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Sregfile = "8052.dat"
Scrystal = 11059200
$Sbaud — 19200
$large

P1=&B11111011

Config Ledpin = Pin, Db7 =PB2.0, Dbé =P2.1 ,Db5=P22 , Db4 =P2.3 ,E=P2.4 ,Rs=P2L5
Config Led= 16 ¥ 2
Config Timer0 = Counter , Gate = [nternal , Mode = |

Config 5cl=P1.0
Config Sda=PI.1

Const Srf02_slaveid = &HE2

Priority Set Timer)
Enable Intemupts
Enable Timer0

Dim C As Byte

Dim Firmware As Byte
Dim | As Byte

Dim Slaveid_read As Byte
Dim Lob As Byte

Dim Hib As Byte

Dim Temp As Byte

Dim Us As Integer

Dim Jarak As Single

Dim Total_jarak As Single
Dim Tinggi As Single
Dim Jaraks As String * 4
Dim Tertutup As Bit

Dim Konter As Byte

Dim Kirimn As Bit , Kirimb As Bit
[Dim A As Byte

Alarm Alias F1.4
Slaveid_read = Srf02_slaveid + 1

Gosub Tutup_pintu

Alarm =0

Cls

Led® PERINGATAN "
Lowerline

Led " BANJIR VIA SMS "
Wait 5

Counter(} = D

Kirimn =0

Kirimb = 0

Do Pt
Jarak =0 ST ™,
Total_jarak = 0 AR Y
For 1 =1 To 100 !



12¢start

[Zecwbyte Srf02 slaveid
12cwhyte

[2cwbyte 82

12cstop

Ulang:

Waitms |

12cstart

12cwbyte Srf02_slaveid
12cwbyte O

2estop

I2cstart

[Zcwbyte Slaveid_read

12¢crbyte Firmware , Nack

12¢stop

If Firmware = 255 Then Goto Ulang

12cstart

[2cwbyte Srf02_slaveid
[2ewbyie 2

1Zestop

12cstart

[2cwbyte Slaveid read
1Zcrbyie Hib , Ack
12crbyte Lob , Nack

Us = Makeint(lob , Hib)

Jarak = Us * 0.0172
Total _jarak = Total_jarak + Jarak
MNext [

Jarak = Total_jarak / 100

Tinggi = 31.5 - Jarak

Jaraks = Fusing(tinggi , ##.#)

If Tinggi < 2.5 Then
Locate 1.1

Led "Status: AMAN
Alarm =0

Kirimn = {

Kirimb =0

Lf Tertutup = 0 Then
Gosub Tutup_pintu
End If

Elseif Tinggi < 3 Then
Locate 1 |}

Lcd "Status: Waspada "
Alarm =10

Kirimb =0

If Tertutup = 1 Then
Gosub Buka_pintu
End If

Gosub Sms_naik



Else
Locate 1 .1
Led "Status: BAHAYA! ™
If Tertutup = 1 Then
Gosub Buka_pintu
End if
Gosub Sms_banjir
Alarm =1
End If

C=0

Enable Interrupts

Counter) =0

Start Counter(

Wait 1

Siop Counter(y

Disable Interrupts

C = Counter(

Locate 2,1

Led "Kee=";C ;" Air=": Jaraks

Waitms 500
Loop

End

Buka_pintu:
Pt2-0

PL3=0

Tertutup = 0

Wait 1

Gosub Stop_pintu
Return

Tutup pintu:
Pl12=1

P13 =1

Tertutup = 1

Wait 1

Gosub Stop_pintu
Return

Stop_pintu:
P12=1
P1.3=0
Return

Sms_banjir:
If Kirimb = 0 Then
Kirimb = |
Cls
Led "Kirim_sms.."
Waitms 1
Print "AT+CMGS=24" ; Chr(10) ; Chr(13)
Wait |



Print "07912658050000F00 1000D91265847333636F400000BC17B780E 1 286DDEAB41C" - Chr(26)
Wait |

