BASIC Stamp | and Stanp 11
Conver si ons



| NTRCDUCT! ON

The BASIC Stanp | and BASIC Stanp Il have many differences in both
hardware and software. Wile it is trivial to recognize the differences
in the Stanp hardware, the nodifications to the PBASIC conmand structure
are intricate and not always obvious. This docunent describes the Stanp
| and Stanmp Il PBASIC differences in a detailed manner to aid in the
conversion of prograns between the two nodul es. This docunment may al so
serve to give a better understanding of how certain features of the two
versions can be hel pful in problemsolving. It is not intended as a
substitute for the Stanp I or Stamp Il manual s and does not explain the
functionality of the commands but rather focuses on syntax and semantics
only.

TYPOGRAPHI CAL CONVENTI ONS

Thi s docunent will use a nunber of synbols to deliver the needed
information in a clear and concise manner. Unless otherw se noted the
foll owi ng synbols will have consistent neani ngs throughout this
docunent .

TOPI C HEADI NG

Each di scussion of a topic or PBASIC conmand will begin with a topic
headi ng such as the one above.

Modul e Headi ng
VWhen separate discussion of a Stanp | or Stanp Il nodule is necessary it
will begin with a nodul e headi ng such as this one.

*
*

I nside the nodule section bulleted itenms will precede information on the
properties of various argunents for the indicated conmand.

Conver si on:

VWhen conversion between the two versions of PBASIC are necessary, each
set of steps will begin under the conversion headi ng as shown above.
This header will always begin with the word "Conversion" and wil |
indicate in which direction the conversion is taking place; i.e. from
BS1 to BS2 or fromBS2 to BS1

1. First do this..
2. Next do this..

The nost inportant steps in conversion will be listed in a nuneric
sequence within the conversion section. The order of the nunbered steps
may be inportant in sonme situations and uninportant in others; it is
best to follow the order as closely as possible.



TYPOGRAPHI CAL CONVENTI ONS (conti nued. . .)

*
*

Ti ps which are

ti ps include additional
of the conmand,

not vital

etc.

code if desired.

As an exanpl e,

this docunent will

SAMPLE COVIVAND

BASI C Stanmp |

Command synt ax
* Argunent one
* Argunent two
BASIC Stanmp 11

Command synt ax

usi ng the above conventi ons,
| ook Iike this:

| i ne shown here

is...
is...

| i ne shown here

* Argunent one is..
* Argunent two is...
Conversion: BS1 > BS2

1. First do this..
2. Next do this..

* You m ght

like to know this..

* You might want to try this...

Conver si on:

BS1 < BS2

1. First do this..
2. Next do this..

* You m ght

like to know this..

* You might want to try this...

to the conversion are listed within the
conversion section and are preceded by bullets as shown above.

i nformati on on valid argunment types,
and may be used for further optimzation of the

properties

a typical section within



TYPOGRAPHI CAL CONVENTI ONS (conti nued. . .)

The foll owi ng synbols appear within command syntax listings or within
the text describing them

UPPER CASE All conmand nanes will be shown is upper case lettering
within the conmand syntax line. Argunent nanes will be in
upper case lettering outside of the command syntax line.

| ower case Al argunents within the command syntax line will be in
| ower case lettering.

() Par ent heses may appear inside a command syntax |ine and indicate
that an actual parenthesis character is required at that |ocation.

[ ] Brackets may appear inside a conmand syntax |ine and indicate that
an actual bracket character is required at that |ocation

[ | ] Brackets with an internal separator may appear in the text
followi ng a conmand syntax |ine and indicate that one, and only
one, of the itens between the separators may be specified.

{} Wavy brackets may appear inside a command syntax |ine and indicate
that the itenms they surround are optional and may be |eft out of
the conmand. The wavy bracket characters thensel ves should not be
used within the command, however.

#..# Doubl e periods between nunbers indicate that a contiguous range of
nunbers are allowed for the given argunment. Werever a range of
nunbers are shown it usually indicates the valid range which a
conmand expects to see. If a nunmber is given which is outside of
this range the Stanp will only use the |lowest bits of the val ue
whi ch correspond to the indicated range. For exanple, if the
range 0..7 is required (a 3 bit value) and the nunber 12 is
provided, the Stamp will only use the |lowest 3 bits which would
correspond to a val ue of 4.

HOW TO USE THI S DOCUMENT

Thi s docunent should be used as a reference for converting specific
conmands, or other PBASIC entities, fromone version of the Stanmp to
another. The information contained herein is organized by topic,

usual Iy concerning a specific command, rather than in a format which
woul d require reading in a sequential manner. \hile this docunment will
hel p to convert nost of the prograns available for the Stanp | and Stanp
Il1, some programs may require |ogic changes to achieve correct results.
The required | ogi c changes are beyond the scope of this docunent.



HOW TO USE THI S DOCUMENT (conti nued. . .)

In an effort to lessen the tine spent in perform ng a code conversion
the following routine should be followed in the order listed for each
pr ogr am

1. Reviewthe entire code briefly to famliarize yourself with how it
functions and the types of commands and expressions which are used.

2. Consult the RAM SPACE AND REG STER ALLOCATI ON section in this manua
and go through the entire programcarefully converting synbol s,
vari abl es and expressions to the proper format.

3. G through the code instruction by instruction, consulting the
appropriate section in this docunment, and convert each one to the
appropriate form

4. Make any necessary circuit changes as required by the new stanp code.



COMVAND AND DI RECTI VE DI FFERENCES

Many enhancenents to the Stanp | command structure were made in the
Stanp I1. Commands have al so been added, replaced or renoved. The
followi ng table shows the differences between the two nodul es.

BASI C Stanp | BASIC Stanp |1 Comrent s
BRANCH BRANCH Synt ax Modifications
BSAVE Renoved
BUTTON BUTTON
COUNT New Command
DEBUG DEBUG Enhanced
EEPROM DATA Enhanced
DTMFOUT New Command
END END
( Expr essi ons) ( Expr essi ons) Enhanced
FOR. . . NEXT FOR. . . NEXT Enhanced
GosuB GosuB Enhanced
&oro &oro
H CGH H CGH
I F...THEN I F...THEN Enhanced
I NPUT I NPUT
LET ( Expr essi on) Enhanced
L OCOKDOWN L OCOKDOWN Enhanced
L OOKUP L OOKUP Synt ax Modifications
LOwW LOwW
NAP NAP
QUTPUT QUTPUT
PAUSE PAUSE
POT RCTI ME Enhanced
PULSI N PULSI N Enhanced
PULSQUT PULSQUT Enhanced
PWM PWM Enhanced
RANDOM RANDOM
READ READ
(Register Allocation) (Register Allocation) Enhanced
REVERSE REVERSE
SERI N SERI N Enhanced
SERQUT SERQUT Enhanced
SHI FTI N New Conmmand

SHI FTQUT New Conmmand



SLEEP SLEEP

SOUND FREQOUT Enhanced
STOP New Commrand
TOGGELE TOGGELE
VWRI TE VWRI TE
XouT New Commrand

RAM SPACE AND REG STER ALLOCATI ON

BASI C Stanp |

The RAM space the BASIC Stanp | consists of eight 16-bit words. Each
word has a uni que, predefined nane as shown in the table below Each
word consists of two 8-bit bytes which have uni que, predefined nanes.
Additionally the first two words, PORT and W), can be accessed as

i ndi vi dual bits.

The first word, naned PORT, is reserved to allow access and control over
the 8 /O pins on the Stanp I. This word consists of two bytes, PINS
and DIRS, which represent the status and the data direction of the pins.
The ot her seven words are general purpose registers for use by the
PBASI C program They may be used via their direct name or by assigning
synbol s as aliases to specific registers.
To assign a synbol to a specific register, use the follow ng fornmat:
SYMBOL synbol name = registernane
Exampl e: SYMBOL LoopCounter = W
* SYMBOLNAME is a series of characters (letters, nunbers and underscores
but not starting with a nunber) up to 32 characters in | ength.
* REG STERNAME is a valid bit, byte or word regi ster nane as shown in
the tabl e bel ow
You may assign a synbol to a constant value by using a simlar format:
SYMBOL synbol name = constantval ue
Exampl e: SYMBOL MaxLoops = 100
* SYMBOLNAME is a series of characters (letters, nunbers and underscores
but not starting with a nunber) up to 32 characters in | ength.

* CONSTANTVALUE is a valid nunber in decimal, hexidecimal, binary or
ascii .



RAM SPACE AND REG STER ALLCCATI ON (conti nued. . .)

