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BS2p “Plus Pack” AppKit (#45184)

Introduction

The BS2p “Plus Pack” is a selection of components and ready-to-run source code to assist experimenters
with mastering some of the exciting new features of the BS2p; specifically the use of parallel LCDs,
Philips PC™ components and Dallas Semiconductor 1-Wire® components.

Please note that this AppKit is designed for intermediate to advanced users. The schematics and source
code have been carefully checked and are commented, but the expectation is that the user will consult
the appropriate product data sheets (not duplicated here) for detailed explanation of each component’s
operation.

Each of the enclosed experiments was built, tested and run on the BS2p Demo Board (#45183). Should
you desire more space for connecting components, please consider the NX-1000 lab board (#28135).

Packing List

Verify that your BS2p “Plus Pack” package is complete in accordance with the list below. The contents of
the package include:

Packing List (this page)

Documentation/Source Code Diskette

Parallel LCD module; 2 lines x 16 characters (HD44780-compatible)
PCF8574 Remote 8-Bit 1/0 Expander

PCF8583 Clock/Calendar with 240 x 8-Bit RAM
PCF8591 8-Bit A/D and D/A Converter

241.C32 32K Serial EEPROM

(2) DS1822 Econo-MicoLAN Digital Thermometer
DS2405 Addressable Switch

DS2890 1-Wire Digital Potentiometer

(4) Jumper wires packs

220 ohm resistor

(2) 1K resistor

10K resistor

100K potentiometer

0.01 uF capacitor

(2) low-current LED

Normally-open pushbutton switch

32.678 kHz crystal

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001 Page 1



PP_LCDDEMO1.BSP

Pur pose. . .
Aut hor. . ..

E- mai
Start
Updat

Connect LCD to

the BS2p Demo Board X5

Install jumper X6
Adjust contrast pot for best display

..... PP_LCDDEMOL. BSP

Basi c LCD Denp - Single Line Mde
Paral | ax, Inc.

|.... stanptech@aral |l axi nc. com

ed. ..
ed... 26 SEP

{ $STAVP BS2p}

2001

Thi s program denonstrates LCD basics using the BS2p.

To run this programon the BS2p Denp Board, connect the LCD and install
Junper X6. Adjust contrast pot for best display.

Refer to the Hitachi HD44780 docunentation for details on LCD control.

CON 0

----- [ Constants ]
NoCnd CON
C rLCD CON
Cr sr Hm CON
CrsrlLf CON
CrsrRt CON
Di spLf CON
D spRt CON
DDRam CON
Di spCtrl CON
On CON
O f CON
B [ Variables ]
cnd VAR

$00 ' No command in LCDOUT

$01 ' clear the LCD

$02 ' nobve cursor to hone position
$10 ' nove cursor |eft

$14 ' nove cursor right

$18 ' shift displayed chars |eft
$1C " shift displayed chars right
$80 ' Display Data RAM control
290001000 ' display control conmand

1

0

Byt e ' command sent to LCD
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di spl ay VAR

cur sor VAR
bl i nki ng VAR
char VAR
i dx VAR

----- [ Initialization ]

Initialize:

cnd. Bit2
cnd.Bitl
cnd.BitO

crd
Byt e

PAUSE 500

LCDCVD LCDpi n, 90110000
LCDCMVD LCDpi n, 990110000
LCDCVD LCDpi n, 90110000 :
LCDCMVD LCDpi n, 990100000
LCDCVD LCDpi n, 90001100

LCDCMD LCDpi n, 90000110

PAUSE 5
PAUSE 0
PAUSE 0O
PAUSE 0
PAUSE 0

Mai n:
LCDCMVD LCDpi n, d rLCD
PAUSE 500

Spl ash_Scr een

LCDOUT LCDpi n, NoCnd, [ " THE BASI C STAMP! "]

PAUSE 2000

Cur sor _On:

LCDCVD LCDpi n, Cr sr HM

cmd = DispCrl

di splay = On
cursor = On
LCDCVD LCDpi n, cnd
PAUSE 500

Move Cursor:
FOR idx = 1 TO 15

LCDCVD LCDpi n, Crsr Rt

PAUSE 150
NEXT

FOR idx = 14 TOO
cnmd = DDRam + i dx
LCDCMD LCDpi n, cnd
PAUSE 150

NEXT

PAUSE 1000

Bl ock_Cur sor
cmd = DispCirl
di splay = On
bl i nking = On
LCDCVD LCDpi n, cnd
PAUSE 2000
blinking = Of
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di splay on/off bit
cursor on/off bit
bl i nki ng on/ of f bit

character sent to LCD
| oop count er

let the LCD settle
8-bit node

4-bit node
no crsr, no blink
inc crsr, no disp shift

cl ear displ ay

nove the cursor hone

nove the cursor across display

go backward by noving cursor

to a specific address

enabl e bl ock cursor

turn it off
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LCDCVD LCDpi n, crd

Fl ash_Di spl ay:
cmd = DispCrl
di splay = On

FOR idx = 1 TO 10
di spl ay = ~di spl ay
LCDCMD LCDpi n, cnd
PAUSE 250

NEXT

PAUSE 1000

Shi ft_Di spl ay:

FOR idx = 1 TO 16
LCDCMVD LCDpi n, Di spRt
PAUSE 100

NEXT

PAUSE 1000

FOR idx = 1 TO 16
LCDCVD LCDpi n, Di spLf
PAUSE 100

NEXT

PAUSE 1000
GOTO Mai n
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flash di splay by
toggling display bit

shift display to right

shift display back

do it all over
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PP_LCDDEMOZ2.BSP

Connect LCD to the BS2p Demo Board X5
Install jumper X6
Adjust contrast pot for best display

" File...... PP_L CDDEMX2. BSP

' Purpose... Basic LCD Denp - Miulti-line node with custom characters
Aut hor. ... Parallax, Inc.
E-nail.... stanptech@arall axi nc.com
Started. ..

Updated... 26 SEP 2001

{ $STAVP BS2p}

Thi s program denonstrates the use of the multi-line initialization and
the use of custom characters. Wen using the standard 5x7 font, the LCD

will hold up to eight custoner characters.

To run this programon the BS2p Denp Board,
Junper X6. Adjust contrast pot for best display.

connect the LCD and install

Refer to the Hitachi HD44780 docunentation for details on LCD control.

NoCnd CON $00

drLCD CON $01
Cr sr Hm CON $02
CrsrLf CON $10
CrsrRt CON $14
Di spLf CON $18
D spRt CON $1C
DDRam CON $80
CGRam CON $40
Li nel CON $80
Li ne2 CON $C0
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No command in LCDOUT

clear the LCD

nmove cursor to home position
nove cursor |eft

nove cursor right

shift displayed chars |eft
shift displayed chars right
Di spl ay Data RAM contr ol
Cust om charact er RAM
DDRAM address of line 1
DDRAM addr ess of line 2
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cmd VAR Byt e ' command sent to LCD

char VAR Byt e ' character sent to LCD
newChr VAR Byt e ' new character for animation
addr VAR Byt e ' address in EE and displ ay
cNum VAR Byt e ' character number

custom character definitions

Mout hO DATA $0E, $1F, $1F, $1F, $1F, $1F, $0E, $00
Mout hl DATA $OE, $1F, $1F, $18, $1F, $1F, $0E, $00
Mout h2 DATA $0E, $1F, $1C, $18, $1C, $1F, $0E, $00
Smle DATA $00, $0A, $0A, $00, $11, $0E, $06, $00
Vsg DATA " 1S VERY CcOOL! ", 3 ' reveal ed nessage

e [ Initialization J----------mmmmmm i

Initialize:
PAUSE 500 ' let the LCD settle
LCDCVD LCDpi n, 990110000 : PAUSE 5 ' 8-bit node

LCDCMVD LCDpi n, 90110000 : PAUSE 0
LCDCVD LCDpi n, 90110000 : PAUSE 0

LCDCVD LCDpi n, 990100000 : PAUSE 0 ' 4-bit node
LCDCVD LCDpi n, 990101000 : PAUSE 0 ' 2-line nmode
LCDCVD LCDpi n, 90001100 : PAUSE 0 ' no crsr, no blink
LCDCVD LCDpi n, 90000110 ' inc crsr, no disp shift
DLChar s: ' downl oad custom chars to LCD
LCDCVD LCDpi n, CGRam ' prepare to wite CG data
FOR addr = MouthO TO (Smile + 7) ' build 4 custom chars
READ addr, char ' get byte from EEPROM
LCDOUT LCDpi n, NoCnd, [ char] ' put into LCD CGRAM
NEXT

Mai n:
LCDCVD LCDpi n, C rLCD
PAUSE 1000
LCDOUT LCDpi n, NoCnd, [ " THE BASI C STAVP']
PAUSE 2000

Ani mati on by character replacenment

FOR addr = 0 TO 15 ' cover 16 characters
READ (Msg + addr), newChr ' get new char from nessage
cnmd = Line2 + addr ' set new DDRAM addr ess
FOR cNum= 0 TO 4 ' 5 characters in cycle
LOOKUP cNum [ 2, 1, 0, 1, newChr ], char
LCDOUT LCDpi n, cmd, [ char] ' write ani mation character
PAUSE 100 ' delay between ani mation chars
NEXT
NEXT
PAUSE 3000
GOTO Mai n ' do it all over
END
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PP_LCDFONT.BSP

Connect LCD to the BS2p Demo Board X5
Install jumper X6
Adjust contrast pot for best display

File...... PP_LCDCFONT. BSP

Pur pose... Advanced LCD Denp - custom numeric font(s)
Aut hor. ... Parallax, Inc.

E-nail.... stanptech@arall axi nc.com

Started. ..

Updated... 26 SEP 2001

{ $STAVP BS2p}

Thi s program denonstrates character definition replacenent in order to create
a custom font for nunbers. This programcreates three custom characters that
are used to display the tens, ones and tenths value of a counter.

The program anal yzes the counter and updates the screen by downl oadi ng the
appropriate character map for each digit.

To run this programon the BS2p Denb Board, connect the LCD and install
Junper X6. Adjust contrast pot for best display.

Refer to the Hitachi HD44780 docunentation for details on LCD control.

