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SENSOR CORPORATION

Application Note: Communicating with the RM3000
Eval Board using the Bus Pirate

Introduction

The Bus Pirate is an open-source, universal bus interface that enables communication
between a computer’s USB port and the SPI interface of PNI’s RM3000 Evaluation
Board. Bus Pirate design files can be found at http://code.google.com/p/the-bus-pirate/,
and fully assembled and tested boards are available from several companies, including
Sparkfun, Adafruit, and Dangerous Prototypes. PNI’s testing was with a Bus Pirate
board and cable procured from Sparkfun. RealTerm software was used as the terminal
interface, and this can be downloaded at http://sourceforge.net/projects/realterm/.

Getting Started

1. Make connections from the RM3000 Evaluation Board to the ribbon cable, per the
following table.

RM3000 Ribbon RM3000 Ribbon

Function Evaluation Cable
Board Pin # Color

Function Evaluation Cable
Board Pin # Color

SCLK 1 Yellow CLEAR 6 Green

MSIO 2 Brown GND 7 Black

MOSI 3 Orange 3.3VDC 12 White
SSNOT 4 Red

NOTE: The DRDY line is not used since running RealTerm essentially is a manual operation
which is too slow to take advantage of the DRDY line, and because the Bus Pirate’s input line can
cause noise spikes on the SPI bus. Rather, fixed time delays are implemented. For integrated
systems, the preferred implementation is to use the DRDY line as it allows for hardware
handshaking.

2. Ensure the Bus Pirate is plugged into the USB port before launching Real Term.

3. Launch RealTerm.
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4. Configure RealTerm as follows:

Display Tab — If desired, increase the number of rows for a bigger window.
Everything else should remain as the default setting.

Port Tab — Set the Baud rate to 115.2.k. Select the appropriate Port. Click on the
Change button.

Echo Port Tab — Set the Baud rate to 115.2.k. Select the appropriate Port. Click
on the Change button.

Send Tab — In the EOL box, check both “+CR” boxes. Communication with the
Bus Pirate will be through the Send tab.

a.

5. Configure the Bus Pirate as follows:
a. On the Send tab Click in RealTerm, click in the window area.

b. Type: m <CR> to bring up the menu. The menu consists of 6 selections to be
made; each presented one at a time.
e First selection: 5 <CR> - for SPI
e Second selection: customer choice - choose appropriate SPI clock speed
e Third selection: 1 <CR> or simply <CR> - for Idle low
e Fourth selection: 2 <CR> or simply <CR> - for Active to Idle
e Fifth selection: 1 <CR> or simply <CR> - for Middle
e Sixth selection: 2 <CR> or simply <CR>
e Seventh selection: 2 <CR> - for Normal
The screen shot below shows what the screen should look like after completing
these selections. Note that for several of the selections no number was typed in,
as the appropriate value was also the default value.
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"™ RealTerm: Serial Capture Program 2.0.0.57
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6. Power on the RM3000 Evaluation Board by typing “W” <CR>. You can use the
SPI> prompt or the boxes on the Send tab and Send ASCII button.

Communication

When communicating with the RM3000 Evaluation Board via the Bus Pirate, please keep
the following in mind:

e Communication either can be a single character at a time or a string of characters
in RealTerm’s interactive window.
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e The Bus Pirate has two modes for controlling the slave select. The “[”” character
brings the slave select line LOW (slave select enabled) and ignores the return
byte. The “{” character brings the slave select line LOW (slave select enabled)
and reads the return byte. By reading back the return byte the user can verify that
the sent command was received properly, and for this reason the examples will
use the “{” character.

e The Bus Pirate runs slow enough that no commanded delays are required for SPI
purposes. However, delays are required to take sensor measurements.

PNI recommends referring to the Bus Pirate documentation for a full list of
commands.

Setting the Cycle Count Register
To read the Cycle Count Register the following string is sent:

{ 0xC3 r:06 ]

and the following will be displayed in the RealTerm Window:

#CS DISABLEDILr
SPI>

Display| Port | Capture| Pins ~ Send | EchoPort] 120 | 120:2 | 12CMisc | Mise | An| Clear] Freeze| _|
EOL : Status—
I{DHES rB] j Send ﬂumbersl ¥ +CR [ Before _ | Disconnes
[ +LF [ After _|R=D[2]
=] sendNumbers| SendasCl ”Z o 18D (3)
—— +
. I -I _|CT5(8)
ﬂ _EIEI Repeats I‘I j [~ Literal [~ Stip Spaces ™ +erc SMELS 8 DD )
Dump File to Port | DSF (8]
Ic:\temp'\caplure.l:-:l j J Send File | X Stggl Dela_l,.lle 3, ID 3, _|Ring (9)
___________ _|BREAK
| Repeats lﬂ Iﬂ | Emar
|Chars sent aren't displayed when half-duplex is set |Char Count:i216 |CPS:D |Pnrt: 30 115200 &ML Maone 4
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This shows the cycle count register is still set at the default value of “0x02 0x00”, or

512 decimal.

