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'BUS STOP SYSTEM FOR VISUAL IMPAIRED

Mr. Totsapon Athan ID.46010259
Mr. Tassanai Cheangban [D.46010262
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Dr. Kitiphol Chitsakul (Advisor)
Education Year 2006

Abstract

This project is design and construction devices for support the bus stop system for visual
impaired. There are two parts, bus calling and clock. Bus calling have many switches for choosing a
bus. The clock is used to inform the moment time. This system generates sound from voice recorder
and playback chip to inform the visual impaired about chosen bus’s number and the moment time,

Microcontrollers are used to control alt devices in the system.
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(TXD)P3.1 |3 18 P16
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GND [} 10 11[1P37
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(RO P3717  24hP23 A11)
XTaL2d18  23iP2.2 (a10)
XTalidis  22pP21 (a9)
GNDc[20 21 FiP2.0 (48)
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Pin Description

Lwvee  dwmiudeides

2GND  iluniid dmsudeduniiAvesszUY

3. wmisdn 0 (RO.0POT) T 8 ¥ wAazwewI AU lRTIL IE sBuuazio TN
dmuldauialy Smndeansdmunlbmosaladuduyn ennsoi 18 Taons Goudeya «1»
TdfinazDavesnesaiidesnsinnode

4. wInedn 1 (PLO-PL7) w1 8 41 1 pull ups Tuneda udazvisusoimualiidhy 1dvs
Sunnuaziowindmivldouiall Smndesmsdmualfumesaladiuduyn dunsainldlae

o4 3! ar 1 = o d'y - v g
Mty “1” lUdunazinuoinesandoimsannadae

Port Pin Altarnate Functions

Pi1.0 T2 (external count input to Timer'Counter 2), clock-out

Pt.1 T2EX (TimarCounter 2 capture/reload triggor and direction control)
Pt.4 58§ (Slava port select input)

P15 MOS! (Master data cutplt, slave data input pin for SPI channal)
P8 MISO (Master data input, slave data output pin for SP| channel)
Pi.7 SCK iMaster clock cutput, slave clock input pin far SP| channel)

31N 2.1 malFaufiruvoineia 1 193 ATR9S8253

a4 = o 3 o
5. viMesn 2 (P2.0-P2.7) il 8 ¥1 1 pull ups Tumeda udazvrensodmualiidh 18 uwn
o ar - o o -~ &
wazewiyndmivldaouiall  dmndesnhinualdwedaladusuymannsai 18 Taoms

o 9/ G 1 = ¢ oAy a 1 g
Wondaya “1” llfwaazinvemeiniidesmsandod e

d - o 3 o 3 Py
6. viedn 3 (P3.0-P3.7) il 8 11 31 pull ups Tuwasn udazsad mualifiiuldadunm
o o w a o = o

waziewyndmiuldouild  dwndesmsmmualdvmedalaiiusuwnamisoidlaens

A 9 Qs v =Y o ey = r 3 1 9/ o n’:’ = 1
dAeudeyn =17 ldfudaziinvameiaidesmsindodis  dawalivweimiuiianuzUdesaey
=2 Aa oo o ) o . [l 3 o o o
(float) TaduMMBNANANdgs cwsalFaudurmeiaduwnld uenviminvmesa 3 Suiuwnnd

w1 lFnuey JeaziBeadadalyd

16



duinnemAna N NizveuIManszy

Port Pin Alternate Functions

P3.0 RXD (serial input port).
P3.1 TXD (serial output port)
P32 INTO (external interrupt 0}
P33 INT1 (external interrupt1)
P3.4 TO (timer 0 external input)
P3.5 T1 (timer 1 external input)

