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Overview

This document describes a simple lightweight interface language, called JawaLite, used to communicate to the various lights, displays, servo expansion units, and  other devices of a droid.  This interface language is generic enough to be used with any current or future displays and other devices since the format is such that the commands’ arguments are interpreted by the device being addressed and are not defined by the language. 

This language is an extension of the one used by Dave Everett for his Front Logic Displays and his concept is used with his kind permission.  

All commands listed are simply sent as standard ASCII characters (See Appendix A for the ASCII characters that are valid in JawaLite.  Note that JawaLite is case sensitive, so please keep the CAPS LOCK on when putting in commands!  Also note that backspace and/or delete keys are NOT supported.  This means that if you use a PC to directly interface to a device, the commands must be entered right the first time!  This strict formatting greatly simplifies the parsing of the commands for the low-cost microcontrollers used for these lights, displays, servo expanders, and other devices.

Document Revision History

Revision X00: 07/20/2007 (Scott Gray)


Initial Rough Draft sent for comments (Scott Gray)
Revision X01: 07/25/2007 (Scott Gray)


Added I, O, and V commands to support expanded functionality including more servo controllers and serial R/C receiver inputs (Scott Gray)
· Cleaned up some syntax and clarified some language (Scott Gray)

· Defined more devices in Appendix B.  Added Servo Expander, Serial R/C Receiver.

References

www.GrayChalet.com/BudgetR2Controller.doc - Overview material for a controller that JawaLite commands can be sent.

www.superdroidrobots.com/product_info/RC.htm - Information about R/C basics.

www.easyrc.com/radiosystems/index.html  - For more definitions, including a discussion on types of servos and batteries.

www.ftdichip.com/Products/EvaluationKits/TTL-232R-3V3.htm - USB to 3.3V TTL compatible RS232 cable.  Useful for connecting devices that use JawaLite to a PC for testing, debug, etc.


Acronyms

There are some acronyms used throughout this reference manual.  Most are listed here for reference.  
	ASCII
	American Standard Code for Information Interchange – 7 bit binary character encoding standard – for this language the eighth bit is always sent as a binary 0

	CLI 
	Command Line Interface – scripting input

	CR
	Carriage Return – ASCII character symbol for 0D Hex, 13 Decimal

	FLD
	Front Logic Display – The two displays on lower front of dome

	HP
	Holo-Projector – The three moving lamps on dome

	JEDI
	Joystick Enhanced Device Input

	LD
	Logic Display – displays on dome front and back

	PSI
	Process State Indicator – The blinking circles

	R/C
	Remote Control

	RLD
	Rear Logic Display – display on back of dome

	UART
	Universal Asynchronous Receiver/Transmitter – chip that performs RS232C protocol


Glossary

There are some terms that may be unfamiliar used in this reference manual.  Some might be listed here for reference, in the future, perhaps.

JawaLite Interface
JawaLite commands are sent over standard RS232C Asynchronous protocol, generally at TTL levels (+3.3VDC or +5VDC) for microcontroller to microcontroller communication as used in droids.  The serial data is initially sent and received at 2400 baud, 1 start bit, 8 bits per word, No parity, 1 stop bit (commonly written as 2400,8,N,1) with no hardware or software flow control.  This is probably the most common format for RS232 communication found in low cost embedded systems that use the technique called “bit-banging” to encode the data (no dedicated UART, just software toggling an output).  The baud rate can be changed using a command, but all units connected must be able to switch to the new rate.
The commands and arguments are sent encoded in standard ASCII as clear text, with a command line terminated by a single carriage return (a.k.a. “Enter”) character ($0D hex, 13 decimal).  Extraneous spaces, tabs, etc. are NOT allowed and are considered syntax errors.  This strict formatting greatly simplifies the parsing of the commands for the use of low-cost microcontrollers.
You can use HyperTerminal on your PC (pre-Vista OS) to communicate with the devices, given an adapter that converts to RS232 at TTL levels.  A good cable adapter from the ubiquitous USB connector can be obtained from FTDI.  See references section for this versatile cable for testing, debugging units that support JawaLite. If you are unclear about how to use HyperTerminal and how to connect to your PC, Dave Everett has a tutorial on this subject.  (TBD - Need link to this tutorial). One thing to note is that only a carriage return character is expected at end of line.  Turn off sending line feeds in HyperTerminal.
JawaLite Syntax