End Il

Return

Sms_naik:
If Kirimn = 0 Then
Kirimn = |
Cls
Led "Kirim_sms.."
Waitms |
Print "AT+CMGS=28" ; Chr(10) ; Chr(13)
Wait 1
Print "079126358030000F00 0D 1265847333636F400000FC 16B700A0AATES207738BDOES 100" ; Chr(26)
Wait |
End If
Return
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SRF02 Ultrasonic range finder

Technical Specification

rview
SRFO02 is a single transducer ultrasonic rangefinder in a small footprint PCB. It features both

and a Serial interfaces. The serial interface is a standard TTL level UART format at 9600

[,1 start, 2 stop and no parity bits, and may be connected directly to the serial ports on any
ocontroller. Up to 16 SRFO2's may be connected together on a single bus, either 12C or Serial.
» commands in the SRF02 include the ability to send an ultrasonic burst on its own without a
ption cycle, and the ability to perform a reception cycle without the preceding burst. This has

n as requested feature on our sonar’s and the SRFO2 is the first to see its implementation.

ause the SRFO2 uses a single transducer for both transmission and reception, the minimum

ze is higher than our other dual transducer rangers. The minimum measurement range is around
m (6 inches). Like all our rangefinders, the SRF02 can measure in uS, cm or inches.

erating Modes
axre are two operating modes for the SRF02. 12C mode and Serial Mode. This is set with the

de pin, connected to Ov Ground for Serial Mode and left unconnected (or tied to +5v Vcc) for
> Mode. These are documented on individual pages: For [2C Mode click here, and for Serial

we click herg.

\F02 USB

£+ USB_I2C_SRF02 %]
CommPort USB_12C Ve |4

T Comt
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cting the SRFO2 to your PC via USB is this easy. The USBI2C module supplies the SRF(2
ower directly from the USB bus. The USB_I2C_SRF02 program can be downloaded here.

asions
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> range finder
SRF02 Ultrasonic range finder
Technical Specification
12C Mode
For Serial mode click here
_ommunication

e the SRF02 in 12C mode, make sure nothing is connected to the mode pin, it must be left
nnected.

2C bus is available on popular controllers such as the OOPic, Stamp BS2p, PicAxe etc. as

as a wide variety of micro-controllers. To the programmer the SRF02 behaves in the same

as the ubiquitous 24xx series EEPROM's, except that the 12C address is different. The default

sed address of the SRF02 is OxEC. It can be changed by the user to any of 16 addresses EO,
4. E6,E8, EA, EC, EE, FO, F2, F4, F6, F8, FA, FC or FE, therefore up to 16 sonar's can be

nections
connections to the SRF02 are identical to the SRF08 and SRF10 rangers. The "Mode" pin

1ld be left unconnected, it has an internal pull-up resistor. The SCL and SDA lines should each
: a pull-up resistor to +5v somewhere on the 12C bus. You only need one pair of resistors, not a
for every module. They are normally located with the bus master rather than the slaves. The
%02 is always a slave - never a bus master. If you need them, [ recommend 1.8k resistors. Some
ules such as the OOPic already have pull-up resistors and you do not need to add any more.

SCL
Mode
Oy Ground

egisters
he SRFO2 appears as a set of 6 registers,

Location Read | Write F
0 Softfv.in re Command Register
Revision |
Unused (reads 5
‘ 0x80) NA
5 Range High N/A ; A PR
Byte ;
3 Range Low N/A |
Byte

4/30/10 9:56 AM
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Autoiune
4 Minimum - N/A

High Byte :
Autotune
5 Minimum - N/A
Low Byte

location O can be written to. Location 0 is the command register and is used to start a ranging
n. It cannot be read. Reading from location O returns the SRFO2 software revision. The
ng lasts up to 65mS, and the SRF02 will not respond to commands on the 12C bus whilst it is

ng.

tions, 2 and 3, are the 16bit unsigned result from the latest ranging - high byte first. The

iing of this value depends on the command used, and is either the range in inches, or the range
a or the flight time in uS. A value of 0 indicates that no objects were detected. Do not imtiate a
ing faster than every 65mS to give the previous burst time to fade away.

itions, 4 and 5, are the 16bit unsigned minimum range. This is the approximate closest range
;onar can measure to. See the Autotune section below for full details.

amands
are three commands to initiate a ranging (80 to 82), to return the result in inches, centimeters

aicroseconds. Another set of three commands (86 to 88) do the same, but without transmitting
burst. These are used where the burst has been transmitted by another sonar. It is up to you to
chronize the commands to the two sonar's. There is a command (92} to transmit a burst without
ng the ranging and also a set of commands to change the 12C address.

