRIVER
(600mA PEAK)

» OUTPUT VOLTAGE 50V

= INTEGRATED SUPPRESSION DIODES FOR
INDUCTIVE LOADS

= OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT

s TTL/CMOS/PMOS/DTL COMPATIBLE INPUTS

s INPUTS PINNED OPPOSITE OUTPUTS TO
SIMPLIFY LAYOUT

DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULN2004A are high voltage, high current darlington
arrays each containing seven open coltector dar-
lington pairs with common lemitters. Each channel
rated at 500mA and can withstand peak cumrents of
600mA. Suppression diodes are included for induc-
tive load driving and the inputs are pinned opposite
the outputs to simplify board layout.

The four versions interface to all common logic fami-
lies : '

ULN2001A | General Purpose, DTL, TTL, PMOS,
CMOS

ULN2002A | 14-25V PMOS

ULN2003A | 5V TTL, CMOS

ULN20D4A  |'6-15V CMOS, PMOS

These versatile devices are useful for driving a wide
range of loads including sclenoids, relays DC mo-
tors, LED displays filament lamps, themat print-
heads and high power buffers.

The ULN2001A/2002A/2003A and 2004A are sup-
plied in 16 pin plastic DIP packages with a copper
leadframe to reduce thermal resistance. They are
available also in small outline package (S0O-16) as
ULN2001D/2002D/2003D/2004D.

February 2002

DiP16

$016

ORDERING NUMBERS: ULN2001A2AS3A/4A

ORDERING NUMBERS: ULN2001D/2D/3D/4D

PIN CONNECTION

5-197711

16 OUT
15 QUT
14 OUT

13 out

11 our

10 ouT

o COMMON  FREE
WHEELING CIODES

1/8




ULN2001A - ULN2002A - ULN2003A - ULLN2004A

SCHEMATIC DIAGRAM

COM
10.5k0 +—Oout
N 1
) 1
1
t L2k I ?
: ;
EACH DRIVER 5- MY : Lo - ——— =~ ——— .}
. EACH DRIVER 5- 1584
Series ULN-2001A Sefies ULN-2002A
{each driver) {each driver)

270 0.5k0 T
tN moﬁ——D——T—( '
1 I !
i 1
| | 72401 kN *
' 1 !
¥ 1 I
L -—-gf5 = & oSy - Y- — W |
EACH DRIVER EACH DRIWER $-25K
Series ULN-2004A
{each driver)
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vo Qutput Voltage 50 v
Vin Input Voltage (for ULN2002A/D - 2003A/D - 2004A/D) 30 \%
I Continuous Collector Current 500 mA
b Continuous Base Current 25 mA
Tamb Operating Ambient Temperature Range -20t0 85 °C
Tag Storage Temperature Range — 55 to 150 °C
T Junction Temperature 150 °C
THERMAL DATA
Symbol Parameter DIP16 $016 Unit
Rinjemb | Thermal Resistance Junction-ambient Max. 70 120 °C/w

2/8
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise spscified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit | Fig.
loex Qutput Leakage Curmrent Ve = 50V 50 HA 1a
Temp = 70°C, Ve = 50V 100 | pA | 1a
Tom, = 70°C
for ULN2002A
Ve = 50V, Vi = 8V 500 wA | 1b
for ULN A
Ve = 50V, Vi= 1V 500 pA | 1b
Vee(sat) Collector-emitter Saturation ic = 100mA, Ig = 2501A 09 1.1 A 2
Voitage tc = 200 mA, I = 350pA 1.4 1.3 v 2
ic = 350mA, Ig = S00pA 1.3 16 v 2
bon) Input Current for ULN2002A, V; = 17V 0.82 125 | mA | 3
for ULN2003A, V; = 3.85V 0.93 135 | mA | 3
for ULN2004A, V; = 5V 0.35 0.5 mA | 3
Vi=12v 1 145 | mA | 3
hiom Input Current Tams = 70°C, Ic = 500pA 50 65 pA | 4
Vifory Input Voltage Vee = 2V v 5
for ULN2CO2A
Ic = 300mA 13
for ULN2003A
Ig = 200mA 24
Ic = 250mA 2.7
le = 300mA 3
for ULN2CO4A
Ic = 125mA 5
lc = 200mA 6
Ic = 275mA 7
e = 350mA 8
hre BC Forward Current Gain for ULN2001A
Ve = 2V, I = 350mA 1000 2
Gy Input Capacitance 15 25 pF
teLn Turmn-cn Delay Time 05Vito 0.5V, 0.25 1 us
teHL Tum-cff Delay Time 05Vito 0.5V, 0.25 1 Hs
Ir Clamp Diode Leakage Current | Vg = 56V 50 HA 6
Tamp = 70°C, Vg = 50V 100 HA 6
Ve Clamp Dicde Forward Voltage | ir = 350mA 1.7 2 v 7
"[ 38
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+5V-Powered, Multichannel RS-232

General Description

The MAX220-MAX243 family ot line driversfreceivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tions interfaces, paricularly applications where +12V is
not avaitable.

These parts are especially usefu! in battery-powered sys-
tems, since their low-power shutdown mode reduces
power dissipation to less than :5pW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no external companents and are recommended for appli-
cations where printed circuit board space is critical.

Applications

Portable Computers

Low-Pawer Modems

Interface Transiation
Battery-Powered RS-232 Systems
Multidrop RS-232 Networks

Drivers/Receivers

Features

Superior to Bipolar
+ Operate from Single +5V Power Supply
(+5V and +12V—MAX231/MAX239)

¢ Low-Power Recelve Mode in Shutdown
(MAX223/MAX2432)

¢ Meet All EIA/TIA-232E and V.28 Speclfications
4+ Muitiple Drivers and Recelvers

¢+ 3-State Driver and Receiver Outputs

4+ Open-Line Detection (MAX243)

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C -16 Narrow S0
MAX22OCWE 0°C o +70°C 16 Wide SO
MAX220C/D 0°C to +70°C Dice*
MAXZ20EPE -40°C to +85°C 16 Plastic DIP
MAXZ220ESE -40°C to +85°C 16 Narrow SO
MAXZ220EWE -40°C to +85°C 16 Wide 50
MAX220EJE -40°C to +85°C 16 CERDIP
MAXZ220MJE -55°C to +125°C 16 CERDIP

Ordering Information continued at end of data sheet,
“Contact factory for dice specifications.