Stanp | 1/0 and Vari abl e Space

Word Nane Byt e Nane Bit Nanes Speci al Not es
PORT Pl NS PINO - PIN7 I/ O pins; bit addressable.
DI RS DIRO - DI R7 /O pin direction control; bit
addr essabl e.
W BO BITO - BIT7 Bit addressabl e.
Bl BIT8 - BIT15 Bit addressable.
W B2
B3
W B4
B5
8 B6
B7
W B8
B9
W6 B10
B11
W6 B12 Used by GOSUB instruction.
B13 Used by GOSUB instruction.
BASI C Stanp |1

The RAM space of the BASIC Stanp Il consists of sixteen words of 16 bits
each. Each word and each byte within the word has a uni que, predefined
nane simlar to the Stanp | and shown in the table bel ow

The first three words, naned INS, QUTS and DIRS, are reserved to allow
access and control over the 16 1/O pins on the Stanp Il. These reserved
words represent the input states, output states and directions of the

pi ns respectively and are the Stanp Il version of the single control
word, PORT, on the Stanmp I. 1In conparison to the Stanmp I, the control
regi sters' size has been doubled and the I/O register PINS has been



split into two words, INS and QUTS, for flexibility. Each word consists
of a predefined name for its byte, nibble and bit parts.

The other thirteen words are general purpose registers for use by the
PBASI C program There are two nethods of referencing these registers
within the Stamp Il as foll ows:

1. They may be referenced via their direct name or by defining
synbol s as al i ases.
- OR -
2. They may be referenced by defining variables of specific types
(byte, word, etc.). The software will automatically assign
variables to registers in an efficient nmanner

RAM SPACE AND REG STER ALLCCATI ON (conti nued. . .)

The first method is used in the Stanp I, and supported in the Stanmp I1,
as a nmeans of directly allocating register space. The second net hod was
i ntroduced with the Stanp Il as a neans of indirectly allocating

regi ster space and is the recomended net hod.

It is inportant to note that defining variables of specific types in the
Stanp Il is not directly equivalent to assigning synbols to registers in
the Stamp |I. Defining variables of specific types on the Stanp 11
allows the software to efficiently and automatically organi ze variable
space within the general purpose registers while assigning synbols to
regi sters allows you to organi ze variabl e space yourself. \While both
nmet hods of register allocation are legal in the Stanmp I, care should be
taken to inplenent only one nmethod of register use within each program
Each PBASI C program shoul d either reference all registers by their
predefi ned nanes (or synbols assigned to then) or reference al

regi sters by defining variables of specific types and |let the software
do the organization for you. |If you use both nethods within the sanme
program it is likely that variables will overlap and your programw ||
behave erratically. The follow ng diagrammay serve to clarify the use
of the register allocation nmethods within a single Stanp Il program

To define a variable of a specific type, use the follow ng format.

vari abl enanme VAR [ type{(arraysize)} | previousvariable
{.nmodifier{.nmodifier...}} ]

Exanpl e:
LoopCount er VAR WORD " defines LoopCounter as a word
LoopCount er 2 VAR BYTE( 2) " defines LoopCounter2 as an

"array of two bytes.



FirstBit VAR LoopCounter.LOABIT "defines FirstBit as the

"] onest

bit within

"the variabl e LoopCounter

VARI ABLENAME is a series of characters (letters,
underscores but not starting with a nunber) up to 32 characters in

| engt h.

nunbers and

* TYPE is a valid variable type of BIT, NIB, BYTE or WORD.

* ARRAYSI ZE i s an optional constant val ue,
t he nunber of elenents of TYPE to define for

i n parent heses, specifying
t he vari abl e VARl ABLENAME

PREVI QUSVARI ABLE is the nane of a previously defined variable. This
can be used to assign alias nanes to the sane vari abl e space.

MDD FIER is an optional offset, preceded by a period '."', which

i ndi cates which part of a previously defined variable to set

LOABYTE, H GBYTE, BYTEO.. 1,
LOANIB, HGINIB, NIBO..3, LOMBIT, HHGBIT and BI TO. . 15.

VARI ABLENAME to. Valid nodifiers are

RAM SPACE AND REG STER ALLCCATI ON (conti nued. . .)

You may define a constant by using a simlar format:

constantname CON const ant expressi on

Exanpl e:
MaxLoops CON 100 " defines MaxLoops as a const ant
"equi val ent to the nunber 100.
MaxLoops?2 CON 50 * 4/ 2 'also defines MaxLoops as a constant

"equi val ent to the nunber 100.

* CONSTANTNAME is a series of characters (letters,
underscores not starting with a nunber) up to 32 characters in | ength.
CONSTANTEXPRESSI ON is a numerical expression in deciml, hexidecimal

bi nary or ascii using only nunbers and the +, -,
>> operators. NOTE: Parentheses are not allowed and expressions are

*

al ways conputed using 16-bits.

nunbers and

*l, & |, ™, << or

Speci al Not es

[ nput pins; word, byte,

ni bble & bit addressable
Qut put pins; word, byte
ni bble & bit addressable
[/Odir. ctrl; word, byte
ni bble & bit addressable
Gen. Purpose; word, byte

Stanp Il I/0O and Vari abl e Space
Wrd Nanme Byte Nane N bble Nanes Bit Nanes
I NS I NL I NA, | NB, | NO- I N7,
| NH INC, IND I N8-1 N15
QuUTS QUTL QUTA, QUTB, QUTO0- QUT7,
QUTH QUTC, QUTD QuUT8- AUT15
DI RS Dl RL DI RA, DI RB, Dl RO- DI R7,
Dl RH DI RC, DI RD DI R8- DI R15
W BO
Bl

ni bble & bit addressabl e



€8 8 I 3 &8 £ 8 R R

B2
B3

B5

B6

B7

B8

B9

B10
Bl11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25

Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
CGen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit
Gen. Purpose
ni bble & bit

word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e
word, byte
addr essabl e

RAM SPACE AND REG STER ALLCCATI ON (conti nued. . .)

Synbol Conversion: BS1 > BS2

1. Renove the 'SYMBOL' directive fromvariable or constant declarations.

2. On all variable declarations, replace the predefined register nane,
to the right of the "=, with the correspondi ng vari able type or

regi ster name according to the follow ng table:
BS1 to BS2 Register Allocation Conversion
Stanp | Regi ster Nane Stanp Il Variable Type / Register Name
PORT NO EQUI VALENT*
PINS or PINO..PIN7 INS/ QUTS or INO..IN7 / QUTO..QUT7**
DI RS or DI RO..DIR7 DI RS or DI RO..DIR7
W. . W6 WORD
BO. . B13 BYTE
Bl TO. . BI T15 BIT
* The PORT control register has been split into three registers,

INS, QUTS and DIRS, on the Stamp I1I.
representing al

There is no predefined nanme
registers as a group as in the Stanp I. Additiona

synbol and/or program structure and | ogic changes are necessary to
access all three registers properly.

**The Stanp | PINS register has been split into two registers, INS
and QUTS, in the Stanp Il. Each register now has a specific task,
i nput or output, rather than a dual task, both input and output, as in
the Stamp I. If the Stanp | programused the synbol assigned to PINS



1

2.

for both input and output, an additional synbol is necessary to access
both functions. This may also require further changes in program
structure and | ogic.

On all variable declarations, replace the equal sign, "=, wth
"VAR .
On all constant declarations, replace the equal sign, "=, wth
" CON .

Vari abl e or Constant Conversion: BS1 < BS2

1

2.

Insert the ' SYMBOL' directive before the variable's nane or
constant's nane in the decl arati on.
On all variable declarations, replace the variable type or register

nane, to the right of the '=", with the correspondi ng, predefined
regi ster name according to the follow ng table:

RAM SPACE AND REG STER ALLCCATI ON (conti nued. . .)

*

BS2 to BS1 Register Allocation Conversion

Stanp Il Variable Type / Register Name Stanp | Regi ster Nane
I NS PI NS

QuUTS PI NS

DI RS DI RS

WORD W. . V6

BYTE BO. . B13

NI B BO. . B13*

BIT Bl TO. . Bl T15**

There are no registers on the Stanp | which are nibble
addressable. The best possible solution is to place one or two nibble
variables within a byte register and nodify the code accordingly.

**The only general purpose registers on the Stanp | which are bit

3.

addressable are BO and B1. BITO..BIT7 correspond to the bits within
BO and BIT8..BI T15 correspond to the bits within Bl. [If you have a

set of bit registers in the Stanp Il program you should reserve BO
and Bl for this bit usage; i.e.: do not assign any other synbols to BO
or B1l.

On all variable and constant declarations, replace the variable or



constant directive, '"VAR or 'CON, with an equal sign, '=.

Assi gnment Conversion: BS1 > BS2

1. Renove the 'LET" command if it is specified.

2. If PINS or PINO..PIN7 appears to the left, or to the left and right,
of the equal sign, '='", replace PINS with QUTS and PINO..PIN7 with
QuUTO. . QJT7.

3. If PINS or PINO..PIN/ appears to the right of the equal sign, '=",
replace PINS with INS and PINO..PIN7 with I NO..IN7.

4. |f PORT appears in an assignnment, determ ne which byte (PINS or DI RS)
is affected and replace PORT with the corresponding Stanmp Il synbol
(INS, QUTS or DIRS). If both bytes are affected, separate assi gnnent
statenments may be needed to acconplish the equivalent effect in the
Stanp I1.