Command Action !
Decimal Hex
80 Ox50 Real Ranging Mode - Result in inches
81 0x51 Real Ranging Mode - Result in centimeters
32 0x52 Real Ranging Mode - Result in micro-seconds |
|
86 0x56  {Fake Ranging Mode - Result in inches
87 0x57 Fake Ranging Mode - Result in centimeters

| 38 [ 0x58 Fake Ranging Mode - Result in micro-seconds

90 0x5C ‘Transmit an 8 cycle 40khz burst - no ranging
takes place
9% 0x60 Forc.e Autotu‘ne Restart - same as power-up. You
can ignore this command. :
160 0xA0  [lstin sequence to change 12C address
165 0xA5  [3rd in sequence to change 12C address
170§ 0xAA  2ndinsequence to change 12C address ;

4/30/10 9:56 AM
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"FA | ng
C | iate a ranging, write one of the above commands to the command register and wait the

= T =d amount of time for completion and read the result. The echo buffer is cleared at the start
F h ranging. The ranging lasts up to 66mS, after this the range can be read from locations 2

I to the same a

king for Completion of Ranging

(0 not have 1o use a timer on your own controller to wait for ranging to finish. You can take
‘tage of the fact that the SRF02 will not respond to any 12C activity whilst ranging.

OxEC. OxEE t-fore, if you try to read from the SRFO2 (we use the software revision number a location 0)

’ " you will get 255 (OxFF) whilst ranging. This is because the [2C data line (SDA) is pulled
if nothing is driving it. As soon as the ranging is complete the SRF02 will again respond to

06, 0x07. OXG;C bus, so just keep reading the register until its not 255 (0xFF) anymore. You can then read
nar data. Your controller ¢an take advantage of this to perform other tasks while the SRF)2

iging. The SRFO2 will always be ready 70mS after initiating the ranging.

 stored in the

» " h
alibration. YOlrecl LED is used to flash out a code for the [2C address on power-up (see below). It also gives

oning automaief flash during the "ping" whilst ranging.

e kecps ON My oing the 12C Bus Address

?2 can meastlyange the 12C address of the SRF02 you must have only one sonar on the bus. Write the 3

. nor‘mal]y thence commands in the correct order followed by the address. Example; to change the address
FOZ is able ty,,, . currently at OxEO (the default shipped address) to OxF2, write the following to address

2 the SRFO2 '0; (0xA0,0%xAA,0xAS5, 0XF2 ). These commands must be sent in the correct sequence to

m (l_l“)' T_hengc the 12C address, additionally, No other command may be issued in the middie of the

N 5-6 ranging.pce. The sequence must be sent to the command register at location 0, which means 4
CONUNUE 0 Iy e write transactions on the 12C bus. When done, you should label the sonar with its address,
3“ out’a bIt s ever if you do forget, just power it up without sending any commands. The SRF02 will flash
/ith N0 IMPAG yqress out on the LED. One-long flash followed by a number of shorter flashes indicating its

required by .o The flashing is terminated immediately on sending a command the SRFQ2.
as the range

nore this col Address Long Short i
Decimal | Hex Flash flashes .|
[ 224 EO i 0
I 226 E2 1 i
228 | E4 1 2
230 E6 1 3
232 ES | 1 4

{ 234 EA 1 [ 5
236 EC 1 6
238 EE 1 7
240 FO 1 8
242 2| 1 5

[ 244 F4 1 i0
246 F6 l 11 :
248 F8 | 12 j

4/30/10 9:56 AM
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SRF02 Ultrasonic range finder