MIEN 2.2 MslENuRInNveINeIN 3 Y8 ATS9C2051

| —— - F .
Port Pin Altsrnate Functions
P3.0 RXD (getal input port)
P34 TXD (serial output port)
P3.2 NTG (extarnal interiupt 011
P23 TNTT (extarnal intormupt 1348
P34 T0 {timer 0 external Input}
P3.5 TH tirmer 1 external input)
P3.6 WE (extemal data memory wiite stioba)
P3.7 RD fexternal data memaciry read stroba)

a13190 2.3 myldufemueInesn 3 veq AT89S8952
7. w1390 Reset) 15Tun1sSimmnsshauvesluTnsaouInsames yaur 10 awidlu “17ilo
] ] ¥
¥1 RST ogluaaius Highlaeldmitleudyananiiesisaanuzfuniddesed ussduSianedinlon 2
= a = s = o s e o oA 1 a
uusa lnda Tasirsrsduiadygauniimfnshaudeanioddenaiudng
8. %1 XTAL1 iz XTAL? Wundwiuaeniadaieaiadygsniinilunisdivua

[ o 4
'I]Qﬂ']$ﬂ'ﬁ‘nﬁ1uﬂlﬂﬂulNIﬂiﬂﬂuTﬂ'iﬁmﬂ'i

72127
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Special Function Registers
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1. Tnwa 0 iflumsfmualinwesneynswhouludnuusSWaismnes

2. Tnua 1 @Wumsdmualifiiluy UART v1na 8 n ssnsodensasiueald

3. Tnua 2 Wumstmua¥idiu UART vine 9 fin Tasiidanueans
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TECHNOLOGY BY ISD

Applications Note 5A

The ISD4000 SPI Control Port
Operations, a Simplified Guide

A simple but powerful command structure is built into
the ISD4000 series SPI control port. It's inherent flexibil-
ity allows the software programmer to direct the op-
eration of the 1504000 device with the minimum
number of control cycles while allowing full control of
the device in it's several modes. The ISD4002 and
ISD4003 devices use a 2-byte control structure and
the ISD4004 uses a 3-byte control structure. See Ap-
plications Brief #40, "The /SD4003 vs. the /1504004

For simplicity, the following discussion will refer specif-
icaily to the ISD4003. The following paragraphs give
some tips on the use of this port and suggest some
methods of simplifying some operations.

The $PI command registers in the 1SD4003 have the
following composition:

Figure 1:

Byte 1

Byte 2

<

OVF| EOM| Po] P1] P2[ P3] P4 [ P5

P6{ P7[ P8 Pg] PIojoT 0 0

Byte 2

Byte 1

C4 | c3 [ c2] c1] cof A10] A9] AB

A7| A6] A5] A4] A3 JA2] A1] AO

—>

vV Vvv

Ly Message Cueing (MC)
—————» Ignore Address Bits (IAB)
Power Up (PU)
Play/Record (P/R)

Run

The MOSI pin of the SPI port on the device is aninput.
MOSI stands for Master Out, Slave In. The MISO is an
output. MISO stands for Master In, Slave Qut. The
ISD4003 is operating as a "slave” device to the mi-
crocontrolier that is running the system. The SPI port
also has a serial clock input called SCLK and a select
input called $5. The SS stands for Slave Select and is an
active LOW signal.

Allinput command cycles in the ISD4003 start with SS
pin going LOW; and end with $5 pin going HIGH. The
bit position of the input data at the time the $S pin
goes HIGH determines how the device reacts to the
command. Any number of bits may be clocked into
the 5Pl port on an input cycle. The last 5 bits input to
the MOSI pin at the time the SS pin goes HIGH deter-
mine the command being input, even if many bytes
were clocked into the port while the S8 pin was LOW.
Only the last 16 bits shifted into the SPI port are re-
tained in the SPl port hardware.
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The SCLK signal clocks the data into the ISD4003. The
input data to the MOSI pin must be valid on the rising
edge of the SCLK. The output data from the MISO pin
changes following the falling edge of the SCLK pin.
Consult the data sheet on the ISD4003 for the exact
iming. The examples stated below assume the initial
state of the SCLK pin is LOW when the SS pin goes
-OW to start the command cycle but this is not re-
Juired.