BRANCH

BASI C Stanp |
BRANCH i ndex, (|1 abel 0, labell,... Iabeln)

* INDEX is a constant or a bit, byte or word vari abl e.
* LABELO..LABELN are valid labels to junp to according to the val ue of
| NDEX.

BASI C Stanp |1
BRANCH i ndex, [l abel O, labell1,... |abeln]

* |NDEX is a constant, expression or a bit, nibble, byte or word
vari abl e.

* LABELO..LABELN are valid labels to junp to according to the val ue of
| NDEX.

Conversion: BS1 > BS2
1. Change open and cl ose parentheses, "(" and ")", to open and cl ose
brackets, "[" and "]".



Exanpl e:
BS1: BRANCH BO, ( Loopl, Loop2, Finish)

BS2: BRANCH Branchldx, [ Loopl, Loop2, Finish ]
Conversion: BS1 < BS2
1. Change open and cl ose brackets, "[" and "]", to open and cl ose

par ent heses, "(" and ")".

Exanpl e:
BS2: BRANCH Branchl dx, [ Loopl, Loop2, Finish ]

BS1: BRANCH BO, ( Loopl, Loop2, Finish)

BSAVE

BASI C Stanp |
BSAVE

* This is a conpiler directive which causes the Stanp | software to
create a file containing the tokenized formor the associ ated source
code.

BASI C Stanp |1
NO EQUI VELANT COMVAND

Conver si on:
No conver si on possi bl e.



BUTTON

BASI C Stanp |
BUTTON pi n, downstate, delay, rate, workspace, targetstate, |abe

PINis a constant or a bit, byte or word variable in the range 0..7.
DOANSTATE is a constant or a bit, byte or word variable in the range
0..1.

* DELAY is a constant or a bit, byte or word variable in the range
0..255.

* RATE is a constant or a bit, byte or word variable in the range
0..255.

* WORKSPACE is a byte or word vari abl e.

* TARCGETSTATE is a constant or a bit, byte or word variable in the range
0..1.



*

LABEL is a valid label to junp to in the event of a button press.

BASI C Stanp |1
BUTTON pi n, downstate, delay, rate, workspace, targetstate, |abe

*

PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

DOANSTATE is a constant, expression or a bit, nibble, byte or word
variable in the range 0..1.

DELAY is a constant, expression or a bit, nibble, byte or word
variable in the range 0..255.

RATE is a constant, expression or a bit, nibble, byte or word variable
in the range 0..255.

* WORKSPACE is a byte or word vari abl e.
* TARCGETSTATE is a constant, expression or a bit, nibble, byte or word

variable in the range 0..1.
LABEL is a valid label to junp to in the event of a button press.

Conversion: BSl1 > BS2

*

*

PIN may be a constant or a bit, nibble, byte or word variable in the
range 0..15.

Any or all argunments other than LABEL rmay be ni bbl e variables for

ef ficiency.

Exanpl e:
BS1: BUTTON 0, 1, 255, 0, BO, 1, ButtonWasPressed
BS2: BUTTON 0, 1, 255, 0, VkspcByte, 1, ButtonWasPressed

BUTTON (conti nued. . .)

Conversion: BS1 < BS2
1. PIN nust be a constant or a bit, byte or word variable in the range

0..7.
2. No arguments may be ni bbl e vari abl es.
Exanpl e:
BS2: BUTTON 12, 1, 255, 0, VWkspcByte, 1, ButtonWasPressed

BS1: BUTTON 7, 1, 255, 0, BO, 1, ButtonWasPressed



COUNT

BASI C Stanp |
NO EQUI VELANT COMVAND

BASI C Stanp |1
COUNT pin, period, result

* PINis a constant, expression or a bit, nibble, byte or word variable



in the range 0..15.

* PERIOD is a constant, expression or a bit, nibble, byte or word
variable in the range 0..65535.

* RESULT is a bit, nibble, byte or word vari abl e.

Conver si on:
No conver si on possi bl e.

DEBUG

BASI C Stanp |
DEBUG out put dat a{, out putdata. ..}

* QUTPUTDATA is a bit, byte or word variable (no constants all owed).



* |f no formatters are specified DEBUG defaults to "vari abl enane =
val ue" + carriage return.

FORMATTERS:
(The following formatting characters may precede the variabl e nane)

# di spl ays value in decimal followed by a space

$ di spl ays "vari abl ename = $value " + carriage return; where
val ue is in hexidecinal

% displays "variabl enane = %alue " + carriage return; where
value is in binary.

@ displays "variabl ename = 'character’
where character is an ascii character

+ carriage return

SPECI AL SYMBCOLS:
(The foll owi ng synmbols can be included in the output data)
CLS causes the debug wi ndow to be cl eared.
CR causes a carriage return in the debug w ndow.

BASI C Stanp |1
DEBUG out put dat a{, out putdata. ..}

* QUTPUTDATA is a constant or a bit, nibble, byte or word vari abl e.
* |f no formatters are specified DEBUG defaults to ascii character
di splay wi thout spaces or carriage returns follow ng the val ue.

FORMATTERS:
(The following formatting tokens may precede the data el enents as
i ndi cated bel ow)

ASC? val ue Di spl ays "vari abl enane = 'character' " + carriage
return; where character is an ascii character

STR byt earr ay Di spl ays values as an ascii string until a val ue
of 0 is reached.

STR byt earray\ n Di spl ays values as an ascii string for n bytes.

REP val ue\ n Di spl ays value n times.

DEC{ 1. .5} val ue Di spl ays value in decimal, optionally limted or
padded for 1 to 5 digits.

SDEC{ 1..5} value Di spl ays value in signed decimal, optionally

l[imted or padded for 1 to 5 digits. Value nust
not be less than a word vari abl e.

HEX{ 1. . 4} val ue Di spl ays val ue in hexidecimal, optionally
l[imted or padded for 1 to 4 digits.
SHEX{ 1. .4} value Di spl ays value in signed hexidecimal, optionally

l[imted or padded for 1 to 4 digits. Val ue nust
not be less than a word vari abl e.

| HEX{1..4} value Di spl ays val ue in hexideci mal preceded by a "$"
and optionally Iimted or padded for 1 to 4
digits.

DEBUG (conti nued.. .)

| SHEX{ 1. . 4} val ue Di spl ays value in signed hexi deci mal preceded by



a "$" and optionally linmted or padded for 1 to
4 digits. Value nust not be less than a word

vari abl e.

BIN{1..16} value Di spl ays value in binary, optionally limted or
padded for 1 to 16 digits.

SBIN{1..16} val ue Di spl ays value in signed binary, optionally

l[imted or padded for 1 to 16 digits. Val ue nust
not be less than a word vari abl e.

IBIN{1..16} val ue Di spl ays value in binary preceded by a "% and
optionally limted or padded for 1 to 16 digits.
| SBI N{1.. 16} val ue Di spl ays value in signed binary preceded by a

"0 and optionally limted or padded for 1 to 16
digits. Value nust not be less than a word
vari abl e.

SPECI AL SYMBCOLS:
(The foll owi ng synmbols can be included in the output data)

BELL Causes the conmputer to beep.

BKSP Causes the cursor to backup one space.

CLS Causes the debug wi ndow to be cl ear ed.

CR Causes a carriage return to occur in debug w ndow.

HOVE Causes the cursor in the debug window to return to
hone position.

TAB Causes the cursor to nove to next tab position.

Conversion: BSl1 > BS2

Replace all '@ formatters with ' ASC?' .
If variable has no formatters preceding it, add the 'DEC?' formatter
bef ore vari abl e.

1. Replace all '# formatters with 'DEC .
2. Replace all '$' formatters with 'HEX?' .
3. Replace all "% formatters with 'BIN?'.
4.
5.

*

Signs, type indicators, strings and digit limtation formatting
options are available for nore flexibility.

Exanpl e:
BS1: DEBUG #B0, $B1, 9B2

BS2: DEBUG DEC AByte, HEX? AwWrd, BIN? AN bble



DEBUG (conti nued. . .)

Conversion: BSl1 < BS2

NookwnbE

Renove any 'DEC?' formatters precedi ng vari abl es.

Repl ace all 'DEC formatters with '#' .

Repl ace all 'HEX?' formatters with '$'.

Repl ace all '"BIN?' formatters with '%.

Repl ace all 'ASC? formatters with '@.

Delete any '?" formatting characters.

Signs, type indicators, strings and digit limtation formatters are
not available in the Stanp I. Mnual formatting will have to be done
(possibly nmultiple DEBUG statenments) to acconplish the sane
formatti ng.

Exanpl e:
BS2: DEBUG DEC AByte, HEX? Awrd, BIN? AN bble, CR

BS1: DEBUG #B0, $B1, B2, CR



DATA

BASI C Stanp |
EEPROM {l ocation, }(data{,data...})

*

*

LOCATION is in the range 0..255.
DATA is a constant in the range 0..255. No variables are all owed.