Each JawaLite command has the same format and consists of 4 elements.
1. Unit Address  (Single numerical digit value in ASCII)
2. Command  (Single ASCII capital letter)
3. Argument (0 or more numerical digits in ASCII, depending on command)
4. <CR> (“Enter” character (key), which is character $0D hex, or 13 decimal) 

Each element is explained in more detail below.

Unit Address

Each unit that is connected to a single interface has to have a unique address.  Dave Everett’s FLDs are marked with a 1 or a 2 to define their address.  These addresses are also used by the J.E.D.I. R/C Control System FLDs.  Other addresses have also been defined and are shown in the table below.  The addresses are simply one or two ASCII numbers from 0-9:
	0
	All units – all units respond to command

	1
	Top Front Logic Display

	2
	Bottom Front Logic Display

	3
	Rear Logic Display

	4
	Front PSI

	5
	Rear PSI

	6
	Front HP

	7
	Rear HP

	8
	Top HP

	9
	Radar Eye

	10-19
	Expansion Servo Controllers

	20-99
	Reserved for more units


Command and Argument
Commands are single character capital ASCII letters.  The currently defined commands and their valid arguments are:
	Command
	Description
	Valid Argument

	A
	Go to main mode of operation
	(none)

	B
	Change Baud rate
	4800, 9600, or 19200

	C
	Change the message scroll speed
	1 – 9 

	D
	Go to Default mode and speeds
	(none)

	I
	Send R/C channel Information
	01-99, then 4 digit channel value

	M
	Define text Message
	A-Z, 0-9 and <space> 

	O
	On/Off state
	01-99, then 0 (for off) or 1 (for on)

	P
	Define a Parameter
	1 – 9, then parameter value

	S
	Change random display Speed
	1 – 9 

	R
	Random seed value for display message
	000 – 255 

	T
	Change main mode Type
	1 – 99

	V
	Set a Servo Value
	01 – 24, then 500 – 2500

	W
	Wait <value> number of seconds, then revert to default mode 
	1 - 999

	Z
	Go to message scroll mode
	(none)
 


Carriage Return <CR>
Each valid command line ends in a single “Enter” key (Carriage Return, a.k.a. CR) character code of $0D hex, 13 decimal.  This is represented as “<CR>” in the examples. 
JawaLite Examples

These first examples work on Dave Everett’s or the J.E.D.I. R/C Control System FLDs:

So to set the random display speed on unit 2 to 8, you would send:
2S8<CR>

Unit "2" command "S" value "8" <CR>

To set the random seed on unit 1 at 15:
1R015<CR>

Unit "1" Command "R" value "015" <CR> 
As you can see you need to include leading zeros for this value as the display expects 3 digits 000 to 255.

While units have a preset address, they also will respond to an address of 0.  If you want all devices to receive the same instruction you can use address "0" so to set all displays to scroll speed 2:
0C2<CR>
The 0 address must be specified for the baud rate change command, since all devices must change baud rate:

0B9600<CR>

To set the top FLD to show the message "ASTROMECH":
1MASTROMECH<space><space<space><CR>
You will notice there are 3 spaces at the end of the message; this allows the message to completely scroll off the display before returning to the random display.

