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Objective
This project demonstrates the operation of an 8-bit pseudo random sequence (PRS) generator using PSoC® 1.

Overview

An 8-bit PRS generator generates a random number sequence for the given modular polynomial and seed value
at an interval of 10 ms and transmits the series using a TX8 serial transmitter. The generation of the PRS
sequence is initiated by a switch press.

User Module List and Placement
The following table lists the hardware resources occupied by each user module.

User Module Placement
Counter16 DBBO1 (LSB), CB02(MSB)
PRS8 DBBO00

TX8 DCBO03

User Module Parameter Settings
The following table lists the parameter settings of the user modules.

Counter16

Parameter Value Comments
Clock VC2 Input clock is 100 kHz. (VC2 = VC1 /15 where VC1 = Sys.Clk / 16)
Enable High Enables the counter
CompareOut Row_0_Output_0 The output is used as clock for PRS generator
TerminalCountOut | None Not applicable
Period 999 Divides the input clock by 1000 to generate the output frequency of 100 Hz
CompareValue 500 Sets the duty cycle of the Counter Output. Duty cycle is set to 50%
CompareType Less Than or Equal | Not applicable
InterruptType Terminal Count Counter generates an interrupt on terminal count. PRS8 is read in the interrupt
ClockSync Sync To SysClk Synchronizes the input clock with source clock (Sys.CIk)
InvertEnable Normal Enables the Counter to Active High
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PRS8
Parameter Parameter Parameter
Clock Row_0_Output_0 The clock to the PRS8 is derived from the Counter
OutputBitStream None Not applicable
CompareOut None Not applicable
CompareType Less than Or Equal Not applicable
ClockSync Sync To SysClIk Synchronizes the input clock with source clock (Sys.Clk)
TX8
Parameter Value Comments
Clock VC3 Set to 153.846 KHz which is eight times 19.230 kbps (required Baud rate)
Port pin P0.1 is assigned as the output for serial Transmitter. The output from the
Output Row_0_Output_1 | TX8 block is routed to this pin through the Row_0_Output_1 net and
Global_Out_Even_1
TX Interrupt Mode | TxRegEmpty Not applicable
ClockSync Sync to SysClock | Synchronized with the SysClock (Source Clock)
Data Clock Out None Not applicable

Note: The clock to the TX8 user module should be eight times the desired baud rate.

Global Resources

Important Global Resources

Parameter Value Comments
CPU Clock SysClk/2 Sets the CPU frequency to 12 MHz
VC1l 16 Divides the Sys.Clk by 16
VC2 15 Divides VC1 by 15
VC3 Source SysClIk/1 System clock (24 MHz) is the source for VC3 divider
VC3 Divider 156 E;\Sgerztiy(si.g%%y;bs&;o get 153.846 KHz clock which is eight times the desired

Note: Leave all other global resources at their default.

Pin Configuration

PinOut
Pin Select Drive Interrupt
Port0_0 | StdCPU Pull-down | Rising edge
Port 0_1 | GlobalOutEven_1 | Strong Disable Int
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Hardware Connections

Figure 1. Project Schematic
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U2 is MAX232, an RS232 transceiver, which is used to translate the TTL level TX signal from PSoC to £10 V
RS232 level. PSoC is connected to the PC through a JP1, a DB9 connector.

The code example can be tested using the CY3210-PSoCEvall board. This board has an RS232 transceiver and
a serial port connector. To test the code example using the CY3210 board, make the following connections:

®  Connect P00 of J6 to SW of J5 (which is connected to switch S1)
®  Connect PO1 of J6 to TX of J13.

Operation

Load all the hardware settings from the device configuration into the device and execute main.c. The following
operations are performed in main.c:

®  Seed and polynomial for the PRS are set and the PRS is started. The input clock for the PRS generator is
derived from a 16-bit counter. The counter divides the input clock of 100 kHz (VC2) by 1000 to produce a
100 Hz clock to the PRS generator. This code example uses the following polynomial and seed values:
O SeedValue =1
Q Modular Polynomial = (8, 6, 5, 4)
O Code word Length = 255

®  The polynomial and seed values are entered in hex form inside main.c. For example, if the modular

polynomial and seed values are 8, 6, 5, 4, and 1 respectively, then they are entered in main.c in the following
manner:

O Modular polynomial - 0xb8 (in binary form 10111000)
O Seed value > 0x01

For more details about the modular polynomial and seed value representations, refer to PRS8 User
Module datasheet.

®  TX8is started with no parity. The welcome string is sent over the serial port to the HyperTerminal after
clearing the HyperTerminal by sending a new page character.
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GPIO interrupt is enabled on port pin PO [0].This generates an interrupt when the switch is pressed.