Selection Table

Power

No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Value & Three- Activein Data Rate
Number [\J] DriveraMix_Ext. Caps {zF) State SHDN (kbps) Features
MAXZ20 +5 2fe 4 0.1 No — 120 Ultra-low-power, industry-standard pinout
MAX222 +5 22 4 0.1 Yes —_ 200 Low-power shutdown
MAX223 (MAX213) +5 4/5 4 1.040.1) Yes v 120 MAX241 and receivers active In shutdown
MAX225 +5 - 5/5 0 — Yes v 120 Available in 5Q y
MAX230 (MAX200) +5 50 4 1.040.9) Yes — 120 5 drivars with shutdown
MAX231 (MAX201) +5 and 22 2 10{01) No Y 120 Standard +5/+12V or battery supplies;
) +7.51%0 +13.2 same functions as MAX232
MAX232 (MAX202) +5 2f2 4 1.0(0.1) No - 120 {64) Industry standard
MAX232A +5 2/2 4 0.1 No — 200 Higher slew rate, small caps
MAX233 (MAX203) +5 22 0 — No -—_ 120 No external caps
+5 . 22 0 — No — 200 No external caps, high slew rate
MAX234 (MAX204) +5 | 4/0 4 1.0(0.1) No — 120 Replaces 1488
MAX235 (MAX205) +5 5/5 0 - Yes — 120 HNo external caps .
MAX236 (MAX206) +5 43 4 1.0(0.1} Yes — 120 Shutdown, three state
MAX237 (MAX207) +5 5/3 4 1.0(0.1) Nao — 120 Complaments IBM PC serial port
MAX238 (MAX208) +5 414 4 1.0(0.1} No — 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and i) 2 10{0.1) No - 120 Standard +5/+12V or battery supplies;
+751t0 +13.2 single-package solution for IBM PC serial port
MAX240 +5 5/5 4 10 Yes — 120 DIP or flatpack package
MAX241 (MAX211) +5 4/5 4 1.0{0.1} Yes - 120 Complets iBM PC serlal port
MAX242 +5 252 4 0.1 Yes v 200 Separate shutdown and enable
MAX243 +5 22 4 01 No - 200 Open-line detection simplifies cabling
MAX244 +5 810 4 1.0 No — 120 High slew rate
MAX245 +5 8/10 0 —_ Yes 4 120 High slew rate, int. caps, two shutdown modes
MAX245 +5 8110 0 — Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8/9 4] — Yas v 120 High stew rate, int. caps, nine operating modes
MAX248 +5 B/ 4 10 Yes v 120 High slew rate, selective half-chip enables
MAXZ49 +5 6/10 4 1.0 Yas v 120 Availabla in quad flatpack package
MAXIM Maxim Integrated Products 1

For pricing, dehvem and ordenng information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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+5V-Powered, Muiltichannel RS-232

20-Pin Plastic DIP {derate 8.00mW/°C above +70°C) ..440mW
16-Pin Narrow SO (derate 8.70mW/°C above +70°C)...606mwW
16-Pin Wide SO (derate 2.52mW/°C above +70°C)......7T62mW
18-Pin Wide SO (derate 9.52mW/°C above +70°C).....762mW
20-Pin Wide SO (derate 10.00mW/*C above +70°C)....800mW
20-Pin SSOP (derate 8.00mwW/°C above +70°C} .......... 640mwW
16-Pin CERDIP (derate 10.00mW/°C above +70°C).....B00mW
18-Pin CERDIP (derate 10.53rmW/°C above +70°C) ..... 842mwW
Operating Temperature Ranges
MAX2_ _AC_ _, MAX2_ _C_ SO IURPROR 0°C to +70°C

Dri vers/Recewers
ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243
Supply Voltage (VCC) v 0.3V HO 46V
input Voltages
TIN-.. LB3Vie (Vcc 0.3v)
AN (Except MAX220) . ... 30V
AN (MAX220). e vt 25V
Tout (Except MAX220) (Note 1) b b r bt e +15V
TouT (MAX220)... R +13.2v
Output Voltages
................................................................................ +15V
0.3V to (Voo + 0.3V)
Driver/Receiver Qutput Short Circuited to GND.........Continuous

Continuous Power Dissipation {Ta = +70°C)
16-Pin Plastic DIP {derate 10.53mW/°C above +70°C)....842mW
18-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....889mW

MAX2_ _AE _ MAX2_E__ ...
MAX2_ _AM_ _,
Storage Temperature Range.....ccevnnn
Lead Temperature (soldering, 108).....cccccvcvcricrecrrcnnes +300°C

MAXZ2_ _M

-40°C to +85°C .

Note 1: Input voltage measured with Tou-r in high-impedance state, SHON or Voo = OV.
Note 2: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V.
Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage (o the device. These are strass ratings only, and funcliona!

coergtion of the device al these or any otfier conditions beyond those indicated in he operational sections of the specifications s not implied. Exposure o
absolute maximum rating conditions for extended periods may affect device refiability.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

(Voo = +5V £10%, C1-C4 = 0.1pF, MAX220, C1 = 0.047pF, C2-C4 = 0.33pF, Ta = Tmin 10 Tmax, unless otherwise noted.)

PARAMETER CONDITIONS { MiN TYP MAX | UNTS
RS-232 THANSMITTERS
Qutput Voltage Swing Alt transmitter outputs loaded with 3k02 1o GND 15 +8 v
input Logic Threshold Low 1.4 0.8 v
All davices except MAX220 -2 1.4
input Logic Threshold High : : v
fpul Logic Thrashoid 1Y MAX220: VG = 5.0V 24 .
‘ % All except MAX220, normal operation 5 40
Logic Pull-U t Current e CBA
ogic Pull-Upfinput Curren SHDN = OV, MAX222/242, shutdown, MAX220 001 =1 | ¥
Vg = 5.9V, SHDN = OV, Vour = 15V, MAX222/242 +0.01 +10
t ——— A
Output Leakage Current Voc = SHDN = OV, Vour = =15V 001 20 | ¥
Data Rate 200 116 Kbps
Transmitter Qutput Resistance Voo = Ve = V- =0V, Vour = 2V 300 10M Q]
Output Short-Circuit Current Vout =0V +7 +22 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +30 Vv
' ' All except MAX243 R2|n 0.8 1.3
RS-232 Input Threshold Veo = v
5-232 Input Threshold Low co=N MAXZ243 B2 (Note 2) 3
) All except MAX243 R2iny 1.8 2.4
RS-232 Input Threshold High Voo =5V v
fput Threshold 7o ce MAX243 Fizp (Nots 2) 05 041
. All except MAX243, Vi = 5V, no hysteresis in shdn. 0.2 0.5 1
R 2 § H Y
3-232 Input Hysteresis MAGES 3
RS-232 input Resistance 3 5 7 k2
TTUCMOS Output Voitage Low louT = 3.2mA 0.2 0.4 v
TTL/CMOS Quiput Voltage High louT = -1.0mA 35 Veo-02 v
L Sourcing VauTt = GND -2 -10
M mA
TTL/CMOS Output Short-Circuit Current Shrinking VouT = Voo 0 T
2 MAXIMN