For the J.E.D.I. R/C Control System devices, other commands are available:
To reset all devices to their defaults, you would send:

0D<CR>

To change the top FLD to main mode type 2 (all lights flashing), send:

1T2<CR>

To turn on front HP to flicker pattern for 5 seconds before turning off 

6T6<CR>
Unit “6” Command “T” pattern type “6” <CR>
6W5<CR>
Unit “6” Command “W” value  “5” <CR>
To center the seventh servo of unit 12:

12V071250<CR>
Unit "12" Command "V" servo "7" value “1250” <CR> 

To send the fifth digital received channel pulse width:

0I051580<CR>
Broadcast channel 5 received pulse width of 1580 microseconds
To send the on (pushed) state of the second button on a received digital channel:

0O021<CR>

Broadcast received button#2 state (on)
To change the RLD slew (fade) rate to 50 milliseconds (parameter 4):
3P450<CR>

Unit "3" Command "P" parameter "4" value “50” <CR> 

Note that JawaLite does not define the parameters for a given device, nor does it constrain the value, this is defined by each device type.  As device types are defined, their parameters and valid commands will be listed in Appendix B.
Appendix A – ASCII Characters

Below is the standard ASCII character set.  Only those characters in bold are accepted by JawaLite compatible devices.  All other characters are ignored.  

Decimal   Octal   Hex    Binary     Value

-------   -----   ---    ------     -----

  000      000    000   00000000      NUL    (Null char.)

  001      001    001   00000001      SOH    (Start of Header)

  002      002    002   00000010      STX    (Start of Text)

  003      003    003   00000011      ETX    (End of Text)

  004      004    004   00000100      EOT    (End of Transmission)

  005      005    005   00000101      ENQ    (Enquiry)

  006      006    006   00000110      ACK    (Acknowledgment)

  007      007    007   00000111      BEL    (Bell)

  008      010    008   00001000       BS    (Backspace)

  009      011    009   00001001       HT    (Horizontal Tab)

  010      012    00A   00001010       LF    (Line Feed)

  011      013    00B   00001011       VT    (Vertical Tab)

  012      014    00C   00001100       FF    (Form Feed)

  013      015    00D   00001101       CR    (Carriage Return)

  014      016    00E   00001110       SO    (Shift Out)

  015      017    00F   00001111       SI    (Shift In)

  016      020    010   00010000      DLE    (Data Link Escape)

  017      021    011   00010001      DC1 (XON) (Device Control 1)

  018      022    012   00010010      DC2       (Device Control 2)

  019      023    013   00010011      DC3 (XOFF)(Device Control 3)

  020      024    014   00010100      DC4       (Device Control 4)

  021      025    015   00010101      NAK    (Negative Acknowledgement)

  022      026    016   00010110      SYN    (Synchronous Idle)

  023      027    017   00010111      ETB    (End of Trans. Block)

  024      030    018   00011000      CAN    (Cancel)

  025      031    019   00011001       EM    (End of Medium)

  026      032    01A   00011010      SUB    (Substitute)

  027      033    01B   00011011      ESC    (Escape)

  028      034    01C   00011100       FS    (File Separator)

  029      035    01D   00011101       GS    (Group Separator)

  030      036    01E   00011110       RS    (Record Separator)

  031      037    01F   00011111       US    (Unit Separator)

  032      040    020   00100000       SP    (Space)

  033      041    021   00100001        !    (exclamation mark)

  034      042    022   00100010        "    (double quote)

  035      043    023   00100011        #    (number sign)

  036      044    024   00100100        $    (dollar sign)

  037      045    025   00100101        %    (percent)

  038      046    026   00100110        &    (ampersand)

  039      047    027   00100111        '    (single quote)

  040      050    028   00101000        (    (left parenthesis)

  041      051    029   00101001        )    (right parenthesis)

  042      052    02A   00101010        *    (asterisk)

  043      053    02B   00101011        +    (plus)

  044      054    02C   00101100        ,    (comma)

  045      055    02D   00101101        -    (minus or dash)

  046      056    02E   00101110        .    (dot)

  047      057    02F   00101111        /    (forward slash)

Decimal   Octal   Hex    Binary     Value

-------   -----   ---    ------     -----

  048      060    030   00110000        0

  049      061    031   00110001        1

  050      062    032   00110010        2

  051      063    033   00110011        3

  052      064    034   00110100        4

  053      065    035   00110101        5

  054      066    036   00110110        6

  055      067    037   00110111        7

  056      070    038   00111000        8

  057      071    039   00111001        9

  058      072    03A   00111010        :    (colon)