EXAMPLE #1, POWER UP THE
DEVICE

'he following is an exampie of a simple command to
he ISD4003 SPI port. In this operation, the device is to
>e powered up so that a Record or Playback cycle
:an be started later. Consult the diagram at the be-
jJinning of this Application Note that shows the SPI
zommand registers. This drawing shows the bit posi-
ions of the 5 bits that compose the heart of the con-
rols, e.g. CO through C4. This diagram should be
1sed as a reference when reading the explanations
Jelow:

1. The device is powered up by setting the PU
bit. That is, bit C2 must be HIGH and bits CO,
C1, C3 and C4 must all be LOW at the end of
the command cycle. The 5 control bits in the
SP! control register should then be set as
<00100> where the bit positions are as indi-
cated by the diagram above.

2. In this example, an entire byte will be shifted
in, since some hardware SPI ports can only
operate on whole bytes. It is necessary there-
fore to shift in HEX address 20, <0010 0000>
just to set the C2 bit. Note that the state of the
A9, A8 and "X" bits during this operation do
not matter. This will be explained in more de-
tail later.

3. The command cycle starts by changing $S to
a LOW. The input to the MOSI pin is also LOW.
The input byte, <0010 0000>, is to be
clocked in, right to left. The first 5 bits clocked
in, therefore, are all LOW. A single HIGH bit is
then clocked in followed by two more LOW
bits. This sequence is shown graphically be-
low. The command ends with the $5 pin going
back HIGH and the 1SD4003 will then begin a
power up cycle. In TPUD1 time, the device will
be powered up.

The table below shows the power up bit data being
shifted from the command byte in the microcontrol-
ler into the MOSI pin of the ISD4003 and into byte 2 of
the input side of the SPl input port register. Nate that
the PU bit is shifted to the right out of the microcon-
troller and into the ISD4003 SPI port.

1. TPUD is the power up delay time of the device.
See the I5D4003 dala sheet.

S it IR i LT o R e
Initial <0010 0000~ <0000 0000>
condx,
1 <0007 0000 <0000 0000> 5 <0000 0001 > <0000 0000>
2 <000 1000 <0000 0000> 6 <0003 0000> <1000 0000>
3 <0000 0100 <0000 0000> 7 <000 0000 <0100 0000>
4 <0000 0010> <0000 0000> B <0000 0000> <0010 0000>
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In this first example, we did not care about the value
of the address bits AQ through A9, In fact, since the
Run bit, C4, was input as a LOW only the HIGH PU bit
had any effect on the 1304003 and the state of CO,
C1 and C3 also did not matter. 50 recormmends
that anytime data is shifted into a SPf port command
register bit position that "does not matier” it should be
a '0" for compatibiity with possible future features
that may be added to the device. Also, note that in
some cases, it is necessary to give an ISD device
more than one power up command to fully power
up the device. See the appropriate data sheet.

EXAMPLE #2, RECORD AT AN
ADDRESS

This second example assumes the 1SD4003 is already
powered up and that recording is to begin at a spe-
cific address. In this example we will use address 92,
or HEX address 5C, <00 0101 1100>. Each contol
bit in the input side of the command register of the
device is set up as follows:

CO0—The MC bit must be LOW since a message cue-
ing cycle is not desired.

C1—The IAB bit must be LOW since the address is not
being ignored.

C2—The PU bit must remain HIGH since the device is
alkeady powered up and must remain powered up
after this command cycle.

C3—The PR bit must be LOW since a Record cycle is
to be stated.

C4—The RUN bit must be HIGH since an active cycle
is to be started.

AQ - A9—The address bits must be all be defined
since the IAB bitis LOW.

1. The transfer of the two bytes of data is begun
by changing the 5§ pin to a LOW. The bytes to
be sent are: HEX address A0 5C, < 1010
0000> <0101 1100>.