+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Vce = +5V £10%, C1-C4 = 0.1pF, MAX220, C1 = 0.047pF, C2-C4 = 0.33uF, Ta = Tmin to Thmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
SHDN = Vec or EN = Vo (GADN = OV for MAX222),
TTLCMOS Output Leakage Current OV < VouT < Voo +0.05 +10 pA
EN Input Threshold Low MAX242 1.4 08 v
EN Input Threshold High - MAX242 20 1.4 . v
Operating Supply Valtags 45 5.5 \)
No load MAX220 05 2
Voo Supply Current (SHDN = Vo), MAX222/232A/233A/242/243 4 10 mA
Figures 5, 6, 11, 19 34Q load MAX220 12
both inputs MAX222/232A/233A/242/243 15
Ta=+25°C 01 10
Ta=0°Cto+70°C 2 50 ’
Shutd | t 42 A
utdown Supply Curren MAX222/2 Tis PTTS 2 50 1]
Ta =-55°C to +125°C a5 100
SHON Input Leakage Current MAX222/242 *+1 pA
SHON Threshold Low MAX222/242 14 0.8 v
SHDN Threshold High MAX222/242 20 1.4 v
CL= o .
R = 2 I ,ﬁi“"" MAX222/232A/233A/242/243 | & 12 30
Transition Slew Rate Voo =5V Ta = +25°C, Vius
measured from +3V | paxesp 15 3 30 i
to -3V or -3V to +3V
MAX222/232A233A/242/243 13 35
Transmitter Propagation Delay PHLT MAX220 3 0
Lt 10 RS 232 (Momal Oyt ; MAX222/232A/233A12421243 15 35 | "
gure 1 tPLHT
MAX220 5 10
MAX222/232A233A/242/243 0.5 1
Receiver Propagation Dalay PHLR MAYZ20 06 3
. s
23;2;2;0 TLL (Normal Operation), AN ARABI2A3 06 3 Y
(FLHR MAX220 08 3
Receiver Propagation Delay tPHLS MAX242 0.5 10 us
RS-232 to TLL (Shutdown), Figure 2 | tp g MAX242 25 10
Receiver-Output Enable Time, Figure 3 | ter MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 { toR MAX242 160 500 ns
Transmitter-Output Enable Time teT MAX222/242, 0.1uF caps 250 s
(SHDN Goes High), Figure 4 {includes charge-pump start-up)
Transmitter-Output Disable Time
(SHDN Goes Low), Figure 4 tor MAX222{242, 0.1uF caps 800 ns
Transmitter + to - Propagation ) MAX222/232A{233A/242/243 300
Delay Difference (Normal Operation) IPHLT - tPLHT MAX220 2000 ne
Receiver + to - Propagation _ MAX222{232AJ233A/242{243 100
Delay Difference (Normal Operation) | THLR - 1PLHR MAX220 225 ns
Note 3: MAX243 R2oyT is guaranteed to be low when R2;y is = OV or is floating.
MMAXIMN 3

6VCXVIN-0CCXVIN
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+5V-Powered, Multichannel RS-232
Drivers/Receivers

Typical Operating Characteristics
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

AVAILABLE OUTPUT CURRENT MAX222/MAX242
OUTPUT VILTASE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 y = 1 +A0V
1 LA = S
B e == S N NE T R SRR
~ 1
¢ | BTHERY+ORV-LOADED | ,_. MIR\\, + - V_+ \D.waAPS
S 4 | Vop=abV . . - S 4V !
& NG LOAD ON = t 414 & SN
£ 2 |musMTROTATS - B 4 Vg = 45.25V 8 v
g2 g (Exm"mmmi MAxmla) £ = § o
L&) 3
S 2 |v-LOADED, NOLOAD ON VS 5 7 hne o g B
E 4 ‘U'I,,d: 1 E Vce:ﬂ‘m £ \ 1F CAPS
1 7 4 o [
4 : o ot NG 1 \ L
=== - < RSSTTS
i 1Ay - V-
- , Vs LOADED, NC LORT ON V= ; ! \w
¢ 5 N 5B X 0 W A N L B & S00psidiv
LOAD CURRENT (mA} DATA RATE {kits/sec)

4 MAXIM
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+5V-Powered, Multichannel RS-232

Dnvers/Rece:vers
TOP VIEW o1uF +5V INPLIT ALL CAPACFTOHS=0.1;LF
1 i+ — Vcc l
o‘mp—‘-t_— +5VT0 +10V V4 2+
T 3 VOLTAGE DOUBLER
. 1 FoN
et 1] [16] Ve ow‘&_ +10V TO -1V S (Y
v E E GND R o it ] I8 VOLTAGE INVERTER - II |+ .

c- 3] aaxann 14 von
c{a] mA3 i3] Ri

c2-{s] 2] R1gur

v- [g] 11 iy
T2 [7] [10] T2 INPUTS 40tk OUTPUTS
RQINE E] Rt L T T2our |7 N
DIP/SO
12 Rigur < ]z
TILCMOS 5K RS-232
OUTPUTS INPUTS
o 91 R2ay < = mmls
RECEIVER INFUT | R1'OUTPUT | A2 OUTPUT
-3V HIGH HIGH Sk
OPEN HIGH LOW T
243V LOW LOW N
J

Figure 18. MAX243 Pin Configuration and Typical Operating Circuit
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Features

¢ Compatible with MCS-51™ Products

* 8KBytes of in-System Reprogrammable Fiash Memory
* Endurance: 1,000 Write/Erase Cycles
Fully Static Operation: 0 Hz to 24 MHz
Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable O Lines

Three 16-bit Timer/Counters

Elght Interrupt Sources

Programmable Serial Channel
Low-power idle and Power-down Modes

* & & & & 2 9 @

Description

The ATBICS52 is a low-power, high-performance CMOS 8-bit microcomputer with 8K
bytes of Flash programmable and erasable read onfy memory (PEROM). The device
is manufactured using Atmel's high-density nonvolatile memory technology and is
compatible with the industry-standard 80C51 and 80C52 instruction set and pinout.
The on-chip Flash allows the program memory to be reprogrammed in-system or by a
conventional nonvolatite memory programmer. By combining a versatile 8-bit CPU
with Flash on a monelithic chip, the Atmel ATB9CS2 is a powerful microcomputer
which provides a highly-flexible and cost-effective solution to many embedded control
applications. '

i i PDIP
Pin Configurations ox
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Block Diagram

PO.O - PO.7 P24 - P27
Vee ! I % iIIIIi ______ I IEiiIii
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GND ! x 1 3 :
H 1
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= v 200 5
; REGISTER RAM il oy WFJSHCK E
s , i
H 1
1 '
H 1
: v y h 4 :
; i
= s
= E
: 5 STACY PROGRAM :
: ACC ‘ ADDRESS :
: REGISTER \ POINTER AEQISTER :
: I 5
:  d :
; oy SR < BUFFER 5
; i
t r
; ;
: :
: pe :
, ALU INCREMENTER » ;
' '
[ [}
: INTERRUPT, SERIAL PORT, :
; AND TIMER BLOCKS ;
[} r 1]
' PROGRAM - '
! e COUNTER o
)
; : 5
PEEN 4——] 5
. 1
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] 0sC y :
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The ATBICS2 provides the following standard features; 8K
bytes of Flash, 256 bytes of RAM, 32 I/O lines, three 16-bit
timer/counters, a six-vector two-level interrupt architecture,
a full-duplex serial port, on-chip oscillator, and clock cir-
cuitry. In addition, the AT89C52 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters,
serial port, and interrupt system to continue functioning.
The Power-down mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until
the next hardware reset.