NoCrd CON $00 No command i n LCDOUT
crLCD CN $01 clear the LCD

Cr sr Hm CON $02 nove cursor to honme position
CrsrLf CON $10 nove cursor |eft

CrsrRt CON $14 nove cursor right

Di spLf CON $18 shift displayed chars |eft
Di spRt CON $1C shift displayed chars right
DDRam CON $80 Di spl ay Data RAM contr ol
CGRam CON $40 Cust om char acter RAM

Li nel CON $80 DDRAM address of line 1

Li ne2 CON $CO DDRAM address of |ine 2

CLi nes CON 8 lines per character

Space CON 10

Parallax, Inc. « BS2p “Plus Pack” (#45184)

10/2001
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char
addr
cNum
i dx

count er

VAR
VAR
VAR
VAR

VAR

character definitions

0000000000
(Q(QtQ(Q:QfQ(Q:Q(Q(QcQ
NODONDOUTNWNPRO

|
°
o

Initi

Initialize:
PAUSE 500

LCDCVD
LCDCNMD
LCDCNVD
LCDCVD
LCDCMVD
LCDCMVD
LCDCVD

LCDpi
L CDpi
L CDpi
LCDpi
L CDpi
LCDpi

LCDpi n, 990000110

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

alization

n, 90101000 : PAUSE O

Byt e ' character sent to LCD

Byt e ' EE starting address of map
Ni b ' character nunber

Ni b ' loop counter

Wor d

- digits 0 - 9 and space

$1F, $11, $11, $19, $19, $19, $1F, $00
$04, $04, $04, $0C, $0C, $0C, $0C, $00
$1F, $01, $01, $1F, $18, $18, $1F, $00
$1E, $02, $02, $1F, $03, $03, $1F, $00
$18, $18, $18, $19, $1F, $01, $01, $00
$1F, $18, $18, $1F, $01, $01, $1F, $00
$18, $10, $10, $1F, $19, $19, $1F, $00
$1F, $11, $01, $03, $03, $03, $03, $00
$OE, $0A, $0A, $1F, $13, $13, $1F, $00
$1F, $11, $11, $1F, $03, $03, $03, $00
$00, $00, $00, $00, $00, $00, $00, $00

] _______________________________________________________

let the LCD settle
n, 90110000 : PAUSE 5 ' 8-bit
n, 90110000 : PAUSE O
n, 90110000 : PAUSE O
n, 90100000 : PAUSE O ' 4-bit

node

node

2-1ine node

n, 90001100 : PAUSE 0 ' no crsr, no blink

FOR cNum = 0 TO 2
LOOKUP cNum [ Di g_0, Di g_0, Di g_Spc], addr
GOSUB Updat e_CC

NEXT

Mai n:

inc crsr,

no di sp shift

initialize cust chars

LCDOUT LCDpin, d rLCD, ["CUSTOM DI A TS"] ' setup display
LCDOUT LCDpin, (Line2 + 12),[2,1,".",0]

Show_Count er :
FOR count er
FOR cNum = 0 TO 2

addr = counter

= 0 TO 999 ' count

DI G cNum

IF (cNum < 2) OR (addr > 0) THEN Di git XK
addr = Space
Di gi t K

addr = addr *

GOSUB Updat e_CC

NEXT

intenths 0 -

get a digit

99.9

| eadi ng space if < 10

downl oad to LCD

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001

CLi nes ' calculate map for this digit
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PAUSE 100
NEXT

GOTO Mai n
END

----- [ Subroutines J---------c-ooooomon e

Updat e_CC: ' update custom character
LCDCVD LCDpi n, (CGRam + (cNum * CLi nes)) ' point to character map
FOR idx = 0 TO (CLines - 1)
READ (addr + idx), char ' get data for character line
LCDOUT LCDpi n, NoCnd, [ char] ' wite to LCD CGRAM
NEXT
RETURN
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PP_LCDODO.BSP

Connect LCD to the BS2p Demo Board X5
Install jumper X6
Adjust contrast pot for best display

" File...... PP_LCDCDO. BSP

' Purpose... Advanced LCD Denmb - rewiting CGRAM on the fly
" Author.... Parallax, Inc.

' E-mail.... stanptech@arall axinc.com

' Started. ..

' Updated... 26 SEP 2001

' {$STAWP BS2p}

' This program denponstrates LCD character ani mation by witing to the

' character map (in CGRAM for a character that is already displayed. The
refresh cycle of the LCD will cause the character to change when its
map i s changed. This technique (originally by Scott Edwards) all ows

' the programer to create advanced ani mati ons by storing character (cell)
' definitions in the Stanp's EEPROM

' This programdisplays a rolling odoneter type reading (last digit
"rolls"). Character definitions are copied fromthe standard set
(using "LCD Character Creator" software from Paral |l ax).

Each character definition is separated by 2 blank lines in order to create
10 lines per "rolling" character. This nakes the math for cal cul ating
the starting line of the roller very easy.

To run this programon the BS2p Denmo Board, connect the LCD and install
Junper X6. Adjust contrast pot for best display.

' Refer to the Htachi HD44780 docunentation for details on LCD control.

NoCrrd CON $00 ' No conmmand i n LCDOUT

crLCD CON $01 ' clear the LCD

Cr sr Hm CON $02 ' nove cursor to hone position
CrsrlLf CON $10 ' nmove cursor |eft

CrsrRt CON $14 ' nmove cursor right

Di spLf CON $18 ' shift displayed chars |eft
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D spRt CON $1C ' shift displayed chars right

DDRam CON $80 ' Display Data RAM contr ol
CCGRam CON $40 ' Custom character RAM

Li nel CON $80 ' DDRAM address of line 1

Li ne2 CON $Q0 ' DDRAM address of line 2

CLi nes CON 8 " lines per character

QdoChar CON 0 ' ani mat ed odonet er character

oo [ Variables J----------ommmmm oo

cnd VAR Byt e ' command sent to LCD

char VAR Byt e ' character sent to LCD

addr VAR Byt e ' EE starting address of nmap
cNum VAR Ni b ' character nunber

i dx VAR Ni b " loop counter

count er VAR Wor d

hundr eds VAR Byt e ' hundredt hs val ue of counter
tenp VAR Wor d ' tenmp value for RJ display
wi dt h VAR Ni b " width of rt justified

pos VAR Byt e ' LCD display position
digits VAR Ni b ' digits to display

rolling odoneter character definitions

Char 0 DATA $0E, $11, $13, $15, $19, $11, $0E, $00, $00, $00
Char 1 DATA $04, $0C, $04, $04, $04, $04, $0E, $00, $00, $00
Char 2 DATA $0E, $11, $01, $02, $04, $08, $1F, $00, $00, $00
Char 3 DATA $1F, $02, $04, $02, $01, $11, $0E, $00, $00, $00
Char 4 DATA $02, $06, $0A, $12, $1F, $02, $02, $00, $00, $00
Char 5 DATA $1F, $10, $1E, $01, $01, $11, $0E, $00, $00, $00
Char 6 DATA $06, $08, $10, $1E, $11, $11, $0E, $00, $00, $00
Char 7 DATA $1F, $01, $02, $04, $08, $08, $08, $00, $00, $00
Char 8 DATA $0E, $11, $11, $OE, $11, $11, $0E, $00, $00, $00
Char 9 DATA $0OE, $11, $11, $0F, $01, $02, $0C, $00, $00, $00

inverted character definitions (white on bl ack)

Char Oi DATA $11, $0E, $0C, $0A, $06, $0E, $11, $1F, $1F, $1F

Char 1i DATA $1B, $13, $1B, $1B, $1B, $1B, $11, $1F, $1F, $1F
Char 2i DATA $11, $0E, $1E, $1D, $1B, $17, $00, $1F, $1F, $1F
Char 3i DATA $00, $1D, $1B, $1D, $1E, $0E, $11, $1F, $1F, $1F
Char 4i DATA $1D, $19, $15, $0D, $00, $1D, $1D, $1F, $1F, $1F
Char 5i DATA $00, $0F, $01, $1E, $1E, $0E, $11, $1F, $1F, $1F
Char 6i DATA $19, $17, $0F, $01, $OE, $0E, $11, $1F, $1F, $1F
Char 7i DATA $00, $1E, $1D, $1B, $17, $17, $17, $1F, $1F, $1F
Char 8i DATA $11, $OE, $0OE, $11, $0E, $0E, $11, $1F, $1F, $1F
Char 9i DATA $11, $0E, $0E, $10, $1E, $1D, $13, $1F, $1F, $1F
MapSt ar t CON Char Oi

B [ Initialization J---------m oo oo

Initialize:
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PAUSE 500

LCDCMD
LCDCVD
LCDCVD
LCDCNMD
LCDCNVD
LCDCVD
LCDCVD

LCDpi n, 990110000 : PAUSE 5
LCDpi n, 990110000 : PAUSE 0
LCDpi n, 990110000 : PAUSE 0
LCDpi n, 90100000 : PAUSE 0
LCDpi n, 990101000 : PAUSE 0
LCDpi n, 90001100 : PAUSE 0
LCDpi n, 990000110

cNum = GdoChar
addr = 0
GOSUB Updat e_CC

Mai n:

LCDOUT LCDpin, A rLCD, ["ROLLER  COUNTER']
LCDQUT LCDpi n, Line2, [" 0", &oChar, "
PAUSE 1000

Show_Count er s:
FOR counter = 0 TO 999
FOR hundreds = 0 TO 99
tenp = counter
width = 3

pos

= Line2 + 1

GOSUB RJ_Pri nt
addr = hundr eds
GOSUB Updat e_CC

pos

= Line2 + 10

GOSUB RJ_Pri nt
LCDOUT LCDpi n, NoCnd, [".", DEC2 hundr eds]
PAUSE 100

NEXT
NEXT

GOTO Mai n

END

Updat e_CC:

LCDCVD LCDpi n, (CGRam + (cNum * CLi nes))

FOR i dx

=0 TO (CLines - 1)

READ MapStart + (addr + idx // 100), char
LCDOUT LCDpi n, NoCmd, [ char]

NEXT
RETURN

RJ_Print:
digits

= width
LOOKDOMN t enp, <[ 0, 10, 100, 1000, 65535] , di gi t s

' let the LCD settle
' 8-bit node

4-bit node

2-1ine node

no crsr, no blink

inc crsr, no disp shift

put "0" into custom character

0.00"]

di spl ay odoneter version

update rolling character
di splay digital version

updat e cust om char act er
point to character map

wite to LCD CGRAM

right justified printing

LCDOUT LCDpi n, pos, [REP " "\ (w dt h-digits), DEC tenp]

RETURN

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001
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PP_LCD5x10.BSP

Connect LCD to the BS2p Demo Board X5
Install jumper X6

Adjust contrast pot for best display
Assemble pushbutton circuit on breadboard

+5
10K
P15

= \/ss
----- R S =T
BS2p Pl us Pack
File...... PP_LCD5x10. BSP
Purpose... Basic LCD Denp -- Using 5x10 font and descended characters
Aut hor.... Parallax, Inc.
E-mail.... stanptech@arall axinc.com
Started...