2. Again, we are clocking the bits in, right to left?

. Therefore, the first bit clocked into the SPI port '

will be the AQ address bit which is a "0," fol-
lowed by A1 which is a "0," followed by A2
which is a "1" etc.

3. The last of the 16 bits clocked into the SPI port
will be the RUN bit which, of course, is a ™1.”

4. The command cycle ends with the $S pin go-
ing back HIGH. At this time, the Record cycle
stants at the address as specified by A0
through A9.

NOTE After each command cycle, the data shifted
into the ISD4003 remains in the chip’s SPl port
hardware. As subseguent operations shift more
data in, bits shited to the right out of the 16-bit
register space are lost. A record or play opera-
tion stated with only a 5 or 8 bit input
cormunand, and with the IAB bit not set fie. at
07} will cause the AQ through A9 data resident
at the end of the operation to be treated as an
address pointer. This will, of course, be data
input to the SPI port in the previous cormmand
cycle mostly from the CO through C4 bit posi-
tions. This is probably not valid address data.

EXAMPLE #3, PLAYBACK AT AN
ADDRESS

This second example assumes the ISD4003 is already
powered up and that playback is to begin at a spe-
cific address. In this example we will use address 92,
or HEX address 5C, <00 0101 1100>. Each control
bit in the input side of the command register of the
device is set up as follows:

CO0—The MC bit must be LOW since a message cue-
ing cycle is not desired.

C1—The IAB bit must be LOW since the address is ot
being ignored.

C2—The PU bit must remain HIGH since the device is
already powered up and must remain powered up
after this command cycie.

2. Some microcontrellers with hardware SPI ports only
have the ability to do a left to right shift. Consult the
mP daia sheet for details. In this case, the bit placement
of the data shifted in would be inverted. In this exam-
ple, the AD would become 05 and the 5C would become
3A. When doing the bit placement inversion, don't for-
get that two of the address bits fall in the “control byte"
of the data sent into the device,

isD
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C3-The P/R bit must be HIGH since a Playback cycle
is 10 be started.

C4-—The RUN bit must be HIGH since an active cycle
s to be started.

AQ - A9—The address bits must be all be defined
since the IAB bit is LOW.,

1. The transfer of the two bytes of data is begun
by changing the 5S pin to a LOW. The bytes to
be sent are: HEX address EQ 5C, < 1110
0000> <0101 1100>.

2. The first bit clocked into the SPI port will be the
A0 address bit which is a "0," followed by A1
which is a "0,” followed by A2 which is a "1"
etc.

3. The last of the 16 bits clocked into the SPI port
will be the RUN bit which, of course, isa "1."

4. The command cycle ends with the SS pin go-
ing back HIGH. At this time, the Playback cy-
cle starts at the address as specified by A0
through AS.

EXAMPLE #4, STOP RECORD OR
PLAYBACK AND POWER DOWN THE
DEVICE

his example assumes that a Record cycle or a Play-
»ack cycle is underway and that the operation is to
Je terminated. The device is also to be powered
lown by this control cycle. The same command
nay be used to perform this function in beth the
lecord and the Playback cycles. In this example, a
ull byte transfer is assumed.

1. Arecord or playback operation is terminated
by clocking a command cycle into the SPI
port with the RUN bit LOW. The PU bitis also low
in this exampie so that the device powers
down. The IAB bit must be HIGH at end of a
record cycle to make sure the EOM gets setin
the corect place. The rest of the bits in the
command byte do not matter but by con-
vention they are to be left LOW. The com-
mand byte needed, to end and power down
a record cycle is therefore HEX address 10,
<0001 0000> and the command byte
needed to end and power down a playback
cycle is HEX address 00, <0000 0000 >,

2. Again, the transfer of the command byte of
data is begun by changing the SS pin to a
LOW followed by the byte as described
above,

3. Record or playback will end in approximately
50 miliseconds (again, the data sheet will
have exact information) followed by device
power down,