Technical Specification

Serial Mode
For 12C mode click here

t Communication
» the SRFO02 in Serial mode, make sure the Mode pin is connected to Ov Ground.

data is fixed at 9600 baud 1 start, 2 stop and no parity bits. Serial data is a TTL level signal -
10T RS232. Do not connect the SRF02 to an RS232 port - you will destroy the module! If
rould like to connect the SRFO2 to your PC's RS232 port, you must use a MAX232 or similar
e. It can also be used (in 12C mode) with the USBI2C module to make a self powered USB

r, see the examples page for details. Many small controllers such as the OOPic, Stamp BS2p,
xe etc. as well as a wide variety of micro-controllers have serial ports. To communicate with
RF(02, you simply need to send two bytes, the address of the SRFO02 (factory default is 0) and
ommand. The default shipped address can be changed by the user t¢ any of 16 addresses 0, 1,
4,5,6,7,8,9,10,11, 12, 13, 14, or 15, therefore up to 16 sonar's can be used.

nections
connections to the SRF02 are shown below. The "Mode" pin must be connected to Ov ground

ace the SRF02 in serial mode. The Rx pin is data into the SRF02 and should be connected to
I'x pin on your controller. The Tx pin is data out of the SRFO2 and should be connected to the
»in on your controller. If you're using multiple SRF02's, you can connect them all up to the

e serial port on your controlier. Connect the Tx from your controller to all the Rx pins on the
102's and connect the Rx pin on your controfier to all the Tx pins on the SRF02's. This works
ause the Tx pins are high impedance (just a weak pull-up to 5v), except when actually sending

1. Just make sure atl the SRF02's are programmed to different addresses.

+5y Ve
Rx
Tx
Mode
v Ground

smmands
» send a command to the SRF02, you need to send two bytes. The first is the SRF02's address 0

- 15, {0x00 to 0xOF) and then the actual command itself - see below, The are three commands to
itiate a ranging (80 to 82), 10 produce the result in inches, centimeters or microseconds. These
ree commands don't Tx the result back to your controller. You should wait 70mS and then use
ymmand 94 to get the result of the ranging. Another set of three commands (83 to 85) do the
ime , but also transmits the result of the ranging back to your controller as soon as it is available.
ogether, these six commands (80 - 85) are called "Real" because they perform a complete
anging. There is another set of six commands (86 - 91) called "Fake". They are the same as the

54710 2:41 AM
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commands except that they do not send the 8-cycle burst out. These are used where the
1as been transmitted by another sonar. It is up to you to synchronize the commands to the
mar's. There is a command (92) to transmit a burst without doing the ranging.
1and 93 is used to get the firmware revision of the SRFO2.
1and 94 gets returns two bytes (high byte first) from the most recent ranging. Put them
er to make a 16-bit result.
1ands 95 and 96 are used by the Autotune algorithms - See the Autotune section below for

3.

Command .
_ Action
recimal Hex
80 0x50 Real Ranging Mode - Result in inches
81 0x51 Real Ranging Mode - Result in centimeters
82 0x52 Real Ranging Mode - Result in micro-seconds
Real Ranging Mode - Result in inches, automatically Tx range
83 0x53 A
back to controller as soon as ranging is complete.
Real Ranging Mode - Result in centimeaters, automatically Tx
84 0x54 .
irange back to controller as soon as ranging is complete.
Real Ranging Mode - Result in micro-seconds, automaticatly Tx
85 0x55 .
frange back to controtler as soon as ranging ts complete.
86 0x56 Fake Ranging Mode - Result in inches
87 0x57 Fake Ranging Mode - Result in centimeters
38 0x58 Fake Ranging Mode - Result in mi¢ro-seconds
Fake Ranging Mode - Result in inches, automatically Tx range
89 0x59 o
back to controlier as soon as ranging is complete.
Fake Ranging Mode - Result in centimeters, automatically Tx
N 0x5A .
range back to controfler as soon as ranging is complete.
o1 0x5B Fake Ranging Mode - Result in micro-seconds, automatically Tx
range back to controller as soon as ranging is complete.
92 0x5C Fransmit an 8 cycle 40khz burst - no ranging takes place
93 0x5D et software version - sends a single byte back to the controller
o4 Ox5E Get Range.‘retums two bytes (high byte first) from the most
recent ranging.
Get Minimum, returns two bytes (high byte first) of the closest
95 0x5F :
range measurable - sec Autotune section
F A - - i i
96 0x60 orce Autotune Restart - same as power-up. You can ignore this
command.
160 0xAO Ist in sequence to change 12C address
165 OxAS 3rd in sequence to change [2C address
170 OxAA 2nd in sequence to change 12C address