BASI C Stanp ||
{pointer} DATA {@ocation,} {WORD} {data}{(size)} {, { WORD}
{data}{(size)}...}

*

PO NTER i s an optional undefined constant nane or a bit, nibble, byte
or word variable which is assigned the value of the first nmenory
location in which data is witten.

@OCATION is an optional constant, expression or a bit, nibble, byte
or word variable which designates the first menory location in which
data is to be witten.

WORD i s an optional swi tch which causes DATA to be stored as two
separate bytes in nmenory.

* DATA is an optional constant or expression to be witten to nenory.
* SIZE is an optional constant or expression which designates the nunber

of bytes of defined or undefined data to wite/reserve in nmenory. |If
DATA is not specified then undefined data space is reserved and if
DATA is specified then SIZE bytes of data equal to DATA are witten to
nenory.

Conversion: BSl1 > BS2

1.
2.

3.

Repl ace the EEPROM directive with the DATA directive.

If LOCATION is specified, insert an at sign, '@, imediately before
it.

Renove the open and cl ose parentheses, '(' and ')'.

The PO NTER constant and WORD and (Sl ZE) directives may be used for
added flexibility.

Exanpl e:
BS1: EEPROM 100, (255, 128, 64, 92)

BS2: DATA @00, 255, 128, 64, 92



DATA (conti nued. . .)

Conversion: BSl1 < BS2

1

2.
3.

If a PONTER constant is specified, renove it and set it equal to the
value of the first location using a Stanp | assign statenent.

Repl ace the DATA directive with the EEPROM directive

If LOCATION is specified, remove the at sign, '@, immediately before
it.

If the WORD directive is given, renove it and convert the data

el ement immediately following it, if one exists, into two bytes of

| owbyte, high-byte format. |If no data elenent exists i mediately
followi ng the WORD directive, (the (SIZE) directive nmust exist)

insert zero data elenent pairs, '0, 0,' for the nunber of elenents
given in (S| ZE)

Add an open parenthesis, '(', just before the first data el enent and
a close parenthesis, ')', after the |l ast data el ement.

If the (SIZE) directive is given, renove it and copy the preceding
data element, if available, into the nunber of SIZE data el ements.

If data was not given, insert SIZE data elements of zero, '0',

separ ated by commas.

Exanpl e:
BS2: MDataPtr DATA @00, 255, 128(2), 64, WORD 920, (10)

BS1: SYMBOL MyDataPtr = 100
EEPROM MyDat aPtr, (255, 128, 128, 64, 152, 3, 0, 0, 0, 0, 0, O,
0, 0, 0, 0)



DTMFQUT

BASI C Stanp |
NO EQUI LEVANT COMVAND

BASI C Stanp |1
DTMFQUT pin, {ontime, offtine,}[key{, key...}]

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

* ONTI ME and OFFTIME are constants, expressions or bit, nibble, byte or
word variables in the range 0..65535.

* KEY is a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

Conver si on:
No conver si on possi bl e.



EEPROM (See DATA)



END

BASI C Stanp |
END

* 20uA reduced current (no | oads).

BASI C Stanp |1
END

* B50uA reduced current (no | oads).

Conver si on:
No conversi on necessary.



EXPRESSI ONS

BASI C Stanp |
{-} value ?? value {?? value...}

* Stanp | expressions are only allowed within an assignnent statenent.
See the LET command for nore detail

* VALUE is a constant or a bit, byte or word vari abl e.

* 2?2 0s 4, -, [, MN MAX & 1,M &M

BASI C Stanp |1

{?} value ?? value {?? {?} val ue}

* Stanmp Il expressions are allowed in place of al nost any argunent in
any command as well as within an assignment statenent.

* ?20is SQR, ABS, ~, -, DCD, NCD, CCS, SIN

* VALUE is a constant or a bit, nibble, byte or word vari abl e.

*R?0s 4, -, 0 11T, MN MAX &, |, M, DG <<, >> REV

*

Par ent heses may be used to nodify the order of expression eval uation

Conversion: BS1 > BS2
1. Renove the LET command. This is not allowed in the Stamp I1I.

* VARl ABLE and VALUE may be ni bbl e variables for efficiency.

The optional unary operator {-} may now al so include SQR ABS, ~, DCD
NCD, COS and SIN

The binary operators can now include */, DIG <<, >> and REV

*

*

Exampl e:
BS1: LET b0 = -10 + 16
BS2: Result = -10 + 16

Conversion: BS1 < BS2

1. Renove any unary operator other than mnus (-) and nodify the
equation as appropriate, if possible.

2. The binary operator can not be */, DG <<, >> or REV



3. VAR ABLE and VALUE nust not be a nibble variabl e.

Exanpl e:
BS2: Result = ~9%09001 + 16
BS1: b0 = %4110 + 16
FOR. .. NEXT
BASI C Stanp |

FOR variable = start TO end {STEP {-} stepval}...NEXT {vari abl e}

* % o X F F

Up to 8 nested FOR .. NEXT | oops are all owed.

VARI ABLE is a bit, byte or word vari abl e.

START is a constant or a bit, byte or word vari abl e.

END is a constant or a bit, byte or word vari abl e.

STEPVAL is a constant or a bit, byte or word vari abl e.

VARI ABLE (after NEXT) must be the same as VAR ABLE (after FOR).

BASI C Stanp |1
FOR variable = start TO end {STEP stepval }...NEXT

* Up to 16 nested FOR .. NEXT | oops are all owed.
* VARIABLE is a bit, nibble, byte or word vari abl e.
* START is a constant, expression or a bit, nibble, byte or word

vari abl e.

* END is a constant, expression or a bit, nibble, byte or word vari abl e.
* STEPVAL is an optional constant, expression or a bit, nibble, byte or

word variabl e and nust be positive.

Conversion: BSl1 > BS2

1

*

*

Renove the m nus sign fromthe step value if given. The Stamp II
dynam cally determines the direction at run-time dependi ng on the
order of START and END. This allows for great flexibility in

pr ogr anm ng.

Renove the VARI ABLE nane after the NEXT statement if given. The
variable is always assunmed to be fromthe nost recent FOR statenent
and is not allowed in the Stanmp I1.

VARI ABLE, START, END and STEPVAL nmay be a ni bble variable for
ef ficiency.
Up to 16 nested FOR .. NEXT statements may be used



Exanpl e:
BS1: FOR BO = 10 TO 1 STEP -1
{code inside | oop}
NEXT BO

BS2: FOR LoopCount = 10 TO 1 STEP 1
{code inside | oop}
NEXT

FOR .. NEXT (continued...)

Conversion: BS1 < BS2

1. VARI ABLE, START, END and STEPVAL nust not be a nibble.

2. If negative stepping is to be done, a negative STEPVAL nust be
speci fi ed.

3. Must have no nore than 8 nested FOR .. NEXT | oops

Exanpl e:
BS2: FOR LoopCount = 100 TO 10 STEP 2
{code inside | oop}
NEXT

BS1: FOR BO = 100 TO 10 STEP -2
{code inside | oop}
NEXT



FREQOUT

BASI C Stanp |
SOUND pin, (note, duration {,note, duration...})

* PINis a constant or a bit, byte or word variable in the range of
0..7.

* NOTE is a constant or a bit, byte or word variable in the range of
0..255 representing frequencies in the range 94.8 Hz to 10,550 Hz.

* DURATION is a constant or a bit, byte or word variable in the range of
1..255 specifying the duration in 12 nms units.

BASI C Stanp ||
FREQQUT pin, mlliseconds, freql {,freq2}

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range of O0..15.

* MLLISECONDS is a constant, expression or a bit, nibble, byte or word
vari abl e.

* FREQL and FREQ? are constant, expression or bit, nibble, byte or word
variables in the range 0..32768 representing the correspondi ng
frequencies. FREQ@ may be used to output 2 sine waves on the same pin
si mul t aneously.

Conversion: BS1 > BS2

1. Change command nane 'SOUND to ' FREQOUT .

2. Renove the parentheses, '(' and ')'.

3. Swap the orientation of DURATION wi th NOTE and mul tiply DURATION by 12
(M LLI SECONDS = DURATION * 12).



4. Cal culate FREQL using the fornula:
FREQL = 1/(95 x 1076 + ((127 - NOTE) * 83 x 1076).
5. Place successive NOTE and DURATI ON pairs into separate FREQOUT
conmands.

* PIN may be in the range O0..15.

Exanpl e:
BS1: SOUND 1, (92, 128, 75, 25)
BS2: FREQOQUT 1, 1536, 333

FREQQUT 1, 300, 226

FREQQUT (conti nued. . .)

Conversion: BS1 < BS2

Change conmand nane ' FREQOUT' to ' SOUND .

PIN must be in the range 0..7.

Insert an open parenthesis just before the MLLI SECONDS argunent.

Swap the orientation of MLLISECONDS with FREQL and di vi de

M LLI SECONDS by 12. (DURATION = M LLI SECONDS / 12).