Pin Description

vCcC
Supply voltage.

GND
Ground.

Port 0

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

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

Port O also receives the code bytes during Flash program-
ming and outputs the code bytes during program
verification. External puliups are required during program
verification.

Port 1

Port 1 is an 8-bit bi-directional I/O port with intemal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulied high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are extemally being pulled low will source
current (I, ) because of the Intemal pullups.

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

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

Port Pin | Alternate Functions

P1.0 T2 (external count input to Timer/Counter 2),
clock-out

P11 T2EX (Timer/Counter 2 capture/reload trigger and
direction controi)

Port 2

Port 2 is an 8-bit bi-directional /O port with intemal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins, they are putied high by
the intemal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being puiled low will source
current (1} because of the intemal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
extemnal data memory that use 16-bit addresses (MOVX @
DPTRY). In this application, Port 2 uses strong internal pul-

lups when emitting 1s. During accesses to external data -

memory 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
contro! signals during Flash programming and verification.

Port3

Port 3 is an 8-bit bi-directional /O port with intemal puilups.
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 intemal puilups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low wili source
current (4, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89CS1, as shown in the following table.

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

Port Pin Alternate Functions

P30 RXD (serial input port)

P3.1 TXD (serial output port)

P32z INTO (external interrupt 0)

P3.3 INTT (external interrupt 1)

P3.4 TO (timer 0 externat input)

P35 T1 (timer 1 external input)

P36 WR (external data memory write strobe)

P37 AD (external data memoty read strobe)
RST

Reset input. A high on this pin for two machine cycles while
the osdcillator is running resets the device.

ALE/PROG

Address Latch Enable is an output pulse for {atching the
low byte of the address during accesses to external mem-
ory. 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

; ATNEL | :
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timing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external data
memory.

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

PSEN ' -
Program Store Enable is the read strobe to external pro-
gram memory.

When the AT89CS52 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

Table 1. AT89C52 SFR Map and Reset Values

EA/VPP -

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from extenal pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to V. for internal program
executions.

This pin also receives the 12-volt programming enable volt-
age {Vpp) during Flash programming when 12-volt
programming is selected.

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

XTAL2
Output from the inverting oscillator amplifier.

OFgH OFFH
" OFOH B OF7H
00000000
OE8H OEFH
|
1
ACC
. CC OE7H
OBOH | 10000000
0D8H 0DFH
PSW 0D7H
0004 | 40000000
ocen | T2CON T2MOD RCAP2L ACAP2H T2 TH2 oGFH
00000000 | J00COO00 | 00000000 | 00000000 | 00000000 | 0000000
0COH 0CTH
P
{ oBFH
088H | xxoo0000
P3
0B7H
0BOH | (4111111
' IE
OAFH
OABH | oxooo000
: P2 0ATH
0AOH | 1111111
- SCON SBUF orH
00000000 | | XXOOXKXXX
1
97H
80H 1111111
a8 TCON TMOD Lo L1 THO TH1 BEH
00000000 . | 00000000 00000000 | 00000000 | 00000000 | 00000000
soi PO sp DPL DPH PCON | o
1111111 00000111 00000000 | 00000000 OXXX0000

4 AT89C52 L ——
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Special Function Registers

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

Note that not all of the addresses are occupied, and unoc-
cupied addresses may not be impiemented on the chip.
Read accesses to these addresses wilt in general return
random data, and write accesses will have an indetermi-
nate effect,

User software should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke

Table 2. T2CON — Timer/Counter 2 Control Registe

new features. In that case, the reset or inactive vaiues of
the new bits will aiways be 0.

Timer 2 Registers Control and status bits are contained in
registers T2CON (shown in Tabie 2) and T2MOD (shown in
Table 4) for Timer 2. The register pair (RCAP2H, RCAP2L)
are the Capture/Reload registers for Timer 2 in 16-bit cap-
ture mode or 16-bit auto-reload mode.

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

T2CON Address = 0C8H
Bit Addressable

Reset Value = 0000 0000B

Bit TF2 EXF2 RCLK TCLK

EXEN2 TR2 CcPRL2

7 6 5 4

Symbol

Function

TF2

Timer 2 overftow flag set by a Timer 2 overflow and must be cleared by software. TF2 will not be set when either
RCLK=10or TCLK =1.

EXF2

—f

Timer 2 external flag set when either a capture or reload is caused by a negative transition on T2EX and
EXEN2 = 1. When Timer 2 interrupt is enabled, EXF2 = 1 will cause the CPU to vector to the Timer 2 interrupt
routine. EXF2 must be cleared by software. EXF2 does not cause an interrupt in up/down counter mode
(DCEN = 1).

RCLK

Receive clock enable. When set, causes the serial port to use Timer 2 overflow pulses for its receive clock in serial
pott Modes 1 and 3. RCLK = 0 causes Timer 1 overflow to be used for the receive clock.

TCLK

Transmit ctock enable. When set, causes the serial port to use Timer 2 overflow pulses for Its transmit clock in serial
port Modes 1 and 3. TCLK = 0 causes Timer 1 overflows to be used for the transmit clock.

EXEN2

Timer 2 external enable. When set, allows & capture or reload to occur as a result of a negative transition on T2EX

il Timer 2 is not being used 1o clock the serial port. EXEN2 = 0 causes Timer 2 to ignore events at T2ZEX.

TR2

Start/Stop control for Timer 2. TR2 = 1 staris the timer.

c2

Timer or counter select for Timer 2. C/T2 = 0 for timer function. C/T2 = 1 for exlernal event counter (falling edge
triggered). -

CP/RI2

Capture/Reload select. CP/RL2 = 1 causes captures to occur on negative transitions at T2EX if EXEN2 = 1. CP/RL2
= 0 causes automatic reloads to occur when Timer 2 overflows or negative transitions occur at T2EX when EXEN2

Data Memory

The ATB9C52 implements 256 bytes of on-chip RAM. The
upper 128 bytes occupy a paraliel address space to the
Special Function Registers. That means the upper 128
bytes have the same addresses as the SFR space but are
physically separate from SFR space.