ED
he red LED is used to flash out a code for the [2C address on power-up (see below). It also gives

S5/4410 2:41 AM
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flash during the "ping" whilst ranging.

zing the SRF02 Address
inge the address of the SRF02 you must have only one sonar connected. Write the 3
ace commands in the correct order followed by the address. Example; to change the address
»nar currently at O (the default shipped address) to 5, write the foltowing to address 0; (OxAQ,
LOxAS, 0x05 ). These commands must be sent in the correct sequence to change the [2C
ss, additionally, No other command may be issued in the middle of the sequence. The
nce must be sent as four separate commands to the cusrent address of the sonar. i.¢. 0x00,
then 0x00, OxA A, then 0x00, 0xAS5 and finally 0x00, 0x05. When done, you should 1abel the
with its new address, however if you do forget, just power it up without sending any
yands. The SRFO2 will flash its address out on the LED. One long flash followed by a
ser of shorter flashes indicating its address. The flashing is terminated immediately on sending
imand the SRF02.

Address Long Short
Decimal| Hex Flash flashes

0 00 1 | 0
1 0l 1 1

2 02 1 2
3 03 1 3

4 4 [ 1 4
5 0s 1 5

6 06 I 6
7 07 | 7

8 08 1 8

) 0o 1 9
10 0A | 10
11 0B | 13
12 0C L 12
13 oD I 13
14 0E | 14
i5 OF | 15

ke care not to set more than one sonar to the same address, there will be a bus collision and very
predictable resuits.

ote - there is only one module address stored in the SRF02. If you change it, the equivalent 12C
Idress will also change:

00, 0x01, 0x02, 0x03, 0x04, 0x05, Ox06, 0x07, 0x08, 0x09, 0x0A , 0x0B, 0x0C, 0x0D, Ox0E,
xOF Serial addresses

xEQ, 0xE2, OxE4, O0xE6, 0xE8, OxEA | OxEC, OxEE, 0xF0Q, OxF2, O0xF4, 0xF6, 0xF§, OxFA, OxFC,
xFE Equivalent 12C addresses

JatoTune
he SRF02 does not require any user calibration. You power up and go right ahead and use the
RF02.

3410 2:41 AM
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ily, there are tuning cycles happening automatically in the background. After the ultrasonic
\as been transmitted, the transducer keeps on ringing for a period of time. It is this ringing
limits the closest range the SRF02 can measure. This time period varies with temperature
ym transducer to transducer, but is normally the equivalent of 11 to [6cm (4" to 6™), a bit

f the transducer is warm. The SRFO02 is able to detect the transducer ring time and move its
ion threshold right up to it, giving the SRFO2 the very best performance possible. On power
 detection threshold is set to 28cm (11"). The tuning algorithms quickly back this right up to
nsducer ring. This happens within 5-6 ranging cycles - less than half a second at full scan

. After this the tuning algorithms continue to monitor the transducer, backing the threshold
n further when possible or easing it out a bit when necessary. The tuning algorithms work
ratically, in the background and with no impact on scan time.

ainimum range can be checked, if required by sending command 95. This will return the

st measurable range in uS, ¢cm or inches, the same as the range. [t is also possible to make the
12 re-tune by writing comimand 96 but you can ignore this command. It is used during our

ig.

T

R

34710 2:41 AM
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