The rest of the operations are performed inside the GPIO and Counter ISR. The ISRs for GPIO and Counter
are written in C and are declared as ISRs using the #pragama interrupt handler directive. An 1jmp
instruction to the C GPIO_ISR is placed inside the PSoCGPIOINT.asm file within the user code markers. An
1jmp instruction to the CounterISR is placed inside the interrupt handler function inside CounterINT.asm.

GPIO ISR: The following operations are performed inside the GPIO interrupt when the switch is pressed.
1. Bring the cursor to the beginning of line in HyperTerminal.

2. Send the seed value over serial port as the first number in the random number sequence.

3. Start Counter.

4. Mask GPIO interrupts.

5. Reading the random numbers now takes place inside the Counter’s ISR.

Counter ISR: The counter generates an interrupt every 10 ms. The following operations are performed inside
this interrupt:

1. Stop both PRS and Counter and get the random number from PRS module, by using the bReadPRS
function. Store the value in the random sequence array in RAM.

2. Check if the read number is equal to the seed value. If the number is equal to the seed it means that the
PRS has generated one full sequence of random numbers. If the number is equal to the seed, perform
the following operations:

Send the values of seed, polynomial, and length of sequence over serial port.
Print Welcome.

Reset the pointer to the random number array.

Start PRS.

Clear all posted GPIO interrupts.

Unmask GPIO interrupt.

3. If the random number is not equal to seed value:

Send the obtained random number to HyperTerminal over serial port.

Start PRS and Counter.

After setting up the HyperTerminal as explained in “Testing the Project” on page 6, click Call in the HyperTerminal
and reset the PSoC. The HyperTerminal window displays the following message.

Figure 2. Welcome Screen on HyperTerminal

“& Example PRSB - HyperTerminal

File Edit View Call Transfer Help

D& &3 D5

Welcome To PSoC PRS Example project
Press the Switch connected to PAIA] pin to get PRS sequence

Connected 0:04:49 Auto detect 19200 &-H-1

After the switch connected to the PO[0] pin is turned on, the PRS generator generates random numbers for every
10 ms and these are displayed in the HyperTerminal (a maximum of 13 random numbers in a row). The
generated random numbers are stored in a character array and the length of PR sequence for the given
polynomial is calculated by PSoC and is transmitted over the serial port to HyperTerminal.
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The following figure shows the entire PR sequence and its length observed in HyperTerminal.

Figure 3. PR Sequence for Polynomial (8 6 5 4) and Seed Equal to 1

‘& Example_PRSB - HyperTerminal E@@
File Edit View Cal Transfer Help
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Helcome To PSoC PRS Example project ~
Press the Switch connected to PBLO] pin to get PRS sequence

PRS SEQUENCE:

<1> 42> &> <8> 16> <32> <6h> <128> <113> <226> <181> 27> <5&>

<108> <216> <193 <243 151> <95> <190> <13> <26> <52> <104> <208> <209>
211> <215> <223> <207 <239 <175 &> <94> <188> <9 <18> <36> I
<léd> <81> <162> <53> <106> <212> <211 <195 <24 <159 <79> <158> <Ih
<154> <69> <138> <101> <202> <229> <187> <> <1&> <28> <56> <112> <224>

1T <19> <38> <76> <152> <6o> <130> <117> <234> <16D> <59> <118> <236>
<169> <35> <78> <140> <105> <218> <213> <219> <199 <205> <143 <111> <222>
<209> <235> 167> <63 126> <252> <137> <99> <198> <253> <13% <103> <206>
23D <11 <3% <08 <156> <73 146> <85> <178> <3P <Th> <148> <89
118> 21> <42> <84> <168> <33 66> <132> <121> 242> <149> <91> <182>
<29> <58> 116> <232> <161> <5l1> 182> <2084> <233> <163> <5hH> <118> <228>
<201> <227> <183> <31> 62> <124> <248> <129> <115> <230> <189> <11> 22>
<Bb> <B8> <176> <17> <34> <68> <136> <97> <194> <245> <155> <11> <142>
<109> <218> <197> <251> <135> <127> <254> <141> <187> <214> <221> <203> <231>
<191> <15> <308> <60> <120> <240> <145> <83> <166> <61> <122> <244> <153
<6 134> <125> 200> <133> 123> <246> <157> <75> 100> <93> 186> <>
<1@> <20> <4B> <8@> <160> <A9> <98> <196> <249> <131> <119> <238> <113
<A3> 86> 172> 41> <82> <164> <57> 114> <228> <185> <3 <6> <12>

24> <48> <96> <192> <241> <147> <8F> <174> <45> <90> <180> <25> <5H0>

<108> <200> <225> <179> <23> 46> <92> <184>

Length of the PRS for given Polynomial is <205>
Given Polynomial is [ 8 6 5 4 )

Given Seed Value is <1>

Connected §:49:02 Auto detect 19200 8-h-1

The same sequence is repeated when the switch is pressed again.
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If the modular polynomial is changed to 8,7,4,3 (OxXCC); the following PR sequence with length 217 is generated.
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Figure 4. PR Sequence for Polynomial (8 7 4 3) and Seed Equal to 1