Updated... 26 SEP 2001

{ $STAMP BS2p}

Thi s program denostrates a nethod of intializing a 2x16 LCD so that it behaves
like a single-line LCD that will display the 5x10 character set. The LCD
character map includes properly descended characters, but they are not mapped
in the normal ASCI1 set. A sinple conversion routine can be used to repl ace
"squi shy" descended characters with proper ones.

Stanp pin 15 is pulled up to Vdd (+5) through 10K. This pin is connected to
Vss (ground) through a N. O pushbutton switch. The pin will read 1 when the
switch is open, 0 when pressed.

To run this programon the BS2p Denp Board, assenble the the switch circuit on
the breadboard, connect the LCD to X5 and install Junper X6. Adjust contrast
pot for best display.

Refer to the Hitachi HD44780 docunentation for details on LCD control.

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001
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B [ 1/ODefinitions J---------comoomo oo

LCDpi n OoON 0
AskBt n VAR I n15

NoCnd CON $00
cdrLCD CON $01
CrsrHm CON $02
CrsrLf CON $10
CrsrRt CON $14
Di spLf CON $18
D spRt CON $1C
DDRam CON $80
NumAns CON 6

_9 CON $E7
_i CON $EA
p CON $FO0
_q CON $F1
_y CON $F9
Pressed CON 0

LCD is connected to QutL
Ask button input pin

No command i n LCDOUT

clear the LCD

nove cursor to hone position
nove cursor |eft

nove cursor right

shift displayed chars |eft
shift displayed chars right
Di spl ay Data RAM contr ol

6 possi bl e answers

DDROM addr esses of descenders

button input is active |ow

oo [ Variables J----------ommmmm oo

char VAR Byt e
addr VAR Byt e
answer VAR Ni b
cl ock VAR Ni b
pntr VAR Ni b

Pr onpt DATA "Ask a question",0
AnsO DATA "Definitely YES', O
Ans1 DATA "Possible...", 0

Ans?2 DATA "Definitely NO', 0
Ans3 DATA "Not likely...",0
Ans4 DATA "Answer uncertain",O
Ans5 DATA "Pl ease ask agai

character sent to LCD
nmessage address

answer poi nter

ani mation cl ock

poi nter to ani nati on character

nmessages for LCD

- [ Initialization J---------cmcmommmm oo

Initialize:
PAUSE 500
LCDCVD LCDpi n, 90110000 :
LCDCVD LCDpi n, 990110000 :
LCDCVD LCDpi n, 990110000 :
LCDCVD LCDpi n, 90100000 :
LCDCVD LCDpi n, 990100100 :
LCDCVD LCDpi n, 990001100 :
LCDCVD LCDpi n, 90000110
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PAUSE 5
PAUSE 0
PAUSE 0
PAUSE 0
PAUSE 0
PAUSE 0

let the LCD settle
8-bit node

4-bit node

5x10 font

no crsr, no blink

inc crsr, no disp shift
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Mai n:

LCDCMVD LCDpi n, C r LCD
addr = Pronpt
GOSUB Show_Msg

Rol | em

GOSUB shuffl e
PAUSE 5

IF (AskBtn = Pressed) THEN Show_Answer

GOTO Rol | em

Show_Answer :

get address of answer nessage

LOOKUP answer, [ Ans0, Ans1, Ans2, Ans3, Ans4, Ans5],

LCDCMD LCDpi n, C r LCD
GOSUB Show_Msg

PAUSE 2000
GOTO Mai n
END

Show_Msg:

READ addr, char

IF (char = 0) THEN Msg_Done
GOSUB Transl at e

LCDOUT LCDpi n, NoCd, [ char]
addr = addr + 1

GOTO Show_Msg

Msg_Done:

RETURN

convert to descender font

- does not change other characters

Transl at e:
LOOKDOWN char, ["g","j","qg","p","y"], char

LOOKUP char,[_g,_j,_q,
RETURN

p, _yl, char

Shuffl e:

answer = answer + 1 // NumAns
clock = clock + 1 // 15

IF (clock > 0) THEN Shuf fl e_Done
LOOKUP pntr,["-+|*"], char

LCDOUT LCDpi n, DDRam + 15, [ char]
pntr = pntr + 1 // 4

Shuf f | e_Done:

RETURN
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clear the LCD

' print pronpt

' shuffle until button pressed

addr

give time to read answer
‘" do it all over

' read a character
if 0, nessage is conplete
fix letters with descenders

' point to next character

' transl ate decended characters

' update answer pointer
updat e poi nter clock

time to update ani mation?
' load ani mation character
wite it at colum 15
updat e ani mati on char
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PP_PCF8574.BSP

Assemble PCF8583574 circuit on breadboard
-- use on-board 4.7K resistors (R1 and R2) for pull-ups

+5 +5 +5 +5
4.7K PCF8574 10K
15 Vdd 12
P8 SDA P7
14 11
P9 SCL P6 F—
10 I:I
P5f—
9
P4 f— —
7
P3f—
1 6 +5
AO P2—
2 5 7
A1 P1
3 4 A/
A2 PO
Vss
1K LED
| (low current)
----- [ Titl e Jommmmmm e e o
BS2p Pl us Pack
File...... PP_PCF8574. BSP
Purpose... Reads renote input and updates 2 renote outputs on PCF8574
Aut hor.... Parall ax
' E-mail.... stanptech@arallaxinc.com
' Started...
Updat ed. .. 26 SEP 2001

{ $STAVP BS2p}

This programreads bit 7 fromthe PCF8574. |If that bit is high (button is
pressed), a counter is incremented and displayed via LEDs on PCF8574 bits
0 and 1.

' Note: Most (not all) 12C devices have multiple internal addresses, so the

| 2CI N and | 2COUT conmands support this with an address paraneter (this byte
Wth the PCF8574, replace the address

cones after the Slave Address byte).
byte with a value that reflects the desired state of the |/O pins, where

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001
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1is an input.

' 941100000 = Bits O - 4 are outputs,

For exanpl e:

bits 5 - 7 are inputs

' For the PCF8574 the syntax becones:

' I12CIN pin, ddr_value, [in_byte]

' | 2CQUT pin, ddr_val ue, [out_byte]

' Special Note: When reading inputs while using the PCF8574 in m xed |/ O node,

" you nust refresh the output bits during the read. This is easily acconplished

! I12CIN pin,

Thi s program uses
' immedi ately above.

' 1 /0O Not es:

' The input bit

' the switch is open,

' PCF8574 can sink current,
this program are setup as active-| ow.
inverts the bits since we're using active | ow out puts.

' cntr

DevType CON
DevAddr CON
W 8574 CON
Rd8574 CON
M xDDR CON

i oByte VAR
bt n VAR
cntr VAR

Initialize:
DEBUG CLS

by ORing the state of the output

(ddr _val ue |

is pulled up to vdd (+5) through 10K

Initialization ]

pins with the DDR val ue.
out _bhits), [out_byte]

the bits in mxed node and will use the syntax descri bed

This input is connected

to Vss (ground) through a N. O pushbutton switch. The input will read 1 when
0 when pressed.
but provi de al nbst no source current. CQutputs for

The tilde (~) in front of the variable

8 ' SDA on 8; SCL on 9

%9100 << 4 ' Device type

%000 << 1 ' address = %900 -> %11
DevType | DevAddr ' wite to PCF8574

w8574 | 1 ' read from PCF8574
241111100 " 1 = input, 0 = output

Byt e " i/o byte for PCF8574
ioByte.Bit7 ' button input (0 = pressed)
Ni b ' counter

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001
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PAUSE 100
DEBUG " PCF8574 Denmp", CR
DEBUG "Press button to update counter”

Mai n:
I12CI N | 2Cpi n, Rd8574, (M xDDR | ~cntr),
I F (btn) THEN Mai n
cntr =cntr +1// 4
DEBUG Hone, 10, 10, 10, BIN2 cntr
1 2COUT | 2Cpin, W8574, M xDDR, [~cntr]
PAUSE 200
@OTO Mai n

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001

[ oByt e]

wait for press
updat e counter

di spl ay on screen
send new val ue
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PP PCF8583.BSP

Assemble PCF8583 circuit on breadboard
-- use on-board 4.7K resistors (R1 and R2) for pull-ups

+5 45 +5
47K PCF8583
8
5 1
P8 SDA
P9 1 ] 32.768 kHz
o], 2 1
f IS
C o L I S

File...... PP_PCF8583. BSP

Pur pose. .. PCF8583 RTC Deno

Aut hor.... Parall ax
' E-mail.... stanptech@arallaxinc.com
' Started. ..

Updated... 26 SEP 2001

{ $STAVP BS2p}

The program denonstrates the PCF8583 RTC/ RAM \When the program starts, you
will be asked if you want to set the tine. |If Yes, you'll enter the hours,
m nutes and day. Wen running, the program displays the time and the day
(by nanme) on a two-1line LCD.

To run this programon the BS2p Denp Board, connect the LCD and install
Junper X3.

