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DISCLAIMER

THE SIRPIC FAMILY OF SOFTWARE,HARDWARE AND FIRMWARE IS PROVIDED AS IS,
WITH NO WARRANTY OF MERCHANTABILITY AND/OR FITNESS FOR ANY
PARTICULAR TASK. THE USER ASSUMES ALL RESPONSIBILITY FOR ITS USE. ALL
SOFTWARE IS INSTALLED AT USERS OWN RISK. THE AUTHOR, OR ANY OTHER
SIRPIC CONTRIBUTORS ARE NOT RESPONSIBLE FOR ANY DAMAGE AND/OR LOSS
OF DATA OR PROFITS CAUSED BY THIS SOFTWARE OR HARDWARE. NO
REPRESENTATION OR WARRANTY IS GIVEN AND NO LIABILITY IS ASSUMED WITH
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1 Introduction

BitStream is an embedded PIC application for constructing a low cost, low bandwidth, 1-bit
digital storage scope. The PIC microchip performs the data acquisition (data stored locally)
and then transmits the captured waveform serially (via Infra-red or wired RS232) for display.

BitStream offers the following features:

O Sampling rates of 1/10/100/500 kHz.

O Real-time compression of data, providing a sample buffer of between 160 and 40,000
bit samples (varies according to signal entropy).

O Trigger edge selection (positive or negative).

O Supports wired and wireless infra red connection to Palm PDA running SirPic.

O Supports wired serial connections to other PDASs, laptop or PCs running SirPic or
third party terminal emulation or data logging software.

O Captured waveform is output in text graphic format with timestamps for quick and
easy analysis.

O Uses the popular Microchip PIC16F628 micro controller with a 4 MHz crystal.

A sample Palm PDA screenshot is shown below for a captured sample signal (4ms pulse at
10Hz, increasing to 13Hz after 0.30secs).
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1.1 Purpose Of Document

This document describes how BitStream can be constructed, configured and used to capture
and display bit stream waveforms.

1.2 Related Documents

Users who wish to use SirPic for Palm as their output display device should also read the
following documents (available from http:\\www.sirpic.com):

O SirPic User Guide
O SirPic Interface Guide
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2 Schematic
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The BitStream circuit comprises of the PIC16F628, which is clocked by an external 4AMHz
clock resonator. The PIC16F628 device can be programmed using the BitStream hex file.
Alternatively a pre-programmed 16F628 device can be ordered (both available from the SirPic
website).

The user has several options for the final transmitter stage. This choice will depend upon
whether the user wishes to use a wired or wireless (infra-red) transmitter, or both. BitStream
supports the IrTx, SIrTx, SerialPIC and InfraPIC interfaces, as described in the SirPic
Interface guide.
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3 Construction

The BitStream sample rate and trigger edge inputs are activated via SPDT switches. The Go
input is activated via a push-to-make switch. For convenience of construction, the above
schematic has been laid out onto a stripboard (14 tracks x 14 holes), with 10 breaks in the
tracks. Depending upon which transmitter is being used, both IrTx and Serial T9600 outputs
are provided for driving the selected transmitter interface.
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The constructed unit below, shows the configuration switches boxed with an enclosed RS232
SerialPIC interface, as the final transmitter stage.
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The picture above shows the BitStream (left) and SerialPIC (right) circuit boards contained
within the enclosure.

In addition, a 4 pin connector is provided, to enable connection of the optional wireless infra-
red transmitter modules. The optional IrTx transmittter is shown connected below.
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4 BitStream Functionality

4.1 Functional Flowchart

Wait for
“GO” button

to be
pressed

i

Read
configuration
switch settings

Display
start banner

l

Wait for
initial
triggering
edge

l

Perform
data

acquisition

Buffer
Full

Timeout

Display
captured
waveform and
end banner

www.sirpic.com



4.2 Display Output

The following display screenshots is taken from SirPic on a Palm PDA. Display output from
Terminal Emulator software should be identical.
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4.2.1 Start Banner

On pressing the ‘Go’ button, the start banner is displayed. The start banner is formatted as
the first two lines of display, containing the following fields of information:

BitStream firmware version

Copyright information

Current sampling frequency rate

Current sampling tick period (1/sampling frequency)
Current triggering edge

oo oo

4.2.2 Captured Waveform

After data acquisition, the captured waveform is displayed. The captured waveform is
displayed a series of high and low ticks. A ‘High’ sample tick is displayed as the single quote
character (). A ‘Low’ sample tick is displayed as the decimal point character (.). The high and
low ticks correspond to TTL voltage level ranges.

A maximum of 50 sample ticks is displayed per data capture output line. A timestamp is also
displayed at the start of each line.

Note that each sample ‘tick’ represents the status of the signal at that point in time. For
example the following pulse signal with a duration of 23us sampled at 100kHz (10us per tick),
could be displayed as 2 or 3 high ticks, depending on where the sampling points occurred.
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4.2.3 End Banner

The final display line contains a short message displaying the termination status (in square
brackets), followed by the SirPic website address.

EE L -
BT I

BEEMs Y e

Bé0ms
Be5ms
70z
87Ems ..
80ms
285ms
B0z
B9Ems ...
A00mns "

[End] swww sirpic.cormz E

4.3 Sampling Rate Selection

BitStream offers the following Sampling Rate modes (selected via SO and S1 inputs):

Sample Mode Sampling Rate
SO S1 (Frequency)
0 0 1kHz
0 1 10kHz
1 0 100kHz
1 1 500kHz

Sampling Rate | Sample Interval Data Sample Buffer Size Total Sample Duration
(Frequency) (Period) Compression Min Max Min Max
1kHz 1ms YES 160 40,000 160 msec 40secs
10kHz 0.1ms YES 160 40,000 16 msec 4secs
100kHz 10us YES 160 40,000 1.6 msec 0.4secs
500kHz 2us NO 641 641 1.282 msec | 1.282msec

BitStream uses data compression for sampling rates of 100kHz and below. The compressed
buffer data size varies according to signal entropy (change of signal), hence the buffer size is
variable. At 500 kHz, no data compression is used, and the sample buffer size is fixed.
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4.4 Trigger Selection

BitStream offers both positive (low to high) and negative (high to low) edge triggering. If the
signal being captured is normally high during data inactivity, negative edge triggering should
be selected. Similarly, if the data is normally low during data inactivity, positive edge triggering
should be selected.