Cal cul at e NOTE using the fornul a:
NOTE = 127 - ((1/FREQL) - 95 x 1076) / 83 x 10”6.

6. Successive FREQOUT commands may be conbi ned i nto one SOUND conmand by
separati ng NOTE and DURATION pairs wi th commas.

7. Insert a close parenthesis, ')', after the [ ast DURATI ON argunent.

RbE

o

* Notes can not be mixed as in the Stamp 11
Exanpl e:
BS2: FREQOUT 15, 2000, 400
FREQQUT 15, 500, 600

BS1: SOUND 7, (98, 167, 108, 42)



GOosuB

BASI C Stanp |
GOSUB | abel

* Up to 16 GOSUBs al | owed per program
* Up to 4 nested GOSUBs al | owed.
* Word W6 is nodified with every occurrence of GOSUB.

BASIC Stanp |1
GOSUB | abel

* Up to 255 GOSUBs al | owed per program
* Up to 4 nested GOSUBs al | owed.

Conversion: BS1 > BS2

* Up to 255 GOSUBs can be used in the program

* No general purpose variables are nodified with the occurrence of
GOSUB.

Conversion: BS1 < BS2
1. Only 16 GOSUBs can be used in the program



* Word W6 is nodified with every occurrence of GOSUB.

&oro

BASI C Stanp |
GOTO | abel

BASIC Stanp |11
GOTO | abel

Conver si on:
No conversi on necessary.



H GH

BASI C Stanp |
HGH pin

* PINis a constant, expression or a bit, byte or word variable in the
range 0..7.

BASI C Stanp |1
HGH pin

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

Conversion: BS1 > BS2
* PIN may be a constant, expression or a bit, nibble, byte or word
variable in the range 0..15.



Conversion: BS1 < BS2
1. PIN nust be a constant or a bit, byte or word variable in the range
0..7.

Exanpl e:
BS2: HGH 15
BS1: HGH 7
| F... THEN
BASI C Stanp |

IF variable ?? value {ANDOR variable ?? value...} THEN | abel

* VARIABLE is a bit, byte or word variable. No constants are all owed.
* 2?2 1s =, <> > <, >= <=,

* VALUE is a constant or a bit, byte, or word variable.

* LABEL is a location to branch to if the result is true.

BASIC Stanp 11

I F conditional expressi on THEN | abel

* CONDI TI ONALEXPRESSI ON i s any valid Bool ean expression using the =, <>,
> <, >=, <=, conditional operators and the AND, OR and NOT | ogi cal



*

operators.
LABEL is a location to branch to if the result is true.

Conversion: BSl1 > BS2

1

If VARIABLE is PINS or PINO..PIN7 then replace in with INS or
I NO. . I N7.

Conversion: BSl1 < BS2

1. If the INS or QUTS synbol is specified to the left of the conditiona
operator, replace it with PINS.

2. If the logical operator NOT is specified, renove it and switch the
conditional operator to negative |ogic.

3. If one of the values is an expression, you nust performthe
calculation in a dumy variable outside of the IF... THEN statenent.
Exanpl e:

BS2: I F NOT FirstValue > LastValue * (2 + NextValue) THEN Loop
BS1: Tenmp = 2 + NextValue * Last Val ue
| F FirstValue <= Tenp THEN Loop

I NPUT

BASI C Stanmp |

I NPUT pin

* PINis a constant, expression or a bit, byte or word variable in the

range 0..7.

BASIC Stanmp 11

I NPUT pin

*

PINis a constant, expression or a bit, nibble, byte or word variable



in the range 0..15.

Conversion: BS1 > BS2
* PIN may be a nibble variable in the range 0..15.

Conversion: BS1 < BS2
* PIN nust not be a nibble variable and nust be in the range 0..7 only.

Exanpl e:
BS2: | NPUT 15
BS1: | NPUT 7
LET
BASI C Stanp |

{LET} wvariable = {-} value ?? value {?? value...}

* VARIABLE is a bit, byte or word vari abl e.
* VALUE is a constant or a bit, byte or word vari abl e.
* 2?2 0s 4, -, % 1 ,MN MAX & 1,M &M



BASI C Stanp |1
variable = {?} value ?? value {?? {?} val ue}

VARI ABLE is a bit, nibble, byte or word vari abl e.

?is SQR ABS, ~, -, DCD, NCD, COCs, SIN

VALUE is a constant or a bit, nibble, byte or word vari abl e.

??2 0s +, -, % [ [/, MN MAX & |, ", Dl G <<, >> REV.

Par ent heses may be used to nodify the order of expression evaluation

* Ok X kX

Conversion: BS1 > BS2
1. Renove the LET command. This is not allowed in the Stamp I1I.

* VARl ABLE and VALUE may be ni bbl e variables for efficiency.

* The optional unary operator {-} may now al so i nclude SQrR, ABS, ~, DCD
NCD, COS and SIN

* The binary operators can now include */, DG <<, >> and REV.

Exanpl e:
BS1: LET bO = -10 + 16
BS2: Result = -10 + 16

Conversion: BS1 < BS2

1. Renove any unary operator other than mnus (-) and nodify the
equation as appropriate, if possible.

2. The binary operator can not be */, DG <<, >> or REV

3. VARI ABLE and VALUE nust not be a nibble variable.

Exanpl e:
BS2: Result = ~9%09001 + 16
BS1: b0 = %4110 + 16
L COKDOMN
BASI C Stanp |
LOOKDOMN val ue, (val ueO, valuel,... valueN), variable

* VALUE is a constant or a bit, byte or word vari abl e.



* VALUEO, VALUE1l, etc. are constants or a bit, byte or word vari abl es.

* VARI ABLE i s

BASI C Stanp |1

a bit, byte or word vari abl e.

LOOKDOMN val ue, {??,} [valueO, valuel,... valueN], variable

* VALUE is a constant, expression or a bit, nibble, byte or word

vari abl e.

* 2?7 0s =, <>,

> <, <=, => (= is the default).

* VALUEO, VALUEl, etc. are constants, expressions or bit, nibble, byte
or word vari abl es.

* VARI ABLE i s

a bit, nibble, byte or word vari abl e.

Conversion: BS1 > BS2
1. Change all parentheses, "(" and ")", to brackets, "[" and "]"
* Any or all arguments may be nibble variables for efficiency.
* The optional ?? operator may be included for flexibility.
Exanpl e:
BS1: LOOXDOMN  bO, ("A", "B", "C', "D'), bl
BS2: LOOKDOMN BytevVal ue, ["A', "B', "C', "D'], Result
Conversion: BS1 < BS2
1. Change all brackets, "[" and "]", to parentheses, "(" and ")".
2. Renmove the "??," argunment if it exists and nodify the list if
possible. "=" is assumed in the Stanp I.

* None of the

argunents may ni bbl e vari abl es.

Exanpl e:
BS2: LOOKDOMN ByteValue, [1, 2, 3, 4], Result
BS1: LOOKDOMN b0, (1, 2, 3, 4), bl

LOOKUP

BASI C Stanp |



LOOKUP i ndex, (valueO, valuel,... valueN, variable

* INDEX is a constant or a bit, byte or word vari abl e.

* VALUEO, VALUE1l, etc. are constants or a bit, byte or word vari abl es.

* VARIABLE is a bit, byte or word vari abl e.

BASI C Stanp |1
LOOKUP i ndex, [valueO, valuel,... valueN, variable

* |NDEX is a constant, expression or a bit, nibble, byte or word
vari abl e.

* VALUEO, VALUEl, etc. are constants, expressions or bit, nibble,
or word vari abl es.

* VARIABLE is a bit, nibble, byte or word vari abl e.

Conversion: BS1 > BS2
1. Change all parentheses, "(" and ")", to brackets, "[" and "]"

* Any or all argunments may be nibble variables for efficiency.

Exanpl e:
BS1: LOOXUP b0, (1, 2, 3, 4), b1l
BS2: LOOKUP ByteValue, [1, 2, 3, 4], Result

Conversion: BS1 < BS2
1. Change all brackets, "[" and "]", to parentheses, "(" and ")"

* None of the argunments may ni bbl e vari abl es.

Exanpl e:
BS2: LOOKUP ByteValue, [1, 2, 3, 4], Result

BS1: LOCKUP b0, (1, 2, 3, 4), bl

byt e



LOW

BASI C Stanp |
LOWV pin

* PINis a constant or a bit, byte or word variable in the range 0..7.

BASI C Stanp |1
LOWV pin

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

Conversion: BS1 > BS2
* PIN may be a constant or a bit, nibble, byte or word variable in the
range 0..15.

Conversion: BS1 < BS2
1. PIN nust be a constant or a bit, byte or word variable in the range
0..7.

Exanpl e:
BS2: LOW 15

BS1: LOW 7



NAP

BASI C Stanp |
NAP peri od

* PERROD is a constant or a bit, byte or word variable in the range 0..7

representing 18ns intervals.
* Current is reduced to 20uA (assum ng no | oads).