  059      073    03B   00111011        ;    (semi-colon)

  060      074    03C   00111100        <    (less than)

  061      075    03D   00111101        =    (equal sign)

  062      076    03E   00111110        >    (greater than)

  063      077    03F   00111111        ?    (question mark)

  064      100    040   01000000        @    (AT symbol)

  065      101    041   01000001        A

  066      102    042   01000010        B

  067      103    043   01000011        C

  068      104    044   01000100        D

  069      105    045   01000101        E

  070      106    046   01000110        F

  071      107    047   01000111        G

  072      110    048   01001000        H

  073      111    049   01001001        I

  074      112    04A   01001010        J

  075      113    04B   01001011        K

  076      114    04C   01001100        L

  077      115    04D   01001101        M

  078      116    04E   01001110        N

  079      117    04F   01001111        O

  080      120    050   01010000        P

  081      121    051   01010001        Q

  082      122    052   01010010        R

  083      123    053   01010011        S

  084      124    054   01010100        T

  085      125    055   01010101        U

  086      126    056   01010110        V

  087      127    057   01010111        W

  088      130    058   01011000        X

  089      131    059   01011001        Y

  090      132    05A   01011010        Z

  091      133    05B   01011011        [    (left/opening bracket)

  092      134    05C   01011100        \    (back slash)

  093      135    05D   01011101        ]    (right/closing bracket)

  094      136    05E   01011110        ^    (caret/circumflex)

  095      137    05F   01011111        _    (underscore)

  096      140    060   01100000        `

Decimal   Octal   Hex    Binary     Value

-------   -----   ---    ------     -----

  097      141    061   01100001        a

  098      142    062   01100010        b

  099      143    063   01100011        c

  100      144    064   01100100        d

  101      145    065   01100101        e

  102      146    066   01100110        f

  103      147    067   01100111        g

  104      150    068   01101000        h

  105      151    069   01101001        i

  106      152    06A   01101010        j

  107      153    06B   01101011        k

  108      154    06C   01101100        l

  109      155    06D   01101101        m

  110      156    06E   01101110        n

  111      157    06F   01101111        o

  112      160    070   01110000        p

  113      161    071   01110001        q

  114      162    072   01110010        r

  115      163    073   01110011        s

  116      164    074   01110100        t

  117      165    075   01110101        u

  118      166    076   01110110        v

  119      167    077   01110111        w

  120      170    078   01111000        x

  121      171    079   01111001        y

  122      172    07A   01111010        z

  123      173    07B   01111011        {    (left/opening brace)

  124      174    07C   01111100        |    (vertical bar)

  125      175    07D   01111101        }    (right/closing brace)

  126      176    07E   01111110        ~    (tilde)
  127      177    07F   01111111      DEL    (delete)
Appendix B – Defined JawaLite Devices
The following devices follow JawaLite protocol:
Dave Everett’s FLD

Defined commands: A, C, D, M, S, R, T.

Limitations: Messages of maximum of TBD characters.

Types: None

Parameters: None

J.E.D.I. R/C Control System FLD
Defined commands: All but I, O, S
Limitations: Maximum message length is 80 characters

Types:


1 – Default random display


2 – Flash display


3 – Alarm display


4 – Short circuit display


5 – Scream display

6 – Leia display

10 - Star Wars display


11 – Imperial March display


12 – Anakin/Obi-wan display


20 – Generic Soundtrack display

90 – Single horizontal bar graph meter


91 – Double horizontal bar graph meter


92 – Vertical spectrum meter 


99 – J.E.D.I. command input feedback
Parameters: 

1 – Display width – valid values: 8, 9, default: 9
2 – Display height – valid value: 5 (for consistency with RLD) 