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

= 1. When either RCLK or TCLK = 1, this bit is ignored and the timer is forced to auto-reload on Timer 2 overflow.

specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFR space. instructions that use direct
addressing access SFR spaca.

For example, the following direct addressing instruction
accesses the SFR at location 0AOH {which is P2).
MOV QAGH, #data

-\ AIMEL | s
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Dim dataa(2)

Dim dat(4)

Private Sub Command10_Click{)
ezVidCapl.CaptureFile = (xtA VI Text
ezVidCapl.CaptureVideo

End Sub

Private Sub Command10_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
Command10.BackColor = &HCO&
End Sub

Private Sub Commandi1_Click()
ezVidCapl.CaptureEnd
End Sub

Private Sub Commandl_MouscDown{Button As Integer, Shift As Integer, X As Single, Y As Single)
1f Button = vi‘:LcﬂButton Then
Commandl.ﬁa::kColor = &HC0&
Dim rel As Integer
Forrel=1To 15
MSComm1.Output = Chr{(&H22)
MSComm].Qutput = Chr{&H22)
MSComm1 .Qutput = Chrl&HFA)
MSComml .dutput = Chr{&HEG)
MSComm] .Quiput = Chr{&H3)
MSComm|.Output = Chr{&HI1F)
dataa(1}=2

Next rel

End If

End Sub

Private Sub Cqmmandl_MouseUp(_Bunon As Integer, Shift As Integer, X As Single, Y As Single)
If Button =1 Then

Command].BackColor = &HEOEOEO

End If

End Sub

Private Sub Commandllﬁ_MouseDown(Buﬂon As 1nte__ger, Shift As Integer, X As Sin_gle, Y As Singlc)
Command10.BackColor = SHEOEQEQ
End Sub




Private Sub Command12_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
If Button = 1 Then

Dim reA As Integer

ForreA =1To 15

MSComm! .Output = Chi{&H22)
MSComm].Output = Chr(&H22)
MSComm].Cutput = Chr(&HFA)
MS8Comm1.Output = Chr(& HE6)
MSComml.Cutput = Chr{&HA)
MSCommi .Qutput = Clu{&H22)
Next reA

EndIf

End Sub

Private Sub Command13 MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
if Button = 1 Then

Dim reB As Integer
ForreB=1To 15
MSComml.Qutput = Chr{&H22)}
MSComm].Output = Chr{&H22)
MSCommi.Output = Chi{&HF A)
MSComm]l.Output = Che{&HESE)
MSComm]1.Qutput = Chr(&HB)
MSComm]1.Output = Chr{&H23)
Next reB

End 1f

End Sub

Private Sub Command]4_MouseDown(Button As Integer, Shift As Integer, X As Single, ¥ As Single)
If Button = 1 Then

Dim reC As Integer
ForreC=1To 15
MSComm].Qutput = Che{&H22)
MSComm]1.Output = Chi{&H22)
MSComm]1.Output = Che{&HFA)
MSComm1.Output = Chi{ &HE#6)
MSComm1.Output = Chr{&HC)
MSComm1.Qutput = Chr{&H16)
Next reC

End If

End Sub




Private Sub Command15_Click(}
dataa(?) = Textl, Text
End Sub

Private Sub Command2_MouseDown(Button As Integer, Shift As Integer, X As Single, Y AsSingle)
If Button = 1 Then

Dim re2 As Integer
Forre2=1To 15
MSComml.Output = Chr{&H22)
MSComml.Output = Chr{&H22}
MSComm]1.0Output = Chr{&HFA)
MSComm1.Output = Chr{&HES)
MSComrm1 Output = Chr{&H4)
MSComm].Output = Chr{&H18)
dataa(l}=1

-cht re?

End If

End Sub

Private Sub Command2_MouseUp{Button As Integer, Shift As Integer, X As Single, Y As Single)
If Button = 1 Then

Command2.BackColor = &HEOEOEQ

End If

End Sub

Private Sub Command3_MouseDown{Button As Integer, Shift As Integer, X As Single, Y As Single)
If Button = 1 ‘Then

Dim re3 As Integer
Forrei=1Tols

MSComm]I Output = Chr(&H22)
MSCOI-:ﬂml .Qut_pul = Chr(&H22}
MSComm! Output = Ch(&HFA)
MSComm1.Output = Chr{&HEG)
MSComm].Output = Chr(&H2)
MSComm1.Output = Chr{&H1E)
dataa(l) =1

Next red

End If

End Sub

Private Sub Command3 MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
If Button = 1 Then
Command3.BackColor = &HEOEOED




End If
End Sub

Private Sub Command4_MouseDown(Button As Integer, Shift As Integer, X As Single, ¥ As Single)
if Button = 1 Then

Dim re4 As Integer

Forred =1To 15
MSComm].Output = Chr{&H22)
MSComm],Qutput = Chr{&H22)
MSComm].Output = Chi{&HFA)
MS8Comm1.Cutput = Chr{ & HE6})
MSComm]1.Cutput = Cho{&H1)
MSComm1,Quiput= Chr(&H1D)
dataa(1) =3

Next re4

End If

End Sub

Private Sub Command4_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
If Button = 1 Then

MSComm]1.Qutput = Chr{&H3)

Command4.BackColor = &HEOEGED

End If

End Sub

Private Sub Command5_MouseDown{Button As Integer, Shift As Integer, X As Single, Y As Single)
if Button = 1 Then

Dim re6 As Integer
Forre6=1To 15
MSComm].Output = Chr(&H322)
MSComml.dut_put = Chr(&H22)
MSComm].Qutput = Chr{&HFA)
MSComm1.Cutput = Chi{&HEG)
MSComml.Output = Chr{&H6)
MSComm].Output = Chr{&H1A)
Next re6

End If

End Sub

Private Sub Command5_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
MSComm1.Output = Chr(&H0)
End If



End Sub

Private Sub CommandG,MouscDown(Bunon As Integer, Shift As Integer, X As Single, Y As Single)
If Button = 1 Then L E |
Dim re5 As Integer

Forme5=1To 15

MSComm].Output = Chr(&H22)

ME8Comm1.Output = Che{&H22)

MSComml lOufpui = Ch{&HFA)

MSComm1.Qutput = Chr{&HEG)

MSComm1.Output = Chr{&H5)

MSComm]1.Qutput = Ch(&H19)

Next re5

End If

End Sub

Private Sub Command6_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
If Button = | Then

MSComm1.Output = Chr(&H9)

End If

End Sub

Private Sub Comimand7?_MouscDown(Button As Integer, Shift As Integer, X As Single, ¥ As Single)
If Button = 1 Then