BASI C Stanp |1
NAP peri od

* PERIOD is a constant, expression or a bit, nibble, byte or word
variable in the range 0..7 representing 18ns intervals.
* Current is reduced to 50uA (assum ng no | oads).

Conver si on:
No conversi on necessary.



QUTPUT

BASI C Stanp |
QUTPUT pin

* PINis a constant or a bit, byte or word variable in the range 0..7.

BASI C Stanp |1
QUTPUT pin

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

Conversion: BS1 > BS2
* PIN may be a constant or a bit, nibble, byte or word variable in the
range 0..15.

Conversion: BS1 < BS2
1. PIN nust be a constant or a bit, byte or word variable in the range
0..7.

Exanpl e:
BS2: QUTPUT 15

BS1: I NPUT 7



PAUSE

BASI C Stanp |
PAUSE m | liseconds

* MLLISECONDS is a constant or a bit, byte or word variable in the
range 0..65535.

BASIC Stanp |1
PAUSE m | | i seconds

* MLLISECONDS is a constant, expression or a bit, nibble, byte or word
variable in the range 0..65535.

Conver si on:
No conversi on necessary.



POT (See RCTI ME)



PULSI N

BASI C Stanp |
PULSIN pin, state, variable

* PINis a constant, expression or a bit, byte or word variable in the
range 0..7.

* STATE is a constant, expression or a bit, byte or word variable in the
range O.. 1.

* VARIABLE is a bit, byte or word vari abl e.
Measurenents are in 10uS intervals and the instruction will tinme out
in 0.65535 seconds.

BASI C Stanp |1
PULSIN pin, state, variable

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

* STATE is a constant, expression or a bit, nibble, byte or word
variable in the range 0..1.

* VARIABLE is a bit, nibble, byte or word vari abl e.
Measurenents are in 2uS intervals and the instruction will time out in
0. 13107 seconds.

Conversion: BS1 > BS2

* Any or all argunments nmay be a nibble variable for efficiency.

* PIN may be in the range O0..15.

* Returned value is 5 tines less than in the Stanp | counterpart.

Conversion: BS1 < BS2

* None of the arguments nay be a ni bble variable.

* PIN nust be in the range 0..7.

* Returned value is 5 tines nore than in the Stanp | counterpart.

Exanpl e:
BS2: PULSIN 15, 1, Result

BS1: PULSIN 7, 1, W



PULSQUT

BASI C Stanp |
PULSQUT pin, tinme

* PINis a constant or a bit, byte or word variable in the range 0..7.
* TIME is a constant or a bit, byte or word variable in the range
0..65535 representing the pulse width in 10uS units.

BASI C Stanp |1
PULSQUT pin, period

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

* PERIOD is a constant, expression or a bit, nibble, byte or word
variable in the range 0..65535 representing the pulse width in 2uS
units.

Conversion: BS1 > BS2
1. PERIOD = TIME * 5.
* PIN may be a nibble variable in the range 0..15.

Exampl e:
BS1: PULSQUT 1, 10
BS2: PULSQUT 1, 50

Conversion: BS1 < BS2
1. TIME = PERIOD / 5.
* PIN nust be in the range 0..7 and nmust not be a nibble variable.

Exanpl e:
BS2: PULSQUT 15, 25

BS1: PULSQUT 7, 5



PVWM

BASI C Stanp |
PW pin, duty, cycles

*

*

*

PINis a constant or a bit, byte or word variable in the range 0..7.
DUTY is a constant or a bit, byte or word variable in the range
0..255.

CYCLES is a constant or a bit, byte or word variable in the range
0..255 representing the nunber of 5ns cycles to output.

BASI C Stanp ||
PW pin, duty, cycles

*

PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

DUTY is a constant, expression or a bit, nibble, byte or word variable
in the range 0..255.

CYCLES is a constant, expression or a bit, nibble, byte or word
variable in the range 0..255 representing the nunber of 1ns cycles to
out put .

Conversion: BSl1 > BS2
1. CYCLES = CYCLES * 5.

*

PIN may be a nibble variable in the range 0..15.

Exampl e:
BS1: PW 0, 5, 1
BS2: PW 0, 5, 5

Conversion: BS1 < BS2
1. CYCLES = CYCLES / 5.
* PIN nust be in the range 0..7 and nmust not be a nibble variable.



Exanpl e:

BS2: PW 15, 5, 20
BS1: PW 7, 5, 4
RANDOM
BASI C Stanp |

RANDOM vari abl e
* VARI ABLE is a byte or word variable in the range 0..65535.

BASIC Stanp |1
RANDOM vari abl e

* VARI ABLE is a byte or word variable in the range 0..65535.

Conversion: BS1 > BS2
* The nunbers generated for any given input will not be the sane on the
Stanmp Il as in the Stanp I.

Conversion: BS1 < BS2
* The nunbers generated for any given input will not be the sane on the
Stanp | as in the Stanmp I1.



RCTI ME

BASI C Stanp |
POT pin, scale, bytevariable

* PINis a constant or a bit, byte or word variable in the range 0..7.

* SCALE is a constant or a bit, byte or word variable in the range
0..255.

* BYTEVARI ABLE is a byte vari able.

BASI C Stanp ||
RCTIME pin, state, variable

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

* STATE is a constant, expression or a bit, nibble, byte or word
variable in the range 0..1.

* VARIABLE is a bit, nibble, byte or word vari abl e.

Conversion: BS1 > BS2
1. Modify the circuit connected to PINto ook simlar to the foll ow ng
diagram (Note, your values for the resistors and capacitor may be
different).
0 +5



>

> 10K (Pot)
>
|
|
G ound
2. Insert two lines before the POT command as foll ows:
HGH pin ; where PINis the sane PIN in the POl command.
PAUSE del ay ; where DELAY is an appropriate tine in mlliseconds

; to allow the capacitor to fully discharge. You may
; have to try different DELAY values to find an opti mal
; val ue.
3. Change the command's name from'POI' to 'RCTIME .
4. Replace the SCALE argunment with a STATE argunent; our exanple
requires a 1.

* PIN may be a nibble variable in the range 0..15.

RCTI ME (conti nued. . .)

Conversion: BS1 < BS2

1. Modify the circuit connected to PINto ook simlar to the foll ow ng
diagram (Note, your values for the resistor and capacitor may be
different).

10K (Pot)

=== 0. 1luF

|
G ound

2. Delete the code before the RCTI ME command whi ch di scharges the
capacitor. This code usually consists of two |ines as follows:
HGH pin ; where PINis the sane PIN in the RCTI ME comand.
PAUSE del ay ; where DELAY is an appropriate tine in
; mlliseconds to allow the capacitor to
; fully discharge.

3. Change the command's name from'RCTIME to 'POT".

4. Use the ALT-P key conbination to determ ne the appropriate scale
factor for the POT you are using as described in the BASIC Stamp |
manual .

5. Repl ace the STATE argunent with a SCALE ar gunent.

6. Make VARI ABLE a byte vari abl e.



* PI'N nust

READ

be in the range 0..7 and nust not be a nibble variable.

BASI C Stanp |

READ | ocat

* LOCATI ON
0. . 255.
* VARI ABLE

ion, variable
is a constant or a bit, byte or word variable in the range

is a bit, byte or word vari abl e.

BASI C Stanp |1

READ | ocat

* LOCATI ON
vari abl e
* VARl ABLE

Conver si on:
* LOCATI ON
* LOCATI ON

Conver si on:
* LOCATI ON

ion, variable

is a constant, expression or a bit, nibble, byte or word
in the range 0..2047.
is a bit, nibble, byte or word vari abl e.

BS1 > BS2
and VARI ABLE may be a nibble variable for efficiency.
may be in the range 0..2047.

BS1 < BS2
and VARl ABLE nust not be a nibble variable.



* LOCATI ON nust be in the range 0..255.

REVERSE
BASI C Stanp |
REVERSE pin

* PINis a constant or a bit, byte or word variable in the range 0..7.

BASIC Stanp |1
REVERSE pin

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

Conversion: BS1 > BS2
* PIN may be a constant, expression or a bit, nibble, byte or word
variable in the range 0..15.

Conversion: BS1 < BS2
* PIN nust be a constant or a bit, byte or word variable in the range



Exanpl e:
BS2: REVERSE 15
BS1: REVERSE 7
SERI'N
BASI C Stanp |

SERIN pin, baudnode {, (qualifier {,qualifier...} ) } {,{#} variable...}

* PINis a constant or a bit, byte or word variable in the range 0..7.
* BAUDMODE is a constant or a bit, byte or word variable in the range
0..7 or a synbol with the following format: [T|N][2400]|1200] 600| 300].
* QUALI FIERs are optional constants or a bit, byte or word vari abl es
whi ch nmust be received in the designated order for execution to
conti nue.

* VARIABLE is a bit, byte or word vari abl e.
* # will convert ascii nunbers to a binary equival ent.
BASI C Stanp ||

SERIN rpin{\fpin}, baudnode, {plabel,} {tineout, tlabel,} [inputdata]

* RPINis a constant, expression or a bit, nibble, byte or word variable



in the range 0..16.