EXAMPLE #5, ADDRESS JUMP
DURING RECORD OR PLAYBACK

One of the ISD4003's key features is to seamlessly
jump from one address to any other address during
the course of a Record or Playback cycle. This func-
tion enables the Message Management operations
desciibed in Application Note #7, "Message Man-
agementin the ISD4003 Series.” The following discus-
sion describes how this feature works:

The I1SD4003 memeory array may be thought of as an
address map of 600 rows by 1600 columns. Only the
rows may be addressed. When an gperation begins
on a row at address "n,” it begins in column "0" and
proceeds through the row to column 1189 if not
stopped by a command cycle along the way.

The internal address sequencer in the ISD4003 oper-
ates in one of two possible modes. As a record or
playback operation proceeds through the device, at
the end of each row, a decision must be made asto
where to go next. If the IAB bitis set ("1") when the end
of the row is reached, then the address sequencerin-
crements by 1 count and record or playback pro-
ceeds to the next row in sequence. If the IAB bit is
cleared ("0") when the end of the row is reached,
then the address sequencer pulls the address frormn
the SPI command register and record or playback
proceeds at the row defined by this address. This
transition from the end of one row to the beginning of
some other row not in sequence is seamless. No
samples are lost as record or playback proceeds
across the boundary without problems.

INTERRUPT SERVICE

The interrupt service structure of the 1SD4003 may be
read with only 8 SPI clock cycles. The following exam-
ple demonstrates how this is possible:

Voice Solutions In SHicon™
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EXAMPLE #5, READ INTERRUPT
STATUS AND CLEAR THE DEVICE
INTERRUPT CONDITION

The 1SD4003 device has only two intemupting condi-
tions: (1) End Of Message (EOM) which signifies that a
set EOM bit has been found during a Playback cycle
and (2) Overflow (OVF) which indicates that the end
of device memory has been encountered during ei-
ther a Record or a Playback cycle. Note that an
Overflow interrupt can only occur at the end of the
last row in the device's memory.

Both of these conditions result from the end of device
operation, i.e. playback or record has ceased. Both
conditions cause the INT® pin of the device to be
pulled LOW. This pin will remain LOW unti the next SPI
cycle in the 1504003 device.

As the intermupt condition is read and clocked out of
the MISO pin, data is being simultaneously being
clocked into the MOSI pin. This input data will be in-
terpreted as a control input and the device wilfreact
accordingly. It is necessary, therefore, to make sure
this input data leaves the 15D4003 in a desired state.
Since the interrupt always results from the end off an
operation, shifting in a power-up command, as illus-
trated in example #1 above, is usually a safe re-
sponse. In this exampie below, we are assuming we
are shifting in HEX address 20, <0010 0000> while
the intemmupt data is being shifted out.

3. INT is an active LOW open drain output. 1f this oulput
is to be used, a pull-up resistor must be installed to pull
the pin up to the proper HIGH level.

The following description shows how interrupt status
may be read from the 1SD4003:

1. The intermupt status read cycle begins with the
5§ pin of the device being changed to a
LOW. At that time, the state of the OVF bit will
be presented to the MISO output. This level is
static. That is, it will remain low as long as the
5$ pin stays LOW and the SCLK pin is not
clocked.

2. The first clock cycle of the input to the SCLK
pin will now cause the state of the EOM bit to
be presented to the MISO output.

3. Seven more clocks must be presented to the
SCLK pin to insure the intemupt condition is
propery cleared.

4. The interupt status read is terminated by
changing the $5 pin back to a HIGH. When
the SS pin goes HIGH, the INT pin output will be
allowed to go back HIGH, pulied up by the ex-
temal pull-up resistor.

The above examples demonstrate the ease of use of
the ISD4003 family device. A Record or Playback cy-
cle may be stated and controlled with a minimum
number of SPl clock cycles. This translates into a
voice record and playback system that requires very
litle overhead from the controller in the systemn.
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