Dim re8 As Integer
Forre8=1To 15
MSComm1.Cutput = Chi{&H22)
MSCommi.Output = Che(&H22)
MSComm1 Output = Chr{&HFA)
MSComm].Qutput = Chr{&HES)
MSComml.Oui;put = Chr{&HS)
MSComm1.Qutput = Che(&H14)
Next re8

End If

End Sub

Private Sub Command?_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
If Button = 1 Then

MSComm1.Qutput = Chr(&HG)

End If

End Sub

Private Sub Command8_MouseDown{Butten As Integer, Shift As Integer, X As Single, Y As Single)



If Button = 1 Then

Dim re7 As Integer
Forre7=1Ta 15
MSComm]1.Qutput = Chr{ &H?22)
MSCommi.Cutput = Chr{&H22)
MSComm1 .Output = Chr{&HFA)
MSComm! Output = Chr{&HE6)
MSComm1.Cutput = Chn(&H7)
MSComm!.Output = Chr(&H1IB)
Next re7

End If

End Sub

Private Sub CommandS_MousaU_p(Buﬂon As Integer, Shift As Imcger, X As Singlg, Y As Sin_gle)
If Button = 1 Then

MSCommi .Quiput = Chr(&H0)

End If

End Sub

Private Sub Command9_MouseDown(Button As Entcger, Shift As Integer, X As Single, Y As Single}
If Button = 1 Then

Dim re9 As Integer
Forre®=1To I3
MSComm1.Qutput = Chr{&H22)
MSComm1.Output = Chr(&H22)
MSCommt.Output = Chr(&HFA)
MSComm1.Output = Chr(&HES)
MSComm! .O‘ulput = Chr{&H9)
MSComm] .Cutput = Chr(£H15)
Next re9

End If

End Sub

Private Sub Form_Activate(}
Dim intX As Integer, intY As Integer
picGraph.BackColor = vbBlack
picGraph.ForeColor = vbYellow
picGraph.DrawWidth = 1
pieGraph.Seale (-10, 10)(10, -10)
pieGraph.Line (-10, 0{10, 0}
picGraph.Line (0, -100-0, 10)
ForintX=-9To 9

picGraph.Line (intX, -0.2)-(intX, 0.2)



If intX <> 0 Then
picGraph.CurrentY = -0.2
picGraph,Print (intX)
End If

Next intX

ForintY =-9 To 9
picGraph.I‘..ine (0.2, intY){0.2, intY)
If intY <> 0 Then
picGraph.CurrentX = -0.8
picGraph.CurrentY = intY + 0.5
picGraph.Print {intY)
End If

Next intY

X=0

Y=0

End Sub

Private Sub Form_Load(}
MSComml.CommPort = 1
MSComm].Settings = "1200,n,8,1"
MSComml .PortOpen = True
MSComm].RThreshold = 1
MSCornm1.InputLen = i

End Sub

Private Sub Form_Unload(Cancel As integer)
MSComm].PortOpen = False
End Sub

Private Sub MSComml_TOnCcmmO

On Error Resume Next

Static X, Y, Datad As Single

1f MSComm].CommEvent = comEvReceive Then
Datal = Asc(MSComm].Input)

Data2 = Asc_(h‘ISCc:mml Input}

Data3 = Asc(MSComml.Input)

Datad = Asc(MSCommL.Input)

Data5 = {{Data3 * 256) + Datad} / 10
Labell (O)Eaption =Data5

If Datal > 127 Thm Datal = Datal - 128
Dataé = Datal / 5

Select Case Data2




Casels> 128

Datu2 = Data2 - 128
Labell(l).Cs{ption = Data2 & ".5C"
Casels< 128

Labeli(1).Caption = Data2 & " G
End Sclect

Select Case datza(1)

Case 1

Data6 = Data6 - Data6

Data5 = Data5 / Text].Text

Case 3

Data$ = Data5 + 180

Data6 = Data6/ |

End Select

X2 =Dataé * Cos(Drata5 * 0.0174603)
¥?2 = Pataé * Sin(Datas * 0.0174603)

picGraph.Line {X, YHX2 + X, Y2 + Y}

X=X2+X
Y=Y2+Y
Debug.Print Datal
Debug.Print Data6
Debug. Print "END"
End If

End Sub

-
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"FLAG EQU 204
ORG 0000H
MOV TMOD #20H
MOV TH1L#0ESH
MOV TLI#0ESH
MOV SCON,#01010000B
SETB TRt
MOV R4,£00010000B
MOV R5,£00000001B
MOV PO#00H
MOV P1L#00H
SETB P1.4

WAIT: MOV RL#IO
JNB RLS
MOV A,SBUF
CLR RI

CINE A,5250,WAIT
JNB RLS
MOV A,SBUF
CLR RI

CINE A #230,WAIT
JNB RL$

MOV A SBUF
CLRRI

MOV RO,A
INBRLS
MOV A,SBUF
CLR RI

MOV FLAG,A
MOV A #250
XRL A,#230
XRL ARD
CINE A,FLAG,WAIT
MOV A,RO

STOP: CINE A#05HFORWARD
MOV P1,#00H

AIMP WAIT

FORWARD: CINE A #01H,RIGHT



RIGHT:

BACK:

LEFT:

MOV P1,#00010101B
MOV A #01H

MOV SBUF,A

INB TLS

CLRT1

AIMP WAIT

CINE A#02H,BACK
MOV P1,#00011001B
MOV A#2H

MOV SBUF,A

INB TL$

CLR Tt

AJMP WAIT

CINE A, #03H,LEFT
MOV P1,400011010B
MOV A#03H

MOV SBUF,A

INB TLS

CLRTI

ATMP WAIT

CINE AH#04H,CAMERA_UP
MOV P1,#000101108

MOV A#04H

MOV SBUF.A

INBTLY

CIRTI

AJMP WAIT

CAMERA_UP: CINE A #66H,CAMERA_DOWN

CONTIN:

NEXT!:

DINZ R1,CONTH
LIMP WAIT

MOV AR4

CLRC

RICA

JNC NEXTI

MOV A,#000100008
MOV R4,A

MOV P2,R4

ACALL DELAY_100ms
AJMP CAMERA_UP

CAMERA_DOWN:  CINE A#07H,CAMERA_LEFT

DINZ R1,CONTI2



CONTI2:

CAMERA_LEFT:

CONTI3;

CAMERA_RIGHT:

HOME:
CONTI4:

DELAY_100ms:
DELAY _100ms_1:
DELAY_100ms_2:

LIMP WAIT
MOV AR

SWAP A

CLRC

RRCA

JINC NEXT3

MOV A #00001000B
SWAP A

MOV R4.A

MOV P2R4

ACALL DELAY_100ms
AJMP CAMERA_DOWN

CINE A #08H,CAMERA_RIGHT
DJNZ R1,CONTI3
LIMP WAIT

MOV ARS

SWAP A

CLRC

RLC A

JNC NEXT2

MOV A 4000100008
SWAF A

MOV R5,A

MOV PZRS

ACALL DELAY_100ms
APMP CAMERA_LEFT

CINE A#09H HOME
DINZ R{,CONT4
LIMP WAIT

MOV AR5

CLRC

RRC A

INC NEXT4

MOV A#000010008
MOV RS,A

MOV P2RS

ACALL DELAY_100ms
AJMP CAMERA_RIGHT

MOV R7,426
MOV R6,#0E6H
NOP

NOP



DJNZ R6,DELAY_100ms_2
DINZ R7,DELAY_100ms_1
RET
END
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5DA BIT PLO ; SDA 2ZC Bus

SCL BIT pil ; SCL I2C Bus

;

; Define User Register

;

FLAG EQU G2FH  ; User FLAG

12¢_ACK BIT FLAGO ;Define [2C Acknowledge s bit
; Define User Register

I2C_ADDREQU 033H ; For kecp I2C Address

I2C DATAEQU 034H ; For keep 12C Data

10_DATALEQU 035H  ; Forkeep 12C 8 bit O Data

OUT_DATA EQU 036H  ;Forkeep F2C 4 bit Outpat LED Data

I0_DATA2EQU 037TH

;DEFINE PORT

ONEWIRE BIT P2.7

BUSY BIT FLAG.0
ONEWTRE_DATA EQU 032H
TEMP EQU 0381

ENCO EQU 02DH

PREEN EQU G2EH

; Main Program.

ORG 0000H
MOV TMOD,#001001 108

MOV TH1,#0ESH

MOV TLL#0ESH

MOV THO#00H

MOV TLO#00H

MOV SCON,#010100008

SETE P1.0

SETBPIL.I

SETB P34

SETB TRI ; Reset Vector
SETB TR0

SETB ONEWIRE

MOV PREEN,#00H

GATE_EN: MOV R7#200

i
GATE_EN_1: MOV R6#2
GATE_EN_2: MOV R5,#0E6H



GATE_EN_3: NOP
NoP

DINZ R5,GATE_EN 3

DINZ R6,GATE_EN 2

DINZ R7,GATE_EN 1

CLR TRO

ACALL DS1820 RST

ACALL DS1820_PRES
MOV ONEWIRE DATA,#0CCH

ACALL DS1820_WR

MOV ONEWIRE_DATA #044H

ACALL DS1820_WR
SETB BUSY

LOOP:  ACALL DSI820_RST

ACALL DS1820_PRES

8 BUSY,LOOP

NOP

NOP

NOP

NOP

ACALL DS$1820 RST

ACALL DS1820_PRES

MOV ONEWIRE_DATA#0CCH

ACALL DS1820_WR

MOV ONEWIRE_DATA#0BEH

ACALL DSIR20_WR
ACALL DS1820_RD

MOV TEMP,ONEWIRE_DATA

ACALL DS1820_RST
ACALL DS1820_PRES
MOV A TEMP
CLRC
RRC A
JNC NOTONE
SETB ACC.7
NOTOME: MOV TEMP,A

MOV
ACALL
MOV
ACALL
ACALL
MOV

RC_ADDR#OCOH
12C_SLAVE
12C_DATA #02H
2C_DATA_WR
12C_START
I2C_DATAHOCIH




LUUP:

ACALL [2C_DATA_WR

ACALL IC_DATA RD
MOV  IO_DATALIZC_DATA
ACALL  12C_NACK_BIT

MOV  I2C_ADDR,#0COH
ACALL 12C_SLAVE

MOV 12C_DATA#03H
ACALL 12C_DATA_WR
ACALL  I2C_START

MOV 12C_DATAM#OCIH

ACALL  12C_DATA_WR

ACALL 12C_DATA_RD

MOV I0_DATAZEC_DATA

ACALL  I2C_NACK_BIT

ACALL  I2C_STOP
CPL PREEN.7

MOV R1,#5

MOV A#128

CINE A,PREEN,LUUP
MOV ENCO,TLO
SETB ENCO.7

LIMP FIVETIME
MOV ENCO,TLO

FIVETIME:MOV A #250

MOV SBUF,A
INB TLS

CLR T

MOV A #230
MOV SBUF,A
JNB 71,3 -
CLRTI

© MOV AENCO

MOV SBUF,A
INB TLS

CLR TI

MOV A, TEMP
MOV SBUF,A

INB TLS

CLRTI

MOV AJ0_DATAL
MOV SBUF,A



JNB TLS
CLRTI

MOV A,JO_DATA2
MOV SBUF, A

JNB TLS
CLRTI

MOV A#250

XRL A,#230

XRL A,ENCO
XRL A,TEMP
XRL AI0_DATAL
XRL AJIO_DATA2

MOV SBUF,A

JNB TLS
CLRTI

DJINZ R1,FIVETIME

MOV THO,#00H
MOV TLO,400H
SETB TRO
LIMP GATE_EN
; [2C Data Write
; UP: 12C_DATA
; Reserve: RS
12C_DATA_WR: PUSH  ACC ; Push ACC.
SETB 2C_ACK ; Set ACK_bit
MOV AJIC_DATA ; Get Dats
MOV R5,#008 ; Set loop § times
I2C_DATA_WR_I: RLC A ; Rotate ACC. to Left with Carry
MOV SDA,C ; Move Crry Flag to SDA
ACALL IC CLK ; Pulse 12C Clock
DINZ RS, 12C_DATA_WR_]; Do until 8 times
SETB spA . Set SDA
ACALL I2C_DELAY ; Delay




SETB SCL ; Set SCL
ACALL.  R2C_DELAY ; Delay
IB SDA,I2C DATA_WR_2 3 Check Acknowledge from Stave
CLR 12C_ACK ; Clear ACKL bit
BC DATA_WR 2: (LR sSCL ; Clear SCL.
POP ACC ; Pop ACC.
RET 3 Return
¥
; 12C Data Read
;O [2C_DATA
; Reserve: RS
[2C_DATA_RD: PUSH ACC ; Push ACC.
CLR A ; Clear ACC.
MOV R5,#008 ; Set loop 8 times
I2C DATA_RD_1:  ACALL I2C DELAY ; Delay
SETB SCL ; Set SCL
ACALL D2C_DELAY ; Delay
MOV C,SDA ; Get SDA to Carry Flag
RLC A : Rotate ACC. to Left with Carry
CLR SCL ; Clear SCL.
DINZ R5,12C DATA_RD I; Do unti} § times
MOV 2C_DATAA ; Move Data to 2C_DATA
POP ACC ; Pop ACC.
RET ; Retum
; I2C Slive Cononect
H s 2C_ADDR
;O Flag: 2C_ACK
;Reserve: RS
12C_SLAVE: PUSH ACC . ; Push ACC.
SETB 12C_ACK ; Set ACK. bit
MOV A2C ADDR ; Get Slave Address
ACALL  12C_START ; Send Start Condition
MOV R5,#008 1 Set loop 8 times
IIC_SLAVE_L: RLC A ; Rotate ACC. to Left with Camry
MOV SDAC ; Move Carry Flag to SDA
ACALL IC CiK ; Pulse 12C Clock
DINZ R5,12C_SLAVE_1 ; Do until 8 times
SETB SDA ; Set SDA
ACALL I2C DELAY ; Delay
SETB SCL ; Set SCL