The following PDA screenshots display capture for a positive and negative edge triggered
signals.
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4.5 Compression Overflow

For compressed sampling modes, if the data remains static for more than 255 samples, an
overflow condition occurs. The data capture is then automatically truncated to preserve buffer
memory, until the signal changes again. This is particularly useful for ignoring inactive periods
between bursts of data activity. If this feature is not required, a slower sampling rate should
be selected.

When a compression overflow condition is encountered, this is displayed as an underscore
character (for low) or overscore character (for high), followed by the double greater than
symbol (indicating overflow).

O Low Compression Overflow:  _»
o High Compression Overflow:  »

As timing counts are lost during a Compression Overflow, the following data activity will
always begins on a new line beginning with a zero timestamp.

The following PDA screenshot displays both low and high compression overflows for a 1Hz
signal.
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4.6 Inactive Timeout

For compressed sampling modes, during data capture it is possible to hit a compression
overflow condition, and the signal could remain static thereafter. This could typically happen
after capturing a one-shot signal. To prevent the data acquisition engine from sitting in an
endless loop waiting for more data activity, an inactivity timeout of 5 seconds is provided.
After this timeout the data capture is stopped, and the captured waveform displayed, with the
suffix message “[Timeout]". Inactive timeouts do not apply whilst waiting for the initial
triggering edge.

The following PDA screenshot displays a captured signal, which has terminated with an
inactive timeout.
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5 Operational Use

To use BitStream:

1
2
3
4,
5.
6
7
8
9
1

0.

Connect BitStream power connections to GND and +5V.

Connect the BitStream monitor signal wire to the digital signal source (TTL 0V/5V)
Configure the display terminal for receiving data from BitStream

Configure the BitStream Sample rate and trigger edge

Press the ‘Go’ button

The BitStream banner is displayed confirming configured settings

Data acquisition begins, waiting for the initial trigger edge

Data acquisition ends

The captured waveform is transmitted for display output.

Go to step 4/5 (for next capture)

5.1 Configuring Display Terminal

BitStream can be used with the following software applications:

a

5.1.1

SirPic for Palm v1.20 onwards (supports both Wireless infra-red and wired RS232
interfaces)

Third Party terminal emulation software or data logging application (usually only
supporting wired RS232 connection) eg HyperTerm, CRT etc

Configuring SirPic (Palm PDA)

The following “Options” settings are recommended:

Log rode; w Text

O Tirne starmp data
& Cvelic buffer

O LogRx line errors
[ Stay awake when logging

Log rode; w Text

O Tirne starmp data
& Cvelic buffer

[ LogRx line errors
Text Mode Options

Mew line an; w R [+LF]

The “time stamp data” option should be unticked (to avoid confusion) and the text “Mode...”
option for “New line” must also be set to “CR[+LF]". The remaining settings are optional.

For wired serial RS232 and wireless infra red data logging, the following corresponding
communication settings should be used:

Port: w Sarial Part: w Infra-rad {5IR}
Baud rate: - 9600 Baud rate; - 2600
Catabits: - & Crata bits: = &

Stop bits: w1 Stop bits: w1

Farity: w Mone Parity:  Mone
Hand:hake: = Hardware Handshake: = Mone

Bucket size: w 512 Bucket size: = 512
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5.1.2 Configuring Terminal Emulator (PC)

The following screen shots have been taken for the HyperTerminal application, which is often
distributed with the Microsoft Windows Operating Systems. HyperTerminal can usually be
found under Start->Programs->Accessories->Communication->HyperTerm. Similar settings
will apply for other terminal emulation packages.

serial Properties 2=

Connect To | Settings I

Change [can... |

Countryregion: II_Inited Kirngdarn [44] j

Enter the area code without the long-distance prefis.

Area code: IEIEEIE

Phone number: I

Connect using: I COk1 j

¥ | Usze country/region code and area cade
™| Bedial on busy

k. Cancel

Select the serial COM port to which BitStream is connected, via the RS232 SerialPIC
interface.
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serial Properties . 2x|

Connect To  Settings

— Function, arrow, and ol keys act az

rminal keyps  Wwindows keps

— Backspace key sends
o Chl+H © Del  Chl+H, Space, Chl+H

E mlation;
AMSI j Terminal Setup... |

Telnet terminal ID: 4N

Backscroll buffer lines: IEEIEI :I

[~ Play sound when connecting or disconnecting

Input Translatian... | ASCI Setup... |

| k. I Cancel |

The ANSI terminal ensures that the same character set is used as the Palm OS
(ISO-8859 standard international 8 bit character set, as used by Palm PDA). On some

terminal emulation packages, using the Courier New font for a VT100 terminal, has the same
effect.

ASCII Setup 2 x|
— ASCI Sending

[T Sendline ends with line feeds
[~ Echo typed characters locally

Line delay: IEI millizeconds.
Character delaw: IEI millizeconds.

— A5CI Receiving

[T &ppend line feeds ta incoming line ends
[” Force incoming data to 7-bit ASC
[T wiap lines that exceed terminal width

Cancel |
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“g serial - HyperTerminal - 10| =]
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The above screenshot shows the display output for a sample signal.
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