“& Example_PRSB - HyperTerminal
File Edit “iew Call Transfer Help

D& &5 0B

Welcome To PSoC PRS Example project o
Press the Switch connected to PO[@] pin to get PRS sequence

PRS SEQUENCE :
1> <22 <> B> 16> <3I2> <Bh> 128> <153 171> <20 <P &>
28> <06> 112> <224> <B9> <178> <253> <99 198> 21> <42> <84> <168>

201> <11> 22> <hh> <88> 176> <249> <10 214> <53> <1065 <212> 4%
98> <196> <1/ <34> <68> 136> <137 <139 143> <135 <151> <183> <24
<119> <238> <69 138> 141> <131> <159 <16/ <215 <5H> <110> <220> <3
<66> <132> <145> 187> <239 11> 142> <133 <14 <191 <231> <8F <11&>
<197> <19> <38> <76> <192> <169> <203> <15> <30> <60> <120> <240> <121>
242> <120> <250> <109> <218> <AD> 90> <180> <241> <123> <246> <111> <234>
T <154> 173> <1955 <31> <62> <124> <248> <10%5> <210> <61> <122> <244>
113> <226> <93> 186> <237 <67 <134> <149> <179> <255> <103> <206> <5
<18> <20> <4B> <80> <1608> <217> <43 <86> 172> <193> 27> <54> <1088>
216> <h1> <82> <164> <2089> <5H9> <118> <236> <65> <130> <157> <163> <223
<395 <78> <156> <161> <219> 47> <94> <188> <225> <91> <182> 245> <115
230> <85> 170> 205> <3> <6> <12> <24> <48> (96> <192> 25> <ol>

<100> <208> <9 <18> 36> <T2> <Ahh> <185> <235> <F9> <158> <165> <211>
<63> 126> <252> 9> 194> <29> <58> <116> <232> <73> <146> <189> <227
<95> <198> <229> <83> <166> <213> <51> <182> <204>

Length of the PRS for given Polynomial is <217>
Given Polynomial is (8 7 4 3 )

Given Seed Value is <1>

Connected 8:43:20 Auto detect 19200 8-N-1
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Testing the Project

To test the project, HyperTerminal (or any other terminal program) may be used. The following explains how
HyperTerminal can be configured in Windows.

1. Connect the CY3210 board to the PC serial port using a serial port cable.
2. Start HyperTerminal using Start = All Programs - Accessories > Communication = HyperTerminal
3. Enter a name for the connection, such as Example_PRS8 and select OK.

Figure 5. Give a Name to the Connection

Connection Description

Enter a name and choose an icon for the connection:

Mame:
| Example_PRSH |

|con:

[ 0K H Cancel ]

4. In Connect To option, select the desired serial port (for example, COM2) from the Connect using list and
click OK.

Figure 6. Select the Serial Port

Connect To

W Eample_PRSS

Enter details for the phone number that you want to dial:

Country/region:

Area code:; I:I

Phone number: | |

Cornest ueing. | ETF ~ |

I Ok H Cancel l

5. In COM2 Properties, configure the following parameters:

O Bits per second = 19200
Data bits = 8

Parity = None

Stop Bits =1

Flow Control = None
Click OK

000000
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Figure 7. COM2 Properties Window

Port Settings
Bitz per second: | R

Data bits: |8 i

Parity: | Wone £

Stop bitz: |1 ~

Flow cantral: | Mane b

Restore Defaults
[ 0k ] [ Cancel ]

6. At this point, the HyperTerminal connects to COM2 and is ready to be used with the PRS8 code example.

Turn on the switch connected to PO[0] and get the random numbers printed on HyperTerminal for every 10 ms.
The length of the PR sequence for the given modular polynomial is calculated by PSoC and is displayed in
HyperTerminal. After printing the entire sequence, if the switch is again turned on, the same sequence is repeated
on HyperTerminal.

Upgrade Information

The 1jmp instructions to the C ISRs for GPIO and Counter are placed inside the user code markers that are
inside the PSoCGPIOINT.asm and CounterINT.asm files. These changes are preserved when the project is
generated and built. If the source files for the PSoCGPIOINT.asm and CounterINT.asm files change in the future
releases of PSoC Designer'", these instructions may be overwritten. After PSoC Designer upgrade, if the project
is not working, verify the following:

®  Open PSoCGPIOINT.asm file and check if there is an 1jmp GPIO ISR instruction presentin the user code
area in the PSoC_GPIO ISR function. If not, add this line of code within the user code markers.

®  Open the CounterINT.asm file and check if there is an 1jmp CounterISR instruction present inside the
user code marker of the Counter ISR function. If not, add this line within the user code markers.
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