FPIN is a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

BAUDMODE is a constant, expression or a bit, nibble, byte or word
variable in the range 0..65535.

* PLABEL is a label to junp to in case of a parity error
* TIMEQUT is a constant, expression or a bit, nibble, byte or word

variable in the range 0..65535 representing the nunber of mlliseconds
to wait for an i ncom ng nessage.

* TLABEL is a label to junp to in case of a timeout.

| NPUTDATA is a set of constants, expressions and variabl e nanes
separated by commas and optionally proceeded by the formatters
avai | abl e in the DEBUG conmand, except the ASC and REP formatters.
Additionally, the following formatters are avail abl e:

STR byt earray\ L{\ E} Input a string into bytearray of length L
wi th optional end-character of E. (0's
will fill remaining bytes).

SKI P L I nput and ignore L bytes.

WAl TSTR bytearray{\L} Wait for bytearray string (of L length, or

termnated by O if paraneter is not
specified and is 6 bytes maxi mum.
WAIT (value {,value...}) Wait for up to a six-byte sequence.

SERIN (conti nued. . .)

Conversion: BSl1 > BS2

1

BAUDMODE is a constant or a bit, nibble, byte or word vari abl e equal
to the bit period of the baud rate plus three control bits which
specify 8-bit/7-bit, True/lnverted and Driven/ Qpen output. The
following table lists the Stanp | baudnodes and the correspondi ng
Stanp |1 baudnode:

SERI N Baudnode Conver si on
Stanp | Baudnode Stanp |1 Baudnode
0 or T2400 396
1 or T1200 8132
2 or T600 1646
3 or T300 3313



4 or N2400 396 + $4000
5 or N1200 813 + $4000
6 or N600 1646 + $4000
7 or N300 3313 + $4000

| NPUTDATA i ncl udes QUALI FI ERS and VARI ABLES and nust be encased in
brackets, "[" and "]". |If QUALIFIERS are present, insert the

nmodi fier "WAIT" i medi ately before the open parenthesis before the
first QUALIFIER

Repl ace any optional "#" formatters with the equival ent "DEC
formatter.

* RPIN = PIN and may be in the range 0..16
* BAUDMODE may be any bit period in between 300 baud and 50000 baud and

can be cal cul ated using the foll owi ng fornul a:

| NT(1, 000, 000/ Baud Rate) - 20.

The optional formatter may include any formatter |isted for | NPUTDATA
above.

Exanpl e:
BS1: SERIN 0, 1, ("ABCD'), #B0, Bl
BS2: SERIN 0, 813, [WAIT("ABCD'), DEC FirstByte, SecondByte]

SERI'N (conti nued. . .)

Conversion: BSl1 < BS2

1.
2.

3.

4.

PIN = RPIN and nust be in the range 0..7.

Renove the FPIN argunent "\fpin" if it is specified. No flow control
pinis available on the Stanmp I.

BAUDMODE is a constant or a synbol or a bit, byte or word variable
representing one of the predefined baudnodes. Refer to the BAUDMODE
Conversion table above for Stanp Il baudnodes and their correspondi ng
Stanp | baudnodes. Wile the Stanp Il baudnode is quite flexible,
the Stanp | can only enmul ate specific baud rates.

Renove the PLABEL argunent if it is specified. No parity error



checking is done on the Stanmp I.

5. Renove the TIMEQUT and TLABEL argunents if they are specified. No
ti meout function is available on the Stanp |I; the programw || halt
at the SERIN instruction until satisfactory data arrives.

6. Renmove the brackets, "[" and "]".

7. If QUALIFIERS are specified within a WAIT nodi fier, renmove the word

A
8. IF QUALIFIERS are specified within a WAI TSTR nodifier, replace the
word "WAI TSTR' with an open parenthesis, "(". Convert the bytearray

into a constant text or nunber sequence separated by commas if
necessary (renove the length specifier "\L" if one exists) and insert
a close parenthesis, ")", immediately afterward.

9. If a variable is preceded with a DEC formatter, replace the word
"DEC'" with "#".

10. Any formatter other than DEC and WAIT or WAI TSTR has no direct
equivalent in the Stanp | and nust be renoved. Additional variables
or parsing routines will have to be used to achieve the sanme results
inthe Stanp | as with the Stanmp I1.

Exanpl e:
BS2: SERIN 15, 813, 1000, TimedQut, [WAIT("ABCD'), DEC
FirstByte, SecondByte]
BS1: SERIN 7, 1, ("ABCD'), #B0, Bl
SERQUT
BASI C Stanp |

SERQUT pin, baudnode, ( {#} data {, {#} data...} )

* PINis a constant or a bit, byte or word variable in the range 0..7.
* BAUDMODE is a constant or a bit, byte or word variable in the range
0..15 or a synbol with the follow ng format:
{O [ T| NJ [ 2400] 1200| 600] 300] .



*

*

DATA is a constant or a bit, byte or word vari abl e.
# will convert binary nunbers to ascii text equivalents up to 5 digits
in | ength.

BASI C Stanp |1
SERQUT tpin{\fpin}, baudnode, {pace,} {tinmeout, tlabel,} [outputdata]

*

TPIN is a constant, expression or a bit, nibble, byte or word variable
in the range 0..16.

FPIN is a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

BAUDMODE is a constant, expression or a bit, nibble, byte or word
variable in the range 0..60657.

PACE is a constant, expression or a bit, nibble, byte or word variable
in the range 0..65535 specifying a time (in nmlliseconds) to del ay
between transmtted bytes. This value can only be specified if the
FPIN is not specified.

TIMEQUT is a constant, expression or a bit, nibble, byte or word
variable in the range 0..65535 representing the nunber of mlliseconds
to wait for the signal to transmt the nessage. This value can only
be specified if the FPIN is specified.

TLABEL is a label to junp to in case of a tinmeout. This can only be
specified if the FPIN is specified.

QUTPUTDATA is a set of constants, expressions and variabl e nanes
separated by commas and optionally proceeded by the formatters
avai l abl e in the DEBUG conmmand.

Conversion: BSl1 > BS2

1

BAUDMODE is a constant or a bit, nibble, byte or word vari abl e equal
to the bit period of the baud rate plus three control bits which
specify 8-bit/7-bit, True/lnverted and Driven/ Qpen output. The
following table lists the Stanp | baudnodes and the correspondi ng
Stanp |1 baudnode:

SERQUT (conti nued. . .)

SERCQUT Baudnode Conver si on
Stanp | Baudnode Stanp |1 Baudnode
0 or T2400 396
1 or T1200 813



N

2 or T600 1646

3 or T300 3313

4 or N2400 396 + $4000

5 or N1200 813 + $4000

6 or N600 1646 + $4000
7 or N300 3313 + $4000
8 or 012400 396 + $8000

9 or 0Or1200 813 + $8000

10 or OT600 1646 + $8000
11 or OT300 3313 + $8000
12 or ON2400 396 + $C000

13 or ON1200 813 + $C000

14 or ON6OO 1646 + $C000
15 or ON30O 3313 + $C000

Repl ace the parentheses, "(" and ")", with brackets, "[" and "]".

Repl ace any optional "#" formatters with the equival ent "DEC
formatter.

* TPIN = PIN and may be in the range 0..16.
* BAUDMODE nmay be any bit period in between 300 baud and 50000 baud and

can be cal cul ated using the foll owi ng fornul a:

| NT(1, 000, 000/ Baud Rate) - 20.
The optional formatter may include any valid formatter for the DEBUG
conmand.

Exanpl e:
BS1: SERQUT 3, T2400, ("Start", #BO, Bl)
BS2: SERQUT 3, 396, ["Start", DEC FirstByte, SecondByte]

SERQUT (conti nued. . .)

Conversion: BSl1 < BS2



PIN = TPIN and nust be in the range 0..7.

Renove the FPIN argunent "\fpin" if it is specified. No flow control
pinis available on the Stanmp I.

BAUDMODE is a constant or a synbol or a bit, byte or word variable
representing one of the predefined baudnodes. Refer to the BAUDMODE
Conversion table above for Stanp Il baudnodes and their correspondi ng
Stanp | baudnodes. Wile the Stanp Il baudnode is quite flexible,
the Stanp | can only enul ate specific baud rates.

Renove the PACE argunent if it is specified. No pace value is

all owed on the Stamp I.

Renove the TIMEQUT and TLABEL argunents if they are specified. No
ti meout function is available on the Stanp |I; the programwi ||
transmt data regardl ess of the status of the receiver.

Repl ace the brackets, "[" and "]", with parentheses, "(" and ")".

If a variable is preceded with a DEC formatter, replace the word
"DEC'" with "#".

Any formatter other than DEC has no direct equivalent in the Stamp |
and nmust be renoved. Additional variables or constants will have to
be used to achieve the sane results in the Stanp | as with the Stanp
.