ACALL

I2C_DELAY

3 Delay

B SDA,I2C SLAVE 2 ; Check Acknowledge from Slave
CLR I2C_ACK ; Clear ACK.
I2C_SLAVE_2: CLR SCL ; Clear SCL
POP ACC ; Pop ACC,
RET ; Retum
; [2C Start Condition
[2C_START: : INB SCL,E2C START |  ; Check coment SCL set?
CLR SCL ; Clear SCL
2C_START_I: SE‘I‘B_ SDA ; Set SDA
SETB SCL ; Set SCL
ACALL D2C DELAY .3 Delay
CLR SDA : Clear SDA during SCL set
ACALL  I2C DELAY ; Delay
CLR SCL ; Clear SCL
RET ; Returm
3 I2C Swp Condition
V
R2C_STOP: JNB SCL,IZC_STOP_1 3 Check current SCL set?
CLR SCL ; Clear SCL
12C_STOP_1: CLR SDA ; Clear SDA
ACALL  IXC_DELAY ; Delay >
SETB 8CL ;s Set SCL
ACALL 12C_DELAY ; Delay
SETB SDA ; Set SDA duriog SCL set
RET ; Return
: 12C Clock
2C_CLK: ACALL [I2C_DELAY : Pulse SCL
SETB SCL ;
ACALL I12C DELAY ;
CLR SCL ;
RET ; Retum

; 12C Acknowledge




[2C_ACK_BIT: CLR SDA ; Clear SDA

ACALL RC_DELAY ; Delay
ACALL DC_CLK ; Pulse C Clock
SETB  SDA
RET ; Return

;

; I2C Not Ackpowledge

12C_NACK_BIT:  SETB  SDA ; Set SDA
ACALL  12C_DELAY + Delay
ACALL IXC_CLK " Pulse 12C Clock
SETB  sCL
RET p ; Return

; Dummy Delay time [2C_DELAY, 100m

I12C_DELAY: MOV RGH00CH ;Eachloop=50us
2C_DELAY_L: NOP

NOP

DINZ  R6,J2C DELAY_1

RET
DELAY_100ms: MOV R7TA100 ; Do 100 times

DELAY_100ms_1: MOV  R6#0E6H ;Each loop=1ims
DELAY_100ms 2:  NOP
NOP
DINZ  R6DELAY_ }00ms 2
DINZ  R7,DELAY_100ms_1
RET
DS1820_RD: MOV R4,#8
CLR A
DS1820_RD_LOOP: CLR ONEWIRE
NOP
NOP
SETB ONEWIRE
NOP
NOP
NOP
NOP
MOV C,ONEWIRE
ACALL ONEWIRE_DELAY
RRC A
DINZ R4,DS1820_RD_LOOP




MOV ONEWIRE_DATAA
RET

DS1820_WR: MOV R4,48
MOV A, ONEWIRE_DATA

DS1820_WR_LOOP: RRC A

INC DS1820_WR_L

CLR ONEWIRE

NOP

NOP

NOP

NOP

SETB ONEWIRE

ACALL ONEWIRE_BELAY

ADMP DSI820 WR_NX
DS1820_WR_L: CLR ONEWIRE

ACALL ONEWIRE_DELAY

SETE ONEWIRE

NOP

NoP

NOP

NOP
DS1820_WR_NX: DINZR4,DS1820. WR_LOOP

RET

DS1820_RST: CLR ONEWIRE
ACALLDELAY Ims
SETB ONEWIRE
MOV R4,#8
DINZ R4S
RET

DS1820_PRES: MOV RA#3
DS1820_PRES_1: MOV R340
DS1820_PRES_2: JNB ONEWTRE,DS1820 PRES_3
DINZ R3,DS1820_PRES, 2
DINZ R4,DS1820_PRES_1
RET
DS1820_PRES_3: JNB ONEWIRE,$
MOV R4,#8
DINZ R4,$
CLR BUSY.
RET

-ONEWIRE_DELAY: MOV R6,#012H
ONEWIRE_DELAY_l: NOP




NOP

DINZ R6,ONEWIRE_DELAY 1
RET

DELAY_lms: MOV R6,#0E6H
DELAY ims_l: NOP-
NOP
DINZ RS,DELAY_bms_1
RET
END
; This is a Systronix generated Main file

3 Put your include-statements in this file-



Thrmndadrudeynnin dp3is
FLAG EQU 020H

TEMP EQU (021H

DATAL EQU 022H

DATA2 EQU 023H

ENDCO EQU 024H

SUFCO EQU 025H

WAIT:

ORG 0000H

MOV PL#GOH

MOV PO#00H

MOV P2400H

MOV TMOD,#20H
MOV TH1,#0E8H

MOV TLLAOESH

MOV SCON, 4010100008
SETB TR}

MOV SUFCO,#00H

INBRLS
MOV A SBUF
CLR RI

CINE AN250,WAIT

INB RLS
MOV A, SBUF
CLR RI

CINE A,#230,WAIT
JNB RLS

MOV A,SBUF
CLRRI

MOV ENDCO,A
JNBRLS

MOV A,SBUF
CLRRI

MOV TEMP,A
JNB RLS

MOV A,SBUF
CLR RI

MOV DATALA
JNB RS

MOV A,SBUF
CLR RI

MOV DATAZ,A
JNB RL$




MOV A SBUF
CLR RI
MOV FLAGA

MOV A #250

XRL A#230

XRL A,ENDCO

XRL A,TEMP

XRL A DATAL

XRL ADATA2

CINE A,FLAG,WAIT
LIMP SEND_DATA

SEND_DATA: MOV A,ENDCO. .
XRL ASUFCO
JZ WAIT
MOV A,ENDCO
MOV SBUF, A
INBTLS
CLRTI
MOV A, TEMP
MOV SBUF,A
INB TL3
CLRTI
MOV ADATAI
MOV SBUF,A
INBTIS
CLR TI
MOV A,DATA2
MOV SBUF,A
INBTLS
CLRTI
MOV SUFCO,ENDCO
LIMP WAIT
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