3 – Display update rate – valid values: 20-2000 (milliseconds), default: 80
4 - Light slew rate – valid values :0 to 1000 (milliseconds). Default: 40
5 – Average % lit during random display – valid values: 1 to 100, default: 70
6 – Transition rate for effects – valid values: 20-1000 (milliseconds),








Default: 0
J.E.D.I. R/C Control System RLD
Defined commands: B, D, P, T, R, W 

Limitations: No message support

Types:


1 – Default random display


2 – Flash display


3 – Alarm display


4 – Short circuit display


5 – Scream display


6 – Leia display

10 - Star Wars display


11 – Imperial March display


12 – Anakin/Obi-wan display


20 – Generic Soundtrack display


90 – Single horizontal bar graph meter


91 – Double horizontal bar graph meter


92 – Vertical spectrum meter 


99 – J.E.D.I. command input feedback

Parameters: 


1 – Display width – valid values: 26, 27, default: 26

2 – Display height – valid values: 4, 5, default: 4 


3 – Display update rate – valid values: 20-2000 (milliseconds), default: 100

4 - Light slew rate – valid values :0 to 1000 (milliseconds), default: 40

5 – Average % lit during random display – valid values: 1 to 100, default: 60

6 – Transition rate for effects – valid values: 20-1000 (milliseconds), 








default: 0
J.E.D.I. R/C Control System PSI (If run through FLD or RLD)
Defined commands: B, D, P, T, W

Limitations: Two color LEDs only

Types:


1 – Default display (2.5s first color, 0.25s transition, 1.25s second color)

2 – Flash display


3 – Alarm display


4 – Short circuit display


5 – Scream display


6 – Leia display


10 - Star Wars display


11 – Imperial March display


12 – Anakin/Obi-wan display


20 – Generic Soundtrack display

Parameters: 


1 – First color on time – valid values: 0 to 5000 (milliseconds), 






default: 2500

2 – Second color on time – valid values: 0 to 5000 (milliseconds), 






default: 1250

3 – Transition time (both LEDs on) – valid values: 0 to 5000 (milliseconds),






default: 250

4 – Slew (LED fade) rate – valid values: 0 to 5000 (milliseconds),






default: 0

J.E.D.I. R/C Control System HP (If run through FLD or RLD)
Defined commands: B, D, T, W

Limitations: Only single color (white) LEDs

Types:


1 – Default constant on display


2 – Flash display (on/off pattern)

3 – Alarm display


4 – Short circuit display


5 – Scream display

6 – Leia display (flicker pattern)
Parameters:  None, default is HP light off (command “6D” turns display off).
J.E.D.I. R/C Control System Servo Expander 

Defined commands: B, D, P, V
Limitations: D command centers all servos
Types: None
Parameters for the servo expander are in a different format than other devices in that there are two values listed.  The format is as follows:

#PNSSV..V<CR>

# is the unit number

P is the Parameter command

N is the parameter number

SS is a two digit servo number

V..V is a 1 to 4 digit parameter value

Parameters:  

1 – Center value, default: 1520 microseconds


2 – Deadband value, default: 20 microseconds


3 – Slew rate, default: 0 degrees per second (special value means no slew)


4 – Low range value, default: 500 microseconds


5 – High range value, default: 2500 microseconds


6 – Scale value, Default: 8 (1/8ths of full scale)

7 – Low limit switch assignment, Default: 0 (no limit switch defined)

8 – High limit switch assignment, Default: 0 (no limit switch defined) 


9 – Limit switch active state, Default: 1
J.E.D.I. R/C Control System Serial R/C Receiver 

Defined commands: B, P as inputs to receiver; I, O as outputs from receiver
Limitations: Receiver broadcasts to all connected devices
Types: None
Parameters:  

1 – Center value, default: 1520 microseconds


2 – Deadband value, default: 20 microseconds


3 – Slew rate, default: 0 degrees per second (special value means no slew)


4 – Low range value, default: 500 microseconds


5 – High range value, default: 2500 microseconds


6 – Scale value, Default: 8 (1/8ths of full scale)


7 – Input scale curve, Default: 1 (Linear)
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