To change the cycle count to 1004 for example the string would be:

{ 0x83 0 0x64 0 Ox64 0 Ox64 ]

This would result in the following display:

- RealTerm: Serial Capture Program 2.0.0.57

{ Bx83 B Ox64 @ Bx64 @ Bx64 10
#CS ENABLED:LF
WRITE: Bx83 READ:
WRITE: @x80 READ:
WRITE: @Ax64 READ:
WRITE: @xB8 READ:
WRITE: Bx64 READ:
WRITE: @x88 READ:
WRITE: Bx64 READ:
#CS DISABLED:Lr
SPI>

Display | Port | Capture| Fins ~ Send | EchoPort] 120 | 1202 | 120Misc | Mise | An| Clear| Freeze| _|
Status
EQOL L — )
I{ 0+83 0 0xE4 0 0x64 0 0x64 ] j Send Murbers _| Disconnec
= | [~ Before “IRxD 2]
=] SendNumbers| sendasCl |E o B sy CITHD (3)
e +
~ I vl _|CTS(8)
ﬂ _I:IEI Repeats I‘I j [~ Literal [ Stip Spaces [ +cic SHELIS 8 |DED (1)
Diump File to Part _|DSR Bl
Ic:\temp\capture.txt j J Send File | x St.;gl Dela_l,JSIU 3, ID 3, _ | Ring (9
........... __|BREAK
| Repeats W Iﬁ _|Emar
|Chars sent aren't displayed when half-duplex is set |Char Count:474 |CPS:D |Port: 30 115200 8N1 Mane

Using the Delay Command

To make sensor measurements, it is necessary to implement a delay between
initiating a measurement and reading back the results, as it takes some finite time to
actually take the measurements. The “&” character is the Bus Pirate delay command
and is for 1 psec. Placing a colon and a number after the “&” character results in
multiplying the delay by the value of the number. The number can be up to 255, such
that a maximum delay of 255 psec is obtained with the “&:255” delay command. To
get delays longer than 255 psec, multiple delay commands must be sent. However,
when sending multiple delay commands the total delay is greater than the sum of the

individual delays. For instance, sending:

PNI Sensor Corporation
Communicating with the RM3000 Eval Board using the Bus Pirate — January 2012

SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

Doc #1015875 r03
Page 5 of 7



SUNSTAR http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

{ 0x01 &:200 &:200 r:3 ]

seems to imply a delay of 400 psec between the send command (0x01) and the read
command (r:3), but the actual delay is more like 1 msec.

*® RealTerm: Serial Capture Program 2.0.0.57
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Single Axis Measurement (SAM) operation:
To initiate a single-axis measurement, send the following commands
{ 0x01 &:200 &:200 r:3 ] Take X-axis reading

{ 0x02 &:200 &:200 r:3 ] Take Y-axis reading
{ 0x03 &:200 &:200 r:3 ] Take Z-axis reading

The actual required delay will depend on the Cycle Count Register setting.

Multi-Axis Measurement (MAM) operation:
To initiate a multi-axis measurement (for all 3 sensors), send the following command

{ 0x82 0x01 ] &:200 &:200 &:200 &:200 { 0OxC9 r:9 ]

The actual required delay will depend on the Cycle Count Register setting. A screen
shot for sending this command the subsequent activity is shown below.
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-=_ RealTerm: Serial Capture Program 2.0.0.57

{ Bx82 BxP1 1 &:200 &:200 &:200 &:200 { BOxC? r:9? 10
~CS ENABLED:LF

WRITE: Bx82 READ: Bx9A (il

WRITE: BxﬁiDRERD: BxFA  [RLr

~CS ENABLEDiLF

WRITE: BxC? READ: Bx9A (il

READ: BxB@ BxB1 BxAE BxFF BxFF Bx17 0x80 OxB4 @x8F [ilr
~CS DISABLEDILr

SPI>
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L T — .
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