Pl Xpander beta 0.1 Source
Pl Xpand beta 0.1 by Sam Khawam (c) 1999-2001.

http://sami.ticalc.org

; This is the source code of the beta version of the Pl Xpand nenory
; expander for Tl calculator. | amreleasing this so that people

; can get a better idea on how the expander works frominside and

; possibily be able to debug it.

This code is not well conmented, but should enough to see how it
is working. Many thing could be further optimsed |ike using the
interrupt to detect signal changes on the lines on the nenory card,
etc...

TODO:

- Wen receiving, the user should always confirmthe (over)wite.
Wien a new 32k block is going to be opened user should confirm but
this time the LED fl ashes faster.
This occures when a 1) signle file is > 32k <-- double confirm (auto)
2) in mddle of nulti files, when going over
t he 32k bl ock;

- When sending, send first a tiny copy of the 1st programin the session
with the same nane, then the real programso that the user can choose
to overwite.
NOT wi t h backups!
Receiving Session is left open until the device is reset fromthe battery.
or until keypress.

-When error in transm ssion, nmake the transm ssion repeat.

- In the TI89, when going to the VAR-Link menu, a commande is sent. lgnore it!!!!

- Wen readi ng pages, neke the calc return a flag in case of errors

devi ce picl6f 84, xt_osc, wdt _on, protect_of f, pwt_on

;¥xxxxx\griabl es definitions
org 0Cnh

; Variables definitions. Not sure if all of themare used bel ow, need to be checked

Count er ds 1 ; 0C
Count er _ ds 1
Count er 2 ds 1
Count er 3 ds 1
Bt nCount ds 1
Bi t Count ds 1
St at ds 1
CChar ds 1
| Char ds 1
w_copy ds 1
s_copy ds 1
Addr H ds 1
Addr L ds 1
Addr H_ ds 1
Addr L_ ds 1
Char Tenp ds 1
Char Tenp2 ds 1
CChar T ds 1
| Char T ds 1
Fr ameCount er ds 1
Cal cType ds 1
Cal cCommand ds 1
nByt eL ds 1
nByt eH ds 1
xor code ds 1
Var Type ds 1
Parts ds 1
Tenp ds 1
Tenp2 ds 1
Tenp3 ds 1
| Tenmp ds 1
Fl ashTi ner ds 1
RBCopy ds 1
nRetry ds 1
Buf f er ds 30
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;¥***xxConstants definitions

Bit_K = 220 ; Used for various del ays
HBi t _K = 16

RTCC_K = 160

D 20 = 20

; Constant for OPTION

Opti onWai ting = 00001111b ; RTCC: internal

; Constant for | NTERUPPT

I nt Sendi ng = 00100000b ; RTCC. On, RBO: Of, AE On

; Constants for the in/out porst

RA Direction = 00010110b

RA WIn = 00010110b ; Used to make the Wite open
RA_W Cut = 00010100b ; drain line using only one pin
RA_Init = 00001001b

RB _Direction = 10010000b

RB Init = 11100000b ; CMD, SEL, and CLK high
RO = RA. 3

RI = RA. 2

W = RA 1 ; WD and W are the sane thing
WO = RA. 1

RED_LED = RB. 0 ; The 4 LEDs

RED_LED4 = RB. 3

RED_LED3 = RB. 2

RED_LED2 = RB. 1

RED_LED1 = RB. 0

DATA = RB. 4 ; Menory card |ines

CVD = RB. 5

SEL = RB. 6

ACK = RB. 7

CLK = RA. 0

BTN = RA. 4 ; Push-button

St opWai t = Stat.O ; Various flag. TODO Renobve unused ones
Wi t = Stat. 1

LEDSweep = Stat.2

StartVait = Stat.3

NoAck = Stat. 4

Backup = Stat.5

NoNewFr anme = Stat.6

FirstConfirm = Stat.7

; Cal ¢ Commands

OK_CVD = 56h

READY_CMD = 09h

ERROR_CMD = 36h

SKI P_CVD = 02h

STOP_CVD = 01lh

EOT_CMD = 92h

; XPand Commands

SETADDR = OFOh

GETADDR = OF1h

WRI TE_PAGE = 0F2h

READ_PAGE = 0F3h

WRI TE_DATA = OF4h

READ _DATA = OF5h

: KK Kk ok ok Xk ok ok ok Py ogr am Begl n

org 0
jmp Start

KKK Kk R X K kK| nterl’upt

org 4

I nt Handl er ;
nmov w_copy, w ;
nmv s_copy, STATUS ;
clrb TOI F ;