Refer to the Hitachi HD44780 docunentation for details on LCD control.
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LCDpi n CON 0 ' LCD is connected to QutL
1 2Cpi n CON 8 ' SDA on 8; SCL on 9
RxD CON 16 ' serial receive (from DEBUG

DevType CON %4010 << 4 ' device type

DevAddr CON 2900 << 1 ' address = %900 -> %001
W 8583 CON DevType | DevAddr ' wite to PCF8583
Rd8583 CON Wwa8s83 | 1 ' read from PCF8583

LCD control characters

NoCnd CON $00 " just print

crLCD CON $01 ' clear the LCD

Cr sr Hm CON $02 ' cursor hone

CrsrLf CON $10 ' cursor left

CrsrRrt CON $14 ' nmove cursor right

Di spLf CON $18 ' shift display |eft

D spRt CON $1C ' shift displayright
DDRam CON $80 ' Display Data RAM control
Li nel CON $80 ' address of line 1

Li ne2 CON $Q0 ' address of line 2

Yes CON 1

No CON 0

Baud96 CON 240 ' 9600-8-N-1 (nmatches DEBUG)

----- [ Variables J--------cmmmmmi e

seconds VAR Byt e

m nut es VAR Byt e

hour s VAR Byt e

day VAR Ni b ' 0 - 6 (day of week)
dat e VAR Byte '1- 31

nmont h VAR Ni b

year VAR Ni b ' 0 - 3 (LeapYear offset)
rawTi me VAR Wor d ' mnutes past m dni ght
regCrl VAR Byt e " [0] control/status
regHuns VAR Byt e ' [1] hundredths (bcd)
regSecs VAR Byt e ' [2] seconds (bcd)
regM ns VAR Byt e " [3] mnutes (bcd)
regHrs VAR Byt e " [4] hours (bcd)

regYr Dat e VAR Byt e ' [5] year & date (bcd+)
r egMoDay VAR Byt e ' [6] day & nonth (bcd+)
r egAddr VAR Byt e ' register address
regDat a VAR Byt e ' data to/fromregister
eeAddr VAR Byt e ' EE data pointer

char VAR Byt e ' character from EE

i dx VAR Byt e ' | oop counter

response VAR Byt e
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----- [ Initialization J----------mmmmmm i

Su DATA " SUNDAY" , 0
Vb DATA MONDAY" , O
Tu DATA TUESDAY", 0
We DATA " VEEDNESDAY" , 0
Th DATA ' THURSDAY", O
Fr DATA FRI DAY", O
Sa DATA ' SATURDAY", O
Initialize:
DEBUG CLS
PAUSE 500
LCD_Set up:
LCDCVD LCDpi n, 990110000 : PAUSE 5
LCDCVD LCDpi n, 90110000 : PAUSE 0
LCDCVD LCDpi n, 990110000 : PAUSE 0
LCDCMVD LCDpi n, 90100000 : PAUSE 0
LCDCMVD LCDpi n, 90101000 : PAUSE 0
LCDCVD LCDpi n, 90001100 : PAUSE 0

LCDCVD LCDpi n, 990000110

LCDOUT LCDpi n, O rLCD, ["BSP <--> PCF8583"]

Check_Set d ock:

DEBUG "Wbul d you |like to set the clock? (Y/N)"

SERI N RxD, Baud96, 10000, Mai n, [ r esponse]
idx = 99

LOOKDOMN response, [ "nNyY"], i dx

idx =idx / 2

IF (idx = 0) THEN Main

Ent er _Hours:
DEBUG CR, "Hours (0..23):
SERI N RxD, Baud96, [ DEC2 hour s]
IF (hours < 24) THEN Enter_M nutes
hours = 6

Ent er _M nut es:
DEBUG CR, "M nutes (0..59):
SERI N RxD, Baud96, [ DEC2 mi nut es]
IF (hours < 60) THEN Ent er _Day
mnutes = 0

Ent er _Day:
DEBUG CR, "Day (0..6 [0 = Sunday]):
SERI N RxD, Baud96, [ DEC1 day]
I F (day < 7) THEN Set The_ d ock
day = 0

Set The_d ock:

month = 9
date = 18
year = 1

GOSUB Put _C ock

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001

open DEBUG w ndow
let LCD settle

8-bit node

4-bit node

2-1ine node

no crsr, no blink

inc crsr, no disp shift

spl ash screen
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Mai n:

DEBUG CLS,

"The clock is running..."

LCDCVD LCDpin, C rLCD

Show_d ock:
GOSUB CGet _Ti me_And_Day
LCDOUT LCDpi n, Li nel, [ DEC2 hours,":",DEC2 m nutes,":", DEC2 seconds]

LCDCMD LCDpi n, (Line2 + 7)
GOSUB Pri nt _Day
GOTO sShow_C ock

Put _Regi ster:
I 2COUT | 2Cpi n, W 8583, r egAddr , [ r egDat a] ' send data to register
RETURN

Get _Regi ster:
1 2CI N | 2Cpi n, Rd8583, r egAddr, [ r egDat a] get data fromregister
RETURN

Put Raw Cd ock: ' set with rawTi nme
mnutes = rawTlime // 60
hours = rawTime / 60

Put _d ock:
regSecs = 0
regM ns. HighNib = minutes / 10 ' convert regs to BCD
regM ns

regHrs. H ghNi b

.LowNib = minutes // 10

hours / 10

regHrs. LowNi b = hours // 10
regvbbDay. H ghNib = nonth / 10
regvbDay. LowNib = nonth // 10

regvbDay = reghoDay | (day << 5) ' pack weekday in
1 2COUT | 2Cpi n, W 8583, 2, [ STR r egSecs\ 5] "'wite time & day
RETURN

Get _Ti me_And_Day:
1 2CI N | 2Cpi n, Rd8583, 0, [ STR regCtr i\ 7]

convert from BCD

seconds
m nut es

(regSecs. H ghNib * 10) + regSecs. LowNi b
(regMns. HghNi b * 10) + regM ns. LowNi b

hours = (regHrs. HighNib * 10) + regHrs. LowNi b

rawTi ne

(hours * 60) + m nutes

day = reghbbDay >> 5

RETURN
Print_Day:
LOCKUP day, [ Su, Mo, Tu, W&, Th, Fr, Sa] , eeAddr ' point to EE string
Print _Loop:
READ eeAddr, char ' read a character
IF (char = 0) THEN Pri nt_Done ' done?

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001
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LCDOUT LCDpi n, NoCd, [ char] ' print the character

eeAddr = eeAddr + 1 ' point to next
GOTO Print_Loop: ' go get it

Pri nt _Done:
RETURN
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PP_PCF8591.BSP

Assemble PCF8591 circuit on breadboard
-- use on-board 4.7K resistors (R1 and R2) for pull-ups

+5 +5 +5
PCF8591
i
47K 16 14
B dd Wref -
F8 5DA A0ut
10
P9 SCL
AlnD
5
A0 Aln1 100K
<]
E A1 Alnz
T
a2 Aln3
Vs Ext AGND

8 12 |13
B [ Tt @ Jommmmmmm o
BS2p Pl us Pack
File...... PP_PCF8591. BSP
Pur pose. .. PCF8591 A2D/ D2A Deno
Aut hor.... Parall ax
E-nail.... stanptech@arall axi nc.com
Started...

Updated... 26 SEP 2001

{ $STAVP BS2p}

Thi s program denonstates the Philips PCF8591 4-channel A2D plus 1-channel
D2A. Channel O input is tied to the output of the D2A pin. Channel 1 input
is tied to the wiper of a pot. Channes 2 and 3 are tied to Vss.

' The PCF85591 uses a control byte after the Sl ave Address. The control byte

' data (see details in PCF8591 docunentation) is used to enable the anal og
output bit and set the kind of analog inputs. |In this denp, the anal og out put

' bit is enabled and four single-ended anal og i nputs are used.

Note that the first byte transmitted in a read cycle contains the conversion
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DevType CON %4001 << 4 ' device type
DevAddr CON %900 << 1 ' address = %900 -> %11
W 8591 CON DevType | DevAddr ' wite to PCF8591
Rd8591 CON w8591 | 1 ' read from PCF8591
D2A_Enabl e CON %©1000000 ' enabl e anal og out put
Aut o_I nc CON 290000100 ' auto inc a2d channel s
MWPB CON $139C "'mllivolts per bit factor
oo [ Variables J---------mmmmmm e
aCut VAR Byt e ' anal og out val ue
aln VAR Byt e(4) ' anal og i nput channel s
mvol t s VAR Wor d ' convert to millivolts
dumy VAR mvol ts. LowByt e
chan VAR Ni b ' channel
B [ EEPROM Dat @ J-------mmm s s m oo oo oo oo e e
B [ Initialization J-----------m e e oo
Initialize:

DEBUG CLS ' call DEBUG wi ndow

PAUSE 250 " let it open
oo [ Main Code J---------mmmmmm oo
Mai n:

DEBUG Hone, "PCF8591 Denp"
Set D2A:

DEBUG Hone, CR, CR "D2A Qut........ ", DEC aQut, " ", CR

1 2COUT | 2Cpin, W 8591, D2A Enable, [aCQut]
CGet _A2D:

I2CI N | 2Cpi n, Rd8591, (D2A Enable | Auto_lnc), [dummy, STR al n\ 4]

FOR chan = 0 TO 3

DEBUG " Channel ", DECl1 chan, " In... ", DEC aln(chan), " ", Tab
mvolts = aln(chan) */ MWPB

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001

result code of the previous read cycle,

so a dummy byte is placed ahead of

the anal og input array in the |12CI N command.

DEBUG "(", DEC nMolts DIG 3, ".",

DEC3 n\ol t s,

" volts)", CR
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NEXT

PAUSE 500 ' del ay between updates
aQut = aQut + 1 ' increnment anal og out put
GOTO Set D2A ' go again

END
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PP _241C32.BSP

Connect LCD to the BS2p Demo Board X5

Install jumper X6

Adjust contrast pot for best display

Assemble 24LC32 ciruit on breadboard

-- use on-board 4.7K resistors (R1 and R2) for pull-ups

+5
241LC32
1 —/
A0 Vdd
2
A1
3
A2 SCL
4
Vss SDA
B [ Tt @ Jommmmmm o
BS2p Pl us Pack
File...... PP_24LC32. BSP
Pur pose... Denonstrates |2CIN, |12COUT and using an LCD
Aut hor.... Parall ax
E-nail.... stanptech@arall axinc.com
Started. ..

Updated... 26 SEP 2001

{ $STAVP BS2p}

This programwites to and reads froma 24LC32 | 2C EEPROM The status of the
program and data are di spl ayed on a 2x16 LCD.

To run this programon the BS2p Denp Board, install the 24LC32 in the bread-
' board and wire connect to the BS2p with junper wires. Connect the LCD to X5
' and enabl e by installing Junper X6.

Refer to the Hitachi HD44780 docunentation for details on LCD control.
----- [ 1/ODefinitions J--------ommmmmm e

LCDpi n CON 0 ' LCD is connected to QutL
1 2Cpi n CON 8 ' SDA on 8; SCL on 9

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001
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DevType
DevAddr
W 2432
Rd2432

Max EE

' LCD control
NoCnd
ClrLCD
Cr srHm
CrsrLf
CrsrRt
Di spLf
Di spRt
DDRam
CGRam
Li nel
Li ne2

oo [ Variables J----------mmmmmm i

addr

addr Hi

addr Lo

r Var

t Qut

tin

tenp

w dt h

pos

digits

Super 2

B [ Initi

LCD_Set up:
PAUSE 500
LCDCVD LCDpi
LCDCVD LCDpi
LCDCVD LCDpi
LCDCVD LCDpi
LCDCVD LCDpi
LCDCVD LCDpi
LCDCMD L CDpi

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001

CON %010 << 4

CON %00 << 1

CON DevType | DevAddr
CON W2432 | 1

CON 4095

characters

CON $00
CON $01
CON $02
CON $10
CON $14
CON $18
CON $1C
CON $80
CON $40
CON $80
CON $Q0

VAR Word

VAR addr . Hi ghByt e
VAR addr. LowByt e
VAR Word

VAR Byt e

VAR Byt e

VAR Wor d

VAR Ni b

VAR Byt e

VAR Ni b

DATA %91100
DATA %0010
DATA %©0100
DATA %©1000
DATA %1110
DATA %0000
DATA 990000
DATA 290000

alization J--------------om o

n, 90110000 : PAUSE 5
n, 90110000 : PAUSE 0
n, 90110000 : PAUSE O
n, 90100000 : PAUSE 0
n, 90101000 : PAUSE 0O
n, 90001100 : PAUSE 0

n, 90000110

devi ce type

address = %900 -> %11
wite to 24LC32

read from 24LC32

hi ghest EE address

No command i n LCDOUT
clear the LCD

nove cursor to hone position

nove cursor |eft

nove cursor right

shift displayed chars |eft
shift displayed chars right
Di spl ay Data RAM contr ol
Cust om charact er RAM
DDRAM address of line 1
DDRAM addr ess of line 2

EE addr ess

for random nunber

test value to LCD

test value read from LCD
tenmp val ue for display
width of rt justified
colum position

digits to display

superscript 2 (custom char)

let the LCD settle
8-bit node

4-bit node

2-1ine node

no crsr, no blink

inc crsr, no display shift
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downl oad custom character map to LCD

LCDCMVD LCDpi n, (CGRam + (2 * 8)) ' wite to CGRAM (character 2)
FOR addr = Super2 TO (Super2 + 7) " build custom char
READ addr, t enp ' get byte from EEPROM
LCDOUT LCDpi n, NoCnd, [t enp] ' put into LCD CG RAM
NEXT
oo [ Main Code J-------mmmmmmm oo oo
Spl ash:

LCDOUT LCDpin, A rLCD,[" BS2P <-> |",2,"C']
LCDOUT LCDpi n, Li ne2, [" Comuni cati ons"]

PAUSE 2000
Mai n:
LCDOUT LCDpin,drLCD, ["I",2,"C: Qut ="]
LCDOUT LCDpin, (Line2 + 10),["1n="]
FOR addr = 0 TO MaxEE STEP 5 ' create addresses
RANDOM r Var ' create "randont val ue

tQut = rVar.Hi ghByte
wite value then read it back

| 2COUT | 2Cpi n, W 2432, addr Hi \ addr Lo, [t Qut ]
PAUSE 100
I 2CI N | 2Cpi n, Rd2432, addr Hi \ addr Lo, [t ] n]

display results

LCDQOUT LCDpi n, (Linel + 4),[ DEC addr]
temp = tQut : width = 3 : pos = Linel + 13
GOSUB RJ_Pri nt
tenp = tln : width = 3 : pos = Line2 + 13
GOSUB RJ_Pri nt
PAUSE 250

NEXT

END

RI_Print: " right justified printing
digits = width
LOOKDOMN t enp, <[ 0, 10, 100, 1000, 65535] ,digits
LCDOUT LCDpi n, pos, [ REP " "\ (w dth-digits), DEC tenp]
RETURN
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PP_OWID.BSP

" File...... PP_OW D. BSP

' Purpose... Reads ROM data from 1-Wre device
' Author.... Parallax

' E-mail.... stanptech@arall axinc.com

' Started. ..

' Updated... 26 SEP 2001

' {$STAVP BS2p, PP_OANAMES. BSP}

' Reads 1-Wre device ROM pattern. Data is displayed i n DEBUG wi ndow

If using the iButton socket on the BS2p denmp board, install Junper iB1l.

" If using a "Blue Dot Receptor" (RJ-11 connection) with the BS2p Deno

' Board, install Junper iB2

' Do not connect nore than one device.

e [ I/ODefinitions J--------------------

OWi n CON 15

' 1-Wre Support

OW FERst CON %9001
OW BERst CON %9010
OW Bi t Mbde CON %9100
OW Hi ghSpd CON %4000
ReadROM CON $33
Sear chROM CON $FO
NoDevi ce CON %1
NamesPgm CON 1

oo [ Variables J--------------------------

i dx VAR Byt e
ronDat a VAR Byt e( 8)
devType VAR r onDat a
devCheck VAR Ni b
addr VAR Wor d
strptr VAR Wor d
char VAR Byt e

Parallax, Inc. « BS2p “Plus Pack” (#45184) « 10/2001

Front - End Reset
Back- End Reset

read I D, serial num CRC
sear ch

no devi ce present
names are stored in slot 1

| oop count er
ROM dat a from devi ce

devi ce check return ocde
address of string pointer
string pointer (device address)
character for LCD

Page 32



----- [ Initialization J----------mmmmm e

Initialize:

PAUSE 500 ' |l et DEBUG wi ndow open

Mai n:

DEBUG CLS
GOSUB Devi ce_Check " |l ook for device
I F (devCheck <> NoDevi ce) THEN Di spl ay_ROM

No_Devi ce_Found:

END

Di spl ay_ROM
ONMUT OWi n, OW FERSt , [ ReadROM ' send Read ROM conmand
ONN OWi n, OWBERst, [ STR r onDat a\ 8] ' read serial nunber & CRC

DEBUG "No 1-Wre device present."

IF (ronData(7) < $FF) THEN Show_Devi ce
DEBUG CLS, "Bad devi ce?"

END
Show Devi ce
DEBUG "Dallas 1-Wre ID: ", HEX2 ronData(0), " ("
GOSUB Di spl ay_Devi ce_Type
DEBUG ")", CR
DEBUG " Serial Number : "

FORidx =6 TO 1
DEBUG HEX2 r onDat a(i dx)
NEXT

DEBUG CR, " Checksum: ", HEX2 ronData(7), CR CR
DEBUG " Stanp Data : ", | HEX2 ronData(0)
FORidx =1 TO 7
DEBUG ", ", | HEX2 ronDat a(i dx)
NEXT

END

Thi s subroutine checks to see if any 1-Wre devices are present on the
bus. It does NOT search for ROM codes

Devi ce_Check:

devCheck = 0

ONMOUT OWi n, OV FERst , [ Sear chROM ' reset and start search
ON N OWi n, ONBit Mbde, [ devCheck. Bi t 1, devCheck. Bi t 0]

RETURN

This subroutine is used to display the part nunber of a 1-Wre device.
The text data and pointers to it are stored in the EE of a different
program sl ot .
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Di spl ay_Devi ce_Type:

addr = devType * 2 + $600 ' calulate string pointer addr
STORE NanmesPgm ' point to nanes EEPROM
READ addr, strPtr. LowByte ' get the string |ocation
READ addr +1, strPtr. H ghByte

Read_Char :
READ strPtr, char ' read character fromstring
IF (char = 0) THEN Dev_Type_Done ' at end? (0 = Yes)
DEBUG char ' no, print the char
strPtr = strPtr + 1 ' point to next char

GOTO Read_Char

Dev_Type_Done:

STORE 0 ' point to main pgm sl ot
RETURN

File...... PP_OWNAMES. BSP

Pur pose... Device nanes for Dallas 1-Wre conponents
Aut hor.... Parall ax

E-mail.... stanptech@arall axinc.com

Started. ..

Updated... 26 SEP 2001

{ $STAVP BS2p}

There is no actual code in this nodule. This program stores the nanes
of various Dallas Sem conductor 1-Wre devices. The device famly code
is used to map the strings in EEPROM The pointer to a device's string
discription is stored at the |ocation determ ned by this fornmula:

poi nter = device_id * 2 + $600

"pointer" is actually the | ow-byte of the address |ocation. The high
byte is at pointer+1.

Pnt r Base CON $600

Store strings first so | abels can be used in address pointer table

Unknown DATA "Unknown device", 0

shared fam |y codes

FCodeO1 DATA " DS1990/ DS2401", O
FCode04 DATA "DS1994/ DS2404" , 0
FCodel0 DATA "DS1920/ DS18S20", 0
FCodel4 DATA "DS1971/ DS2430", 0
FCode23 DATA "DS1973/ DS2433", 0

' i Buttons
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DS1920
DS1921
DS1963
DS1971
DS1973
DS1982
DS1985
DS1986
DS1990
DS1991
DS1992
DS1993
DS1994
DS1995
DS1996

' 1-Wre chips

DS1822
DS18B20
DS18S20
DS2401
DS2404
DS2405
DS2406
DS2417
DS2430
DS2433
DS2450
DS2505
DS2506
DS2890

Poi nters

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

string pointers

DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

"DS1920", 0
"DS1921", 0
"DS1963", 0
"DS1971", 0
"DS1973", 0
"DS1982", 0
"DS1985", 0
" DS1986", 0
"DS1990", 0
"DS1991", 0
"DS1992", 0
"DS1993", 0
"DS1994", 0
"DS1995", 0
"DS1996", 0

"DS1822", 0
"DS18B20", 0
" DS18S20", 0
"DS2401", 0
"DS2404", 0
" DS2405", 0
" DS2406", 0
"DS2417", 0
" DS2430", 0
"DS2433", 0
" DS2450", 0
" DS2505", 0
" DS2506", 0
" DS2890", 0

@01*2+Pnt r Base, Wr d
@04* 2+Pnt r Base, Wr d
@10* 2+Pnt r Base, Wor d
@514* 2+Pnt r Base, Wr d
@23*2+Pnt r Base, Wr d

@02* 2+Pnt r Base, Wr d
@06* 2+Pnt r Base, Wr d
@08* 2+Pnt r Base, Wr d
@09* 2+Pnt r Base, Wr d
@0A* 2+Pnt r Base, Wor d
@O0C* 2+Pnt r Base, Wr d
@1A* 2+Pnt r Base, Wr d
@21*2+Pnt r Base, Wr d

@05* 2+Pnt r Base, Wr d
@0B* 2+Pnt r Base, Wor d
@O0F* 2+Pnt r Base, Wr d
@12*2+Pnt r Base, Wr d
@20* 2+Pnt r Base, Wor d
@22* 2+Pnt r Base, Wor d
@27*2+Pnt r Base, Wr d
@28*2+Pnt r Base, Wr d
@2C* 2+Pnt r Base, Wr d
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FCodeO1
FCode04
FCodel0
FCodel4
FCode23

DS1991
DS1993
DS1992
DS1982
DS1995
DS1996
DS1963
DS1921

DS2405
DS2505
DS2506
DS2406
DS2450
DS1822
DS2417
DS18B20
DS2890
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PP_OWID-LCD.BSP

" File...... PP_OW D- LCD. BSP

' Purpose... Reads ROM data from 1-Wre device
' Author.... Parallax

' E-mail.... stanptech@arall axinc.com

' Started. ..

' Updated... 26 SEP 2001

' {$STAVP BS2p, PP_OANAMES. BSP}

' Reads 1-Wre device ROM pattern. Data is displayed on a 2x16 LCD.

' To run this programon the BS2p Deno Board,
' Junper X6. Adjust contrast pot for best display.

connect the LCD and install

' Refer to the Htachi HD44780 docunentation for details on LCD control.

" If using the iButton socket on the BS2p denp board, install Junper Xi-iBl.

" If using a "Blue Dot Receptor" (RJ-11 connection) with the BS2p Denp Board,

" install Junper X1-iB2

' Do not connect nore than one device.

B [ 1/ODefinitions J------------------

LCDpi n CON 0
OWi n CON 15

NoCnd CON $00
drLCD CON $01
Cr sr Hm CON $02
CrsrLf CON $10
CrsrRe CON $14
Di spLf CON $18
Di spRt CON $1C
DDRam CON $80
CGRam CON $40
Li nel CON $80
Li ne2 CON $Q0

' 1-Wre Support

OW FERst CON %0001
OW BERSst CON %010
OW Bi t Mode CON %9100
OW Hi ghSpd CON %4000
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connect LCD to CQutlL
1-wire device pin

No command i n LCDOUT

clear the LCD

nmove cursor to home position
move cursor |eft

nove cursor right

shift displayed chars |eft
shift displayed chars right
Di spl ay Data RAM contr ol
Cust om char act er RAM
DDRAM address of line 1
DDRAM address of |ine 2

Front - End Reset
Back- End Reset
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ReadROM CON $33

Sear chROM CON $FO
NoDevi ce CON %1
NanmesPgm CON 1

BT [ Variables J---------cuunomonoooo

i dx VAR Byt e
ronDat a VAR Byt e( 8)
devType VAR r onDat a
devCheck VAR Ni b
addr VAR Word
strPtr VAR Wor d
char VAR Byt e

- [ Initialization J----------------------

Initialize:
PAUSE 500
LCDCVD LCDpi n, 990110000 : PAUSE 5
LCDCVD LCDpi n, 990110000 : PAUSE 0
LCDCVD LCDpi n, 90110000 : PAUSE 0
LCDCVD LCDpi n, 90100000 : PAUSE 0
LCDCVD LCDpi n, 990101000 : PAUSE 0
LCDCVD LCDpi n, 90001100 : PAUSE 0
LCDCVD LCDpi n, 990000110

- [ Main Code ]---------------------------

Mai n:
LCDOUT LCDpin, CrLCD, ["1-Wre"]
LCDOUT LCDpin, (Line2 + 6),["ldentifier"]
PAUSE 2500

GOSUB Devi ce_Check
I F (devCheck <> NoDevi ce) THEN Get ROM

No_ Devi ce_Found:
LCDOUT LCDpin,CrLCD,["No 1-Wre device."]
END

Get ROM
OANOUT OWi n, OW FERst , [ ReadROM
ON'N OWpi n, OW BERst , [ STR r onDat a\ 8]

IF (ronmData(7) < $FF) THEN Show Devi ce
LCDOUT LCDpin, d rLCD, ["Bad devi ce?"]
END

Show_Devi ce:
LCDCVD LCDpi n, Cl r LCD
GOSUB Di spl ay_Devi ce_Type
' serial nunber
LCDCVD LCDpi n, Li ne2
FORidx = 6 TO 1
LCDOUT LCDpi n, NoCnd, [ HEX2 r onDat a(i dx) ]
NEXT
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read | D, serial num CRC
search

no devi ce present
names are stored in slot 1

| oop count er
ROM data from devi ce

devi ce check return ocde
address of string pointer
string pointer (device address)
character for LCD

let the LCD settle
8-bit node

4-bit node

2-1ine node

no crsr, no blink

inc crsr, no disp shift

spl ash screen

| ook for device

send Read ROM command
read serial nunber & CRC
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checksum
LCDOUT LCDpi n, NoCnd, ["  “, HEX2 ronDat a(7)]

END

' This subroutine checks to see if any 1- Wre devices are present on the
' bus. It does NOT search for ROM codes

Devi ce_Check:

devCheck = 0

ONOUT OWi n, OV FERst , [ Sear chROM ' reset and start search
ON N OWi n, ONBit Mbde, [ devCheck. Bi t 1, devCheck. Bi t 0]

RETURN

' This subroutine is used to display the part nunber of a 1-Wre device.
' The text data and pointers to it are stored in the EE of a different
' program sl ot.

Di spl ay_Devi ce_Type:

addr = devType * 2 + $600 ' calulate string pointer addr
STORE NanesPgm ' point to names EEPROM
READ addr, strPtr. LowByte ' get the string |ocation
READ addr +1, strPtr. Hi ghByte

Read_Char:
READ strPtr, char ' read character fromstring
IF (char = 0) THEN Dev_Type_Done ' at end? (0 = Yes)
LCDOUT LCDpi n, NoCnd, [ char] ' no, print the char
strPtr = strPtr + 1 ' point to next char

GOTO Read_Char

Dev_Type_Done:
STORE 0 ' point to main pgm sl ot
RETURN

" File...... PP_OWNAMES. BSP

' Purpose... Device nanes for Dallas 1-Wre conmponents
' Author.... Parall ax

" E-mail.... stanptech@arallaxinc.com

' Started...

' Updated... 26 SEP 2001

' {$STAWP BS2p}

' There is no actual code in this nodule. This program stores the nanes

' discription is stored at the |ocation determined by this fornul a:

' poi nter = device_id * 2 + $600
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of various Dallas Sem conductor 1-Wre devices. The device fam |y code
' is used to map the strings in EEPROM The pointer to a device's string
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"pointer" is actually the | ow-byte of the address |ocation. The high
byte is at pointer+1.

Pnt r Base CON $600

" e [ [EEEROY Beif f|oocomo-—coomocomoocomamoeocoamoeomoe—cooocmaneoons - cn

Store strings first so |l abels can be used in address pointer table

Unknown DATA "Unknown device", 0

shared fami |y codes

FCodeO1 DATA "DS1990/ DS2401", O
FCode04 DATA " DS1994/ DS2404" , 0
FCodel0 DATA " DS1920/ bS18S20", 0
FCodel4 DATA "DS1971/ DS2430", 0
FCode23 DATA "DS1973/ DS2433", 0
' i Buttons

DS1920 DATA "DS1920", 0

DS1921 DATA "DS1921", 0

DS1963 DATA "DS1963", 0

DS1971 DATA "DS1971", 0

DS1973 DATA "DS1973", 0

DS1982 DATA "DS1982", 0

DS1985 DATA "DS1985", 0

DS1986 DATA "DS1986", 0

DS1990 DATA "DS1990", 0

DS1991 DATA "DS1991", 0

DS1992 DATA "DS1992", 0

DS1993 DATA "DS1993", 0

DS1994 DATA "DS1994", 0

DS1995 DATA "DS1995", 0

DS1996 DATA "DS1996", 0

' 1-Wre chips

DS1822 DATA "DS1822", 0
DS18B20 DATA " DS18B20", 0
DS18S20 DATA " DS18S20", 0
DS2401 DATA "DS2401", 0
DS2404 DATA "DS2404", 0
DS2405 DATA " DS2405", 0
DS2406 DATA " DS2406", 0
DS2417 DATA "DS2417", 0
DS2430 DATA " DS2430", 0
DS2433 DATA " DS2433", 0
DS2450 DATA " DS2450", 0
DS2505 DATA " DS2505", 0
DS2506 DATA " DS2506", 0
DS2890 DATA " DS2890", O

' string pointers

Poi nters DATA @01*2+Pnt r Base, Wr d FCodeO1
DATA @04* 2+Pnt r Base, Wrd FCode04
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DATA @510* 2+Pnt r Base, Wrd FCodelO
DATA @14* 2+Pnt r Base, Wrd FCodel4
DATA @23*2+Pnt r Base, Wrd FCode23

DATA @02*2+Pnt r Base, Wrd DS1991
DATA @06*2+Pnt r Base, Wrd DS1993
DATA @08*2+Pnt r Base, Wrd DS1992
DATA @09* 2+Pnt r Base, Wrd DS1982
DATA @0A* 2+Pnt r Base, Wrd DS1995
DATA @0C*2+Pnt r Base, Wrd DS1996
DATA @1A* 2+Pnt r Base, Wrd DS1963
DATA @21*2+Pnt r Base, Wrd DS1921

DATA @05* 2+Pnt r Base, Wor d DS2405
DATA @0B*2+Pnt r Base, Wrd DS2505
DATA @O0F*2+Pnt r Base, Wrd DS2506
DATA @12*2+Pnt r Base, Wrd DS2406
DATA @520* 2+Pnt r Base, Wr d DS2450
DATA @22*2+Pnt r Base, Wrd DS1822
DATA @27*2+Pnt r Base, Wrd DS2417
DATA @528* 2+Pnt r Base, Wrd DS18B20
DATA @2C*2+Pnt r Base, Wrd DS2890
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PP_DS1822.BSP

Connect LCD to the BS2p Demo Board X5
Install jumper X6

Adjust contrast pot for best display
Assemble DS1822 ciruit on breadboard

-- use on-board 4.7K resistor (R1) for pull-up

+5
+5
47K
P15 ® (DS1822
1
= \/ss
----- [ Title Jomoommmm oo e e oo
' BS2p Plus Pack
" File...... PP_DS1822. BSP
' Purpose... Reads and displays information froma Dal | as DS1822
Aut hor.... Parallax
E-nail.... stanptech@arall axi nc.com
Started. ..

Updated... 26 SEP 2001

{ $STAVP BS2p}

Thi s program denonstrates using the DS1822 in its sinplest formfor direct
tenperature nmeasurement. Wth only one sensor, we can use Ski pROM and i gnore
t he device serial nunber.

Program out put is via DEBUG

OWi n CON 15
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' 1-Wre Support

OW FERSst CON %9001
OW BERst CON %9010
ON Bi t Mode CON %9100
OW Hi ghSpd CON 94000
ReadROM CON $33
Mat chROM CON $55
Ski pROM CON $cc
Sear chROM CON $FO

' DS1822 control

Cnvrt Tenp CON $44
RdScr at ch CON $BE
NoDevi ce CON %1
DS1822 CON $22
DegSym CON 176

B [ Variables J-------mmmmmmmm i

devCheck VAR Ni b

i dx VAR Byt e

ronDat a VAR Byt e( 8)

tenmpln VAR Word

sign VAR tenpln.Bitll
tLo VAR t enpl n. LowByt e
tHi VAR tenpl n. Hi ghByt e
t Sign VAR Bi t

tenpC VAR Wor d

t enpF VAR Wor d

B [ ITnitialization J---------mm oo oo e oo

Initialize:
DEBUG CLS
PAUSE 250

BT [ Main Code J------cmmmome i e

Mai n:
GOSUB Devi ce_Check
I F (devCheck <> NoDevice) THEN Get ROM

No_Devi ce_Found:
DEBUG CLS, "No DS1822 present.", CR

DEBUG "-- Insert device and re-start."”
END

Get _ROM
ONOUT OWpi n, OW FERst , [ ReadROM
ON N OWi n, OW BERst, [ STR r onDat a\ 8]

I F (ronData(0) = DS1822) THEN Show Dat a
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Front - End Reset
Back- End Reset

read I D, serial num CRC
| ook for specific device
skip rom (one devi ce)
search

do tenperature conversion
read scratchpad

no devi ce present
devi ce code

devi ce check return ocde
| oop count er

ROM data from DS1820

raw t enperature

1 = negative tenperature

Cel si us

Fahr enhei t

| ook for device

send Read ROM command
read serial nunber & CRC
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DEBUG "I nstal |l ed device is not DS1822", CR
DEBUG "-- Code = ", HEX2 ronDat a(0)
END

Show_Dat a:
DEBUG Hone, "DS1822 Data", CR, CR
DEBUG " Seri al Number
FORidx = 6 TO 1
DEBUG HEX2 r onDat a(i dx)

NEXT
DEBUG CR, " Checksum : ", HEX2 ronData(7), CR CR
Show_Raw:
GOSUB Cet _Tenp
DEBUG " Raw [ nput : ", BIN16 tenpln, CR CR
Di spl ay_Tenper at ur es:
DEBUG " Tenp C: ", SDEC tenpC, DegSym CR
DEBUG " Tenp F : ", SDEC tenpF, DegSym CR
PAUSE 1000
GOTO Mai n
END

Thi s subroutine checks to see if any 1- Wre devices are present on the
bus. It does NOT search for ROM codes

Devi ce_Check:

devCheck = 0
ONMOUT OWi n, OW FERst , [ Sear chROM ' reset and start search
ONN OWI n, ONBi t Mode, [ devCheck. Bi t 1, devCheck. Bi t 0]
RETURN
Cet _Tenp:
ONOUT OWi n, OW FERst , [ Ski pROM Cnvrt Tenp] ' send conversi on conmand
PAUSE 500 ' give it sonme tine
ONUT OWi n, OW FERst , [ Ski pROM RdScr at ch] ' go get the tenperature
ONN OMNin, OVBERst, [tLo,tH]
tSign = sign ' save sign bit
tenpC = tenpln
tempC = tenpC >> 4 " round to whol e degrees
IF (tSign = 0) THEN NoNegC
tempC = tempC | $FF0O ' extend sign bits for negs
NoNegC:
tenpF = tenmpC */ $01CD ""'multiply by 1.8
IF tSign = 0 THEN NoNegF ' if neg, extend sign bits
tenpF = tenpF | $FFOO
NoNegF:
tenmpF = tenpF + 32 " finish C -> F conversion
RETURN
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PP _DS1822-2.BSP

Connect LCD to the BS2p Demo Board X5

Install jumper X6

Adjust contrast pot for best display

Assemble DS1822 ciruit on breadboard

-- use on-board 4.7K resistor (R1) for 1-Wire pull-up

+5

P15 O /I_‘ o—————>
DS1822 ‘

= \/ss "= \/s§

+5
10K
P14
(wire jumper)

----- I R A = T e I T
' BS2p Plus Pack
"' File...... PP_DS1822- 2. BSP

Pur pose... Reads and displays information fromtwo Dal |l as DS1822

Aut hor.... Parall ax

E-mail.... stanptech@arall axinc.com

Started. ..

Updated... 26 SEP 2001

{ $STAVP BS2p}

Thi s program denonstrates individual device addressing with the Dallas
1-Wre bus. Before running the program the individual device addresses
must be determ ned and stored in the EEPROM
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' Use the program PP_OND.BSP to deternmine the data table for

' DS1822 sensors.

' To run this programon the BS2p Denp Board,
Junper X6.

i nstall

' Refer to the Hitachi

OWpi n CON
TenpType VAR
LCDpi n CON

NoCnd CON
drLCD CON
Cr sr Hm CON
CrsrLf CON
CrsrRt CON
Di spLf CON
Di spRt CON
DDRam CON
CGRam CON
Li nel CON
Li ne2 CON
DegSym CON
' 1-Wre Support

OW FERst CON
OW BERst CON
OW Bi t Mbde CON
OW H ghSpd CON
ReadROM CON
Mat chROM CON
Ski pROM CON
Sear chROM CON
' DS1822 contr ol

Cnvrt Tenp CON
RdScr at ch CON
TC CON
TF CON
Nuntensor s CON
B [ Variables ]
sensor VAR
i dx VAR
eeAddr VAR
ronDat a VAR

I/ O Definitions ]

your

connect the LCD and

Adj ust contrast pot for best display.

HD44780 docunentation for details on LCD control.

15

Inl4 ' 1 = Fahrenheit

0 ' connect LCD to QutL

$00 ' No command i n LCDOUT

$01 ' clear the LCD

$02 ' nmove cursor to home position
$10 ' nmove cursor |eft

$14 ' nove cursor right

$18 " shift displayed chars left
$1C ' shift displayed chars right
$80 ' Display Data RAM contr ol
$40 ' Custom character RAM

$80 ' DDRAM address of line 1
$C0 ' DDRAM address of line 2
223 ' degrees synbol

%9001 ' Front-End Reset

%9010 ' Back-End Reset

%9100

2%4.000

$33 ' read ID, serial num CRC
$55 " look for specific device
$CC ' skip ROM (one device)

$FO ' search

$44 ' do tenperature conversion
$BE ' read scratchpad

0 ' read in Celcius

1 ' read in Fahrenheit

2 " inside and outside

Ni b ' sensor nunber to process
Ni b ' | oop counter

Byt e ' ee address of ROM match
Byt e( 8) ' ROM data to DS1822
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tenpln VAR Wor d

sign VAR tenpln.Bitll

t 1 nLow VAR t enpl n. LowByt e
t 1 nHi gh VAR tenpl n. Hi ghByt e
t Sign VAR Bi t

tenpC VAR Word

t enpF VAR Wor d

char VAR Byt e

rj Num VAR templn

rj Sign VAR Bi t

pos VAR Byt e

digits VAR Ni b

wi dt h VAR Ni b

ROM codes for connected sensors
-- these values MJUST be edited for your sensors

T_I1DO DATA $22, $30, $34, $01, $00, $00, $00, $6C
T_ID1 DATA $22, $85, $42, $01, $00, $00, $00, $71
| abel s for tenperature sensors

T _Label 0 DATA "INSIDE ", 0
T_Label 1 DATA "QUTSIDE ", 0

----- [ Initialization J---------ommmm o
Initialize:

PAUSE 500 let the LCD settle

LCDCMVD LCDpi n, 990110000 : PAUSE 5
LCDCVD LCDpi n, 90110000 : PAUSE 0
LCDCVD LCDpi n, 90110000 : PAUSE 0
LCDCVD LCDpi n, 90100000 : PAUSE 0
LCDCVD LCDpi n, 990101000 : PAUSE 0
LCDCVD LCDpi n, 90001100 : PAUSE 0O
LCDCMVD LCDpi n, 90000110

----- [ Main Code J--------cmmoomm oo

Mai n:
LCDOUT LCDpin,drLCD, [" DS1822"]
LCDOUT LCDpin, Line2, [" Thernoneter"]
PAUSE 2000
LCDCVMD LCDpi n, Cl rLCD