Exanpl e:
BS2: SERCQUT 15, 3313, 1000, TinmedCut, ["Start", DEC FirstByte,
SecondByt €]

BS1: SERQUT 7, T300, ("Start", #B0O, B1)



SHI FTI'N

BASI C Stanp |
NO EQUI VELANT COMVAND

BASI C Stanp |1
SHIFTIN dpin, cpin, node, [result{\bits} { ,result{\bits}... }]

* DPINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15 specifying the data pin.

* CPINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15 specifying the clock pin.

* MODE is a constant, synbol, expression or a bit, nibble, byte or word
variable in the range 0..4 specifying the bit order and clock node. O
or MSBPRE = nsb first, pre-clock, 1 or LSBPRE = |sb first, pre-clock
2 or MSBPOST = nmsb first, post-clock, 3 or LSBPOST = |Isb first, post-
cl ock.

* RESULT is a bit, nibble, byte or word vari abl e where the received data
i s stored.

* BITSis a constant, expression or a bit, nibble, byte or word variable
in the range 1..16 specifying the nunber of bits to receive in RESULT.
The default is 8.

Conversion: BS1 > BS2

* Code such as the follow ng
SYMBOL Val ue BO "Result of shifted data

SYMBCOL Count Bl "Counter variable

SYMBOL CLK = "Cock pinis pin0

SYMBOL DATA = PINL "Data pinis pin1l

(@I

DIRS = 990000001 "Set Clock pin as output and Data pin as input
FOR Count =1 TO 8
PULSQUT CLK, 1 "Precl ock the data
Value = Value * 2 + DATA 'Shift result left and grab next
"data bit
NEXT Count

May be converted to the foll ow ng code:

Val ue VAR BYTE "Result of shifted data

CLK CON 0 "Cock pinis pin0

DATA CON 1 "Data pinis pin1l

DIRS = 9%000000000000001 '"Set Clock pin as output and Data pin as
"i nput

SHI FTIN DATA, CLK, MSBPRE, [ Val ue\8]



SHI FTIN (conti nued.. .)

Conversion: BS1 < BS2
* Code such as the foll ow ng:

Val ue VAR BYTE "Result of shifted data
DIRS = 99000000000000001 'Clock pinis O and Data pinis 1
SH FTIN 1, 0, LSBPCST, [Val ue\8]

May be converted to the foll ow ng code:

SYMBOL Value = BO "Result of shifted data
SYMBOL Count = Bl "Counter variable
DIRS = 990000001 "Cock pinis 0 and Data pinis 1
FOR Count =1 TO 8
Val ue = DATA * 256 + Value / 2 "Shift grab next data bit and
"shift right
PULSQUT CLK, 1 ' Postcl ock the data

NEXT Count



SHI FTOUT

BASI C Stanp |
NO EQUI VELANT COMVAND

BASI C Stanp ||
SHI FTQUT dpin, cpin, node, [data{\bits} {, data{\bits}... }]

*

DPIN is a constant, expression or a bit, nibble, byte or word variable
in the range 0..15 specifying the data pin.

CPIN is a constant, expression or a bit, nibble, byte or word variable
in the range 0..15 specifying the clock pin.

MODE is a constant, synbol, expression or a bit, nibble, byte or word

variable in the range 0..1 specifying the bit order. 0 or LSBFIRST =

Isb first, 1 or MSBFIRST = nsb first.

DATA is a constant, expression or a bit, nibble, byte or word variable
containing the data to send out.

BITS is a constant, expression or a bit, nibble, byte or word variable
in the range 1..16 specifying the nunber of bits of DATA to send. The
default is 8.

Conversion: BSl1 > BS2

*

Code such as the foll ow ng

SYMBOL Count = Bl "Counter variabl e
SYMBOL CLK =0 "Cock pinis pin0
SYMBOL DATA = PINL "Data pinis pin1l
DIRS = 990000011 "Set Clock and Data pins as outputs

BO = 125 "Value to be shifted out
FOR Count =1 TO 8

DATA = BI T7 'Send out MSB of BO
PULSQUT CLK, 1 '"Clock the data
BO = BO * 2 "Shift the value left; note that this causes us

"to | ose the val ue
NEXT Count "when we're done shifting

May be converted to the foll ow ng code:

Val ue VAR BYTE "Value to be shifted out

CLK CON O "Cock pinis pin0

DATA CON 1 "Data pinis pin1l

DIRS = 99000000000000011 ' Set O ock and Data pins as outputs

Val ue = 125

SHI FTOQUT DATA, CLK, MSBFIRST, [ Val ue\8] "Note that value is



"still intact after were
"done shifting

SHI FTQUT (conti nued. . .)

Conversion: BS1 < BS2
* Code such as the follow ng

Val ue VAR BYTE "Value to be shifted out

CLK CON O "Cock pinis pin0

DATA CON 1 "Data pinis pin1l

DIRS = 99000000000000011 ' Set O ock and Data pins as outputs
Val ue = 220

SH FTOUT DATA, CLK, LSBFIRST, [Val ue\8] "Note that value is

"still intact after were
"done shifting

May be converted to the foll ow ng code:

SYMBOL Count = Bl "Counter variabl e
SYMBOL CLK =0 "Cock pinis pin0
SYMBOL DATA = PINL "Data pinis pin1l
DIRS = 990000011 "Set Clock and Data pins as outputs
BO = 220 "Value to be shifted out
FOR Count =1 TO 8
DATA = BITO 'Send out LSB of BO
PULSQUT CLK, 1 '"Clock the data
BO = B0/ 2 "Shift the value left; note that the value is

"l ost after were done
NEXT Count "shifting



SLEEP

BASI C Stanp |
SLEEP seconds

* SECONDS is a constant or a bit, byte or word variable in the range
1..65535 specifying the nunber of seconds to sleep

BASIC Stanp |1
SLEEP seconds

* SECONDS is a constant, expression or a bit, nibble, byte or word
variable in the range 0..65535 specifying the nunber of seconds to
sl eep.

Conver si on:
No conversi on necessary.



SOUND (See FREQOUT)



STOP

BASI C Stanp |
NO EQUI VELANT COMVAND

BASI C Stanp |1
STOP

* Execution is frozen, such as with the END command, however, | ow power

node is not entered and the I/ O pins never go into high inpedance
node.

Conversion: BS1 > BS2
* Code such as the foll ow ng:
St opExecuti on: GOTO St opExecution
May be converted to the foll ow ng code:
St opExecuti on:  STOP
Conversion: BS1 < BS2
* Code such as the foll ow ng:
Qit: STOP
May be converted to the foll ow ng code:

Quit: GOTO Qui't



TOGGELE

BASI C Stanp |
TOGELE pin

* PINis a constant or a bit, byte or word variable in the range 0..7.

BASI C Stanp |1
TOGELE pin

* PINis a constant, expression or a bit, nibble, byte or word variable
in the range 0..15.

Conversion: BS1 > BS2

* PIN may be a ni bble variable and may be in the range O0..15.

Conversion: BS1 < BS2
* PIN nust not be a nibble variable and nust be in the range 0..7.

Exampl e:
BS2: TOGGLE 15

BS1: TOGELE 7



WRI TE

BASI C Stanp |
WRI TE | ocation, data

* LOCATION is a constant or a bit, byte or word variable in the range
0..255.
* DATA is a constant or a bit, byte or word variabl e.

BASIC Stanp |1
WRI TE | ocation, data

* LOCATION i s a constant, expression or a bit, nibble, byte or word
variable in the range 0..2047.

* DATA is a constant, expression or a bit, nibble, byte or word
vari abl e.

Conversion: BS1 > BS2
* LOCATI ON and DATA may be a nibble variable for efficiency.
* LOCATION may be in the range 0..2047.

Conversion: BSl1 < BS2
* LOCATI ON and DATA nust not be a nibble variable.
* LOCATI ON nust be in the range 0..255.



Xout

BASI C Stanp |

NO EQUI VELANT COVVAND

BASI C Stanp |1

XQUT npin, zpin, [house\keyorconmand{\cycl es}

{, house\ keyor command{\cycles}... }]

* MPIN is a constant, expression or a bit, nibble, byte or word variable
in the range 0..15 specifying the nodul ati on pin.

* ZPIN is a constant, expression or a bit, nibble, byte or word variable
in the range 0..15 specifying the zero-crossing pin.

* HOUSE is a constant, expression or a bit, nibble, byte or word
variable in the range 0..15 specifying the house code A .P
respectively.

* KEYORCOMWAND i s a constant, expression or a bit, nibble, byte or word
variable in the range 0..15 specifying keys 1..16 respectively or is
one of the commands in the follow ng table:

X-10 Conmmands

X-10 Command (synbol) Val ue
UNI TON 2940010
UNI TOFF 941010
UNI TSOFF 941100
LI GHTSON 2940100
DI M 941110

BRI GHT 940110



* CYCLES is a constant, expression or a bit, nibble, byte or word
variable in the range 2..65535 specifying the nunber of cycles to
send. (Default is 2).

Conver si on:
No conver si on possi bl e.