dj nz Fl ashTi mer, : End

jnb LEDSweep, :End ;
clrb LEDSweep
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The interrupt controls the flashing on the LEDs
Make a copy of w
Make a copy of status.

Clear timer interrupt flag.

Make it sweep at everry byte sent/received
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; nov w, RB
nmov w, RBCopy
and w, #11110000b
nmov | Tenp, w
cle
nmv w, << RBCopy
and w, #00001111b
shz
nov w, #00000001b
or w, | Tenp
nmv RBCopy, w
nmov RB, w

: End
nmv STATUS, s_copy
swap w_copy

reti

. ************Program

dj nz Counter2, :NoActive
dj nz Counter3, :NoActive

; Restore status register
; Prepare for swapped nove.

nmv w, <>W_copy ; Swap/ nove to w, status unaffected.
; return, G E set

Start
nov RA, #RA Init ; Set high: RO WO TX
nov RB, #RB_Init
nov I'RA, #RA Direction ; Set port.
nmov I'RB, #RB Direction
; Repeated setting of the register. Check if really needed
nov RA, #RA Init ; Set high: RO WO TX
nov RB, #RB_Init
nmv RBCopy, w
‘Re
clr | Char
clr St at ; Clear all status.
clr WDOT
nmov 1 OPTI ON, #OptionWaiting
nov I NTCON, #I nt Sendi ng ;Set up interrupt.
; setb RED _LED ; Make a small del ay
; clr Count er 2
; clr Counter 3
;o NoActi ve cal | Bi t _Del ay
; clr WDT
; nov ' OPTI O\, #OptionWiting
; cal | Del ay20ns

clrb RED LED

clr Addr L
clr Addr H
cal | Set LED

Khkkkhkhhkhhkhhhhhhhhhhhhhhhhhkhhkhhkhhkhhkhhhkhhhhkhhkhkhkhkxx

: Main [ oop: Wait until a button is pressed (Card->Calc)
; or until the calc is sending sonething (Calc->Card)

khkkhkkhkhkhkhkkkXkAkXk XAk hhddddhhhhhkhkhkhkhkhkxdddxdxdddddddhkhkhkhhhkhxxx

Mai n_| oop
clr wdt ; Clear WOT so that it does not
nmov T OPTION, #OptionWiting
ib BTN, CheckBtn
Tl Check
ib R, :TT
ib W, Recv ; Junp if one is
jnp Mai n_| oop ;. low, but not boths.
CTT ib W, Main_|oop ; If not true we contrinue down

Khkkhkhkhhkhhkhhhhhhhhhhhhhhhhhkhhkhhkhhkhhhhhkhhhhhhkhkhkhkhx

Receive from Calc -> Menory Card

LR R R R R R

Recv

clrb FirstConfirm

nov FSR, #Buffer
; Add support for CBL nodul es ?
cal | Get Tl
nmov Cal cType, OChar
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to Recv

Get Calc type

reset.
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nov
inc
cje

cja
cja
cja
:valid_cal c_type
cal |
nov
nov
inc
cj ne

; Take all byte,

cal |

nov
nov

. Next Var
mv
clrb

CGet the header

call
nov
inc
nov

cal |

nov
: sendnext _

cal |

nov

inc

nov

dj nz

; Optimsation TODO

I NDF, OChar
FSR
OChar, #READ PAGE, ReadPages

Save in buffer

data and save it
; it on the nmenory card.

I nstead of Vartype,

CChar, #0A9h, :ChkCnd ; Not valid calc
CChar, #80h, :valid_calc_type ; 80-A9

CChar, #10h, :error ; Not valid 10-80
Get Tl Get Command

Cal cCommand, OChar

I NDF, QChar Save in buffer
FSR

CChar, #06h, :error If no data header.