Show_Sensors:
LOCKUP sensor, [ T_I DO, T_I D1], eeAddr
GOSUB Cet _Tenp

LOCKUP sensor, [ T_Label 0, T_Label 1] , eeAddr
LCDCVD LCDpi n, Linel
GOSUB Print _Label

width = 4
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raw t enperat ure

1 = negative tenperature

Cel si us

Fahr enhei t

character for LCD
right justified nunber
sign for rj number
position to print
digits in rjNum

wi dt h of displ ay

8-bit node

4-bit node

2-1ine node

no crsr, no blink

inc crsr, no disp shift

spl ash screen

poi nt to ROM code
get tenperature

di spl ay sensor | abel
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pos = Line2 + 10

rj Num = tenpC

IF (TenpType = TC) THEN Print_Tenp
rj Num = tenpF

Print_Tenp:
GOSUB RJ_Print
LCDOUT LCDpi n, NoCnd, [ DegSym TenpType * ("F' - "C') + "C']

Next _Sensor :
sensor = sensor + 1 // NunBensors
PAUSE 5000
GOTO Show_Sensor s

END

----- [ Subroutines J---------c-ooooomon e

Cet _Tenp:
FORidx = 0 TO 7 ' load ROM pattern
READ (eeAddr +i dx), ronDat a(i dx)
NEXT

OMUT OWi n, OV FERst , [ Mat chROM STR ronDat a\ 8, Cnvrt Tenp]
PAUSE 500

ONOUT OWi n, OW_FERst , [ Mat chROM STR r onDat a\ 8, RdScr at ch]
ONN OWin, OVBERst, [t]nLow,tInHi gh]

tSign = sign ' save sign bit
tenpC = tenpln
tempC = tempC >> 4 ' round to whol e degrees
IF (tSign = 0) THEN NoNegl
tenpC = tempC | $FFOO ' extend sign bits for negs
NoNeg1:
tenpF = tenpC */ $01CD ""multiply by 1.8
IF (tSign = 0) THEN NoNeg2 " if neg, extend sign bits
tenpF = tenpF | $FFOO
NoNeg2:
tempF = tenpF + 32 ' finish C -> F conversion
RETURN
Print Label :
READ eeAddr, char ' get a character
IF (char = 0) THEN Print_Done "if 0, exit
LCDOUT LCDpi n, NoCmd, [ char ] ' send to LCD
eeAddr = eeAddr + 1 ' nove to next char address
GOTO Print _Label
Print _Done:
RETURN
RJ _Print:
riSign = rjNum Bit15 ' save sign
rj Num = ABS(rj Num ' convert to positive

digits = width

LOOKDOWN rj Num <[ 0, 10, 100, 1000, 65535] , di gi ts

LCDOUT LCDpin, pos, [REP " "\(width-digits-1),13 * rjSign + " ", DEC rj Nun
RETURN
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PP_DS2405.BSP

Assemble DS2405 circuit on breadboard
-- use on-board 4.7K resistor (R1) for 1-Wire pull-up

+5
1K
+5
' LED (low current)
4.7K
P15 ® ( DS2405
1
= \/ss
----- [ Tt @ Jommmmmm o
BS2p Pl us Pack
File...... PP_DS2405. BSP
Pur pose... Sinple DS2405 addressable switch deno
Aut hor.... Parall ax
' E-mail.... stanptech@arallaxinc.com
' Started...

Updated... 26 SEP 2001

{ $STAVP BS2p}

Fl ashes an LED with a DS2405 addressable switch. |In this deno, the LED
' status follows a bit in a randomy generated variabl e.

Note that the sink capability of the DS2405 is only 4 mA. Use at |east 1K
' in series with the LED.

Not e: The DS2405 is toggled. |Its current status is available only after
addressing the device -- which also toggles it. Status (0 = on) of the
device is read in bit node after addressing it with Match ROM

Refer to PP_DS1822- 2. BSP for an exanple of dealing with nultiple 1-Wre
devi ces on the sane pin.
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1-Wre Support

OW FERSst
OW BERst
OW Bi t Mode
OW H ghSpd

ReadROM
Mat chROM

----- [ Vari abl

ronDat a
i dx
rndVal ue
fl ags

| edFl ag
st at us

Cet _SN:
DEBUG CLS
PAUSE 250

DEBUG " DS2405 -

CON
CON

CON
CON

VAR
VAR
VAR
VAR
VAR
VAR

15

%9001
%9010
%100
%4000

$33
$55

Byt e( 8)

Ni b

VWor d

rndVval ue. LowByt e
flags.Bit7

bi t

Readi ng serial nunber"

OANOUT OWi n, OW FERst , [ ReadROM
OWN N OwWi n, ON BERst , [ STR r onDat a\ 8]

DEBUG CR,

FORidx = 6 TO 1
DEBUG HEX2 ronDat a(i dx)

NEXT
PAUSE 1000

Mai n:
DEBUG CLS

DEBUG " DS2405 Digital

Show_Fl ags
PAUSE 1000
GOsUB shake_Fl

DEBUG Hone, CR, CR,

ags

IF (I edFl ag) THEN LED On
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"Flags... ", BIN3 fl ags,

pul | cathode to ground

Front - End Reset
Back- End Reset

read I D, serial num CRC
| ook for specific device

ROM data from devi ce

random val ue
flags byte
LED fl ag

| et debug wi ndow open

send Read ROM command
read serial nunmber & CRC

di spl ay serial nunber

Swi tch Demp (LED = flags.Bit7)"

del ay between tests
random ze out put
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LED Of f:
DEBUG " LED. .
IF (status =

GOTO Toggl e_

LED On:
DEBUG " LED. .
IF (status =

GOTO Toggl e_

Shake_Fl ags:

... OFf"

O f) THEN Show Fl ags '

LED

On) THEN Show_Fl ags '

LED

FOR idx = 0 TO 15
RANDOM r ndVal ue

NEXT
RETURN

Toggl e_LED:
ONOUT OWi N,
ON'N ONI N,

OW FERst ,

[ Mat chROM STR r onDat a\ 8]

OWN Bi t Mode + ON BERst, [status] '
@GOTO Show_Fl ags
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if off, shake flags
ot herwi se, turn off

if on, shake fl ags
ot herwi se, turn on

| et

get

all bits change

new st at us
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PP_DS2890.BSP

Assemble DS2890 circuit on breadboard
-- use on-board 4.7K resistor (R1) for 1-Wire pull-up

+5
+3 = 0.01 uF
'—
47K
(e
P15 ® | DS2980
1
= \/ss
220
P14 MW
e R S =T
' BS2p Plus Pack
File...... PP_DS2890. BSP
Pur pose. .. Denonstrates DS2980 digital pot by adjusting an RC circuit
Aut hor.... Parall ax
E-nail.... stanptech@arall axi nc.com
Started. ..

Updated... 26 SEP 2001

' {$STAVP BS2p}

Thi s program denonstrates the DS2980 digital
circuit that would typically be used with RCTI ME.
one device on the 1-Wre bus and reads the ROM code for the connected

devi ce.

' Refer to PP_DS1822-2.BSP for an exanple of dealing with nultiple 1-Wre

devi ces on the same pin.

----- [ 1/ODefinitions J--------omommmmn oo

oWi n CON 15
ROpi n CON 14
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pot by placing it
Thi s program assunmes only
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1-Wre Support

OW FERst
OW BERst
OW Bi t Mode
OW Hi ghSpd

ReadROM
Mat chROM

CON
CON

DS2890 control

RdPot

W Pot
RdCtr |
WCrl

| ncPot
Dec Pot
Rel ease

----- [ Variables J---------mmooomm e a oo

ronDat a
i dx
tenp

pot Level
rcVal ue

CGet _SN:

DEBUG CLS
PAUSE 250

DEBUG " DS2980 -
OAOUT OWi n, OW FERst , [ ReadROM
OW BERSst , [ STR ronDat a\ 8]

ONN  Owi n,
DEBUG CR, "

VAR
VAR
VAR
VAR
VAR

FORidx =6 TO 1
DEBUG HEX2 r onDat a(i dx)

NEXT
PAUSE 1000

DEBUG CLS

DEBUG " DS2980 -

Set Crl:
' wiper 1, charge punp off
[ et chROM STR ronData\8, WCrl, 9%0001100]
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ONOUT OWpi n,
ON' N OwWpi n,

OW FERSt ,
OW BERst ,

%9001
%010
%9100
%4000

$33
$55

$FO
$0F
$AA
$55
$C3
$99
$96

Readi ng seri al

Setting control

[tenp]

IF (tenp = $FF) THEN Set _Ctrl

PAUSE 1000

Front - End Reset
Back- End Reset

read | D, serial num CRC
| ook for specific device

read pot position
wite pot position

read control register
wite control register
i ncrement resistance
decrenment resistance
rel ease new pot setting

ROM dat a from devi ce

| et debug wi ndow open

send Read ROM command

read serial nunber

& CRC

di spl ay serial number

read back ctrl data
$FF = invalid ctrl

reg val

Page 54



Mai n:
DEBUG CLS
DEBUG "DS2980 1-Wre Pot Demp", CR CR
DEBUG "Pot Setting... ",CR
DEBUG "RC Val ue. .. ... "
Deno_ Pot :
FOR pot Level = 255 TO 0 STEP 5
DEBUG Horme, CR, CR, "Pot Setting... ", DEC potLevel, " ", CR

send new | evel to pot
OMOUT ONpin, OWFERst, [MatchROM STR ronData\8, W Pot, potlLevel]

ONN ONin, 0, [tenp] ' read new | evel back
IF (temp <> potLevel) THEN Pot Error ' check for correct receipt
ONOUT OWNpi n, OWBERst, [Rel ease] ' rel ease new val ue
PAUSE 100
HI GH RCpi n ' dicharge RC cap
PAUSE 1
RCTI ME RCpin, 1, rcVal ue ' read pot
DEBUG "RC Val ue. .. ... ", DEC rcVal ue, " "
PAUSE 500

NEXT

GOTO Mai n

END

Pot _Error:
DEBUG CLS
DEBUG "Error -- could not set pot"
END
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