Set LED

AddrL_, AddrL
AddrH_, AddrH

Parts, #1
Backup

Get Tl

I NDF, OChar
FSR

nByt eL, OChar

Get Tl

Counter2, #3

Get Tl
I NDF, QOChar
FSR

Var Type,
Count er 2,

CChar
:sendnext _

cje Var Type, #1Dh, :Backup
cj ne Var Type, #O0Fh, :nobackl ;
: Backup
nmov Parts, #3
seth Backup
: noback1
dec nByt eL
nmv Counter2, nBytelL
: sendnext
cal | Get Tl
nmov | NDF, OChar
inc FSR
dj nz Count er 2, :sendnext
nmov Cal cCommand, #OK_CNMD
cal | Put Cnd
Save all the above data in the RAM

; Check if error (free space),

If yes nake a doubl e confirmation.

sb
cal |
setb

call

setb

nov
nov

. save_next
nov
cal |
inc
cj ne

call
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FirstConfirm
Confirm
FirstConfirm

Set LED
NoNewFr ame
Tenmp, FSR
FSR, #Buffer
CChar, | NDF
WiteByte

FSR

FSR, Tenp, :save_next

drLED

Save WAddr

A backup has 3 parts

in RAM Only after confirmation wite

Get nBytelL
Save in buffer

but only save what begins with a valid calc and 0x06 conmand

Nunmber of bytes in header (Low)

No header is larger th
-> lgnore that byte (

Get 3 bytes to get the
Save in buffer

use OCharT directely

Jmp i f backup
Jnp if not backup

Backup has 3 parts

Decrenment to nmeke it g
( 3-1=2), wiichis

Get rest of bytes and
Save in buffer

i s exceeded.

Confirmoverwite

Turn LED s on when wri
file fromRAMto card

Initialize new frane

Wite Cal c-Type

Break if we arrive at

Cl ear LEDs.

an 255 bytes
Hi gh)

Var Type

et the checksum
included in nBytelL

not

then only after confirmation wite it.
and see if the 32k barrier

ting the

| ast address
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. Next Part

. sendnext 2

: Wi t For ECT

: EndSessi on

;Wite 00s to end current transm ssion of frame
;1 f exacly at end,

fillframe

:end

: ChkCnd

1 f errors,

setb

nov
call

call

cal |
cal |

call
nov

cal |
nov

nov
nov
inc

cal |

dj nz
dj nz

cal |
cal |

nov
call

dj nz

cal |
nov
nmov
inc

cal |
nov
nov
inc

cj ne

cal |
cal |

nov
call

clr
cal |

G E

Cal cConmand, #READY_CMD

Put Cnd
Cet 4B

TI 2Mem
TI 2Mem ;

Tl 2Mem
nBytelL, OCharT
TI 2Mem

nByteH, CCharT

Count er 2,
Count er 3,
Counter 3

nByt eL
nByt eH
TI 2Mem

: sendnext 2
: sendnext 2

Count er 2,
Count er 3,

TI 2Mem
TI 2Mem

Cal cConmand, #OK_CMD
Put Cnd
Parts, :NextPart
Backup, :EndSession

FSR, #Buffer

Set the LEDs swap on.

If no error

Cal c- Type
Command.

= 0x15

Checksum
; Checksum

;PutOK if no error

; Do all

Get Tl ; Get Calc type
Cal cType, OChar

| NDF, OChar . Save in buffer
FSR

Get Tl ;. Get Command
Cal cCommand, OChar ; 0x92 = EOCT

I NDF, QChar ; Save in buffer
FSR

OChar, #EOT_CMD, : Next Var . If no EOT.
Get Tl , Zero

Get Tl , Zero

Cal cConmand, #OK_CMD
Put Cnd

OChar
WiteByte

add a frame full of 00s.
ib NoNewFr ane, :end
clr QOChar
cal | WiteByte
jnp fillfrane
sethb SEL
cal | Cl r LED
cal | Start _del ay
cal | Set LED
nmov Addr L, AddrlL_
nov AddrH, AddrH_
jmp Mai n_| oop

put address where it was.

yPUtOK i f to stop

Wite only 0x00 to END

(if not at end of framne).

Rest ore WAddr
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.error

fillframe_

;Optimse the follow ng |ines

ib NoNewFr ane,
clr CChar
cal | WiteByte
jmp serror
nov AddrL, AddrL_
nmov AddrH, AddrH_
cal | C rLED
nov RB, #RB_Init

seth RED LED1
sethb RED_LED2
nmov RBCopy, RB
jnp Start: Re

fillfrane_

;. Restore WAddr

; Mai n_| oop

Khkkhkhkhhkhhkhhhhkhhhhhhhhhhhkhhkhhkhhkhhkhhhhhkhhkhhkhhkhkhkhkhx

Several funcitons to control

the LEDs and read the

LR R R R R

push- button

Confirm
nov
cal |

waitl jb
clr
nov
cal |
dj nz
cal |

wait2 jb
clr
nov
cal |
dj nz

] np
: checkbt n_
cal |
cal |
jnb
cal |
ret

drLED
clrb
ib
nov
and
nov
nov

ret

Set LED

Updat eDi spl ay
nov
and
nov
inc
clr
setc

irot
rl
dj nz
nov
and
or
nov
nov
ret

Tenmp, #210

Cl r LED

BTN, :checkbtn_
WoT

I OPTI ON, #OptionWiting

Bi t _Del ay

Tenmp, :waitl
Set LED

BTN, :checkbtn_
WoT

I OPTI ON, #OptionWiting

Bi t _Del ay
Tenp, :wait2
Confirm

Del ay20ns

Del ay20ns
BTN, Confirm
Set LED

G E

JE $-1

w, RBCopy

w, #11110000b
RBCopy, w
RB, w

w, AddrH

w, #00000011b
Tenp3, w
Tenp3

Tenp2

Tenp2
Tenp3, : rot

w, RBCopy

w, #11110000b
w, Tenp2

RB, w
RBCopy, w

If glitch

Set the LEDs swap of f.

Get first 2 bits

Updat e di spl ay

Khkkkhkhhkhhkhhhhkhhhhhhhhhhhhhkhhkhhkhhkhhhhhkhhhhhhkhkhkhkxx

Check if the button was pusshed (not a glitch) and

; send the variable to the calc in this case.
I E R E RS RS RS EE SRS RS EEEEEEEEEEEREEEEEEESEESEEEEREESEESSESESE]

CheckBtn
nov
cal |
cal |
jnb

; nov

: Count Ti ne

cal |

inc
jz
ib

Bt nCount, #225

Del ay20ns

Del ay20ns

BTN, Mai n_I oop
RB, #RB Init

Del ay20ns

Bt nCount

: SendF

BTN, : Count Ti ne

If glitch

If nore than 255-245

(c) 1999-2001 Sam Khawam http://sami.ticalc.org
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: End
nov
and
nov
inc
and
or
clr
cal
jmp

. SendF

cal

clr

ib

nov

swai t

w, AddrH

w, #11111100b

AddrL, w

Addr H

Addr H, #00000011b

Addr H, AddrL

Addr L
Updat eDi spl ay
Mai n_I oop

Updat eDi spl ay
wdt

BTN, :wait
I OPTI ON, #OptionWaiting

Save higher bits
I ncrement by 32k

Stay in the sane 1MBit al ways.
Clear posisiton in current 32k

Conti nue down to Send

khkhkhkhkhkkAkAkXX XX *AhdddddhhhhhkhkhkhAAAxAxdddhdxdddddddhkhkhhhhkkxxx

; Send variables fromthe card to the calc

LR R R R R

Send

: Test _cal c_type

:valid_cal c_type

; Take all byte
: Next Var

; Optim se:
: sendnext _

; Optim se:
: Backup
: noback1l
: sendnext

clrb SEL

nmov AddrL_, AddrL ; Save WAddr

nov AddrH_, AddrH

seth NoNewFr anme ; Initialize new frame

cal | ReadByt e Read Byte

nmov Cal cType, | Char

cja | Char, #O0A9h, :error ; Not valid calc
cja | Char, #80h, :valid_calc_type ; 80- A9

cja | Char, #10h, :error ; Not valid 10-80
cal | ReadByt e

nov Cal cCommand, | Char

cj ne | Char, #06h, :error ; I f no data header.

but only send what begins with a valid calc and 0x06 conmand

setb GE

call Set LED

nmov Parts, #1

clrb Backup

nov | Char, Cal cType
cal | Put TI

nov | Char, Cal cCommand
cal | Put TI

cal | Men2TI

nov nBytelL, |CharT
clr | Char

cal | Put TI

; Set the LEDs swap on

; Cal c- Type

;. Command. 0x06

; Second size byte = 0

use nBytelL as counter directely

nmov Counter2, #3

cal | Men2T

nmov Var Type, | CharT

dj nz Count er2, :sendnext_

I nstead of Vartype,

cje
cj ne
nov
sethbh

sub
dec
nov

cal
dj nz

cal
cal

cal

jm

Var Type, #1Dh, :Backup
Var Type, #O0Fh, :nobackl
Parts, #3
Backup

nBytelL, #3
nByt eL
Counter2, nBytelL
Men2T
Count er 2, :sendnext
Checksum
Checksum

Men2TI ;
Men2TI ;

CGet 4B
:Cal cByte

(c) 1999-2001 Sam Khawam http://sami.ticalc.org

use | CharT directely

Jpmif backup
Jpmif not backup

Just

we used -1 not -3 before

-1 to include checksum bytes
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:wait_calc
clr Count er 2
clr Count er 3
; cal | Cl r LED
waitl jnb R, :CalcByte
jnb W, :CalcByte
clr VDT
nov I OPTI ON, #OptionWiting
dj nz Counter2, :waitl
dj nz Counter3, :waitl
; call Set LED
Twait2 jnb R, :Cal cByte
jnb W, :CalcByte
clr WDOT
nmov I OPTI ON, #OptionWaiting
dj nz Counter2, :wait2
; dj nz Counter3, :wait2
jnp ‘wait_calc
clr WDOT
nmov I OPTI ON, #OptionWaiting
: Cal cByte
cal | Get Tl Cal c- Type
cal | Get Tl ; Command
nov Cal cConmand, OChar
cal | Get Tl
cal | Get Tl
cj ne Cal cConmand, #ERROR CMD, : noerror
call Get Tl ;I f error
cal | Get Tl Conmand
nov Cal cCommand, OChar
cal | Get Tl
cje Cal cCommand, #STOP_CMD, :error
cj ne Cal cConmand, #SKI P_CMD, :error
nov Cal cConmand, #OK_CMD ; If skip
cal | Put Cnd
jmp .error
:noerror nmov Cal cCommand, #OK_CNMD ; If no error
cal | Put Cnd
. Next Part
cal | MenRTI ; Cal c-Type
cal | MenRTI ; Command. = 0x15
cal | MenRTI
nov nBytelL, |CharT
cal | MenRTI
nmov nByteH, |CharT
nmov Counter2, nBytelL
nmv Count er3, nByteH
inc Count er 3
: sendnext 2
cal | MenRTI
dj nz Count er 2, :sendnext?2
dj nz Count er3, :sendnext2
cal | MenRTI ; Checksum
cal | MenRTI Checksum
cal | Get 4B
dj nz Parts, :NextPart Do all parts(->backup)
ib Backup, :EndSession
: SendECT
cal | ReadByt e
test | Char
jnz : Test _cal c_type ; zero nmeans finished
nmov Cal cCommand, #EOT_CMD ; Put EOT to stop
cal | Put Cnd
cal | Get 4B Get K
: EndSessi on

; Read 00s to end current transmission of frame (if

:end
cal | ReadByt e
jnb NoNewFr ane, :end
seth SEL

(c) 1999-2001 Sam Khawam http://sami.ticalc.org

not at end of frane).
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nov AddrL, AddrL_ ; Restore Addr
nmov AddrH, AddrH_
cal | G rLED
cal | Start _del ay
cal | Set LED
jmp Mai n_| oop
serror
cal | ReadByt e
jnb NoNewFr anme, :error
;1 f errors, put address where it was and wite 00s.
nov AddrL, AddrL_ ; Restore Addr
nmov AddrH, AddrH_
cal | d rLED
nov RB, #RB | nit
seth RED_LED2
setbh RED_LED3
nmv RBCopy, RB
jnp Start: Re ; Mai n_Il oop

Khkhhkhkhhkhhhhhhhhhhhhhhhhhkhhkhhkhhhhhhhkhhkhhhhkhkhkhkhx

Used to dunp the content of the card to the calc or PC

LR R R R R

ReadPages

cal |
setb

nov
nov

setb

call
nov

; clrb

: next page

nov
; nmov
:next byte

cal |

dj nz
setb
; call
call
cal |
dj nz

setb

jmp

Cl r LED
G E ;
AddrL_, AddrL ;
AddrH_, AddrH
NoNewFr ane ;
Get Tl
Count er3, Cchar
SEL
nov | Char, #' X ;
cal l Put TI ;
clrb SEL
seth NoAck
nov CChar, #81h
call SendRcv
clrb NoAck
seth NoAck
nmov CChar, # R
call SendRcv

Counter2, #127
Counter2, #200

MenRTI
clr QOChar
cal | SendRcv
Counter2, :nexthyte
SEL
Start _del ay
Del ay20ns
Del ay20ns
Count er 3, : next page
SEL

Send: end

Set the LEDs swap on.

Save WAddr

Initialize new frane

For Debug, mark a new frame

For debug

; Read- Conmand 'R

A smal |

; del ay.
20nms del ay

;. 20ms del ay

; TODO Seperate EndFrane and Next Frame to nmake ending the frame correctly.

Khkkkhkhkhhkhhhhhhhhhh ko hhhkhhkhhkhhkhhkhhkhhhhhhhkhhkhkhkhkhx

Wi teByte
clr
nov
ib
xor

cal |

(c) 1999-2001 Sam Khawam http://sami.ticalc.org

wdt

I OPTI ON, #OptionWiting
NoNewfFr anme, : NewFr ane
xor code, OChar ;

SendRcv

checksum
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: FrameEnd

. Next Fr ame

:end

. NewFr ane

cError

dj nz

cal |

nov
cal |

clr
cal |
cj ne

clr
cal |
cj ne

clr
cal |
cj ne

call

setb
cal |
clrb
cal |

inc
snz
inc
setb

ret

nov
cal |

nov
call

clr
cal |
cj ne

clr
cal |
cj ne

nov
cal |

nov
call

clrb
clrb
setb
cal |
cal |
nov

nov

setb
setb
jnp
J np

FranmeCount er,

Start _del ay

OChar, xorcode

SendRcv

QOChar
SendRcv
| Char, #5Ch, :
OChar
SendRcv
| Char, #5Dh, :
QOChar

SendRcv

| Char, #47h, :

Start _del ay

SEL

Del ay20ns
SEL

Start _del ay

Addr L

Addr H
NoNewfFr ame

OChar T, CChar
CChar, #81h
SendRcv
QOChar, #57h
SendRcv

OChar
SendRcv
| Char, #5Ah,
OChar
SendRcv
| Char, #5Dh,
OChar, AddrH
SendRcv
OChar, AddrL
SendRcv

w, AddrL
w, AddrH
xor code, w

FranmeCount er,

NoNewFr ane
OChar, CCharT
WiteByte

WO

RO
SEL
Start _Del ay
Cl rLED

RB, #RB_ |nit
RA, #RA Init
RED_LED2
RED_LED4

Mai n_I oop
Start: Re

:end

Error

Error

Error

Error

Error

;addr. H

;addr. L

#128

; TODO Seperate EndFrane and Next Frane.

khkhkkhkhkhkhkkAkXX XA A hhhdddhhhhhkhkhkhkA A Ak xddxdrdddddddhkhkhhhhxkxx

’ReadByt e

clr
nov

wdt

T OPTI ON, #OptionWaiting

; A smal |

; A smal |

; 20ms del ay

; A smal |

del ay.

del ay.

del ay.

; Skip if no overflow

; Save QChar

;. Wite-Comand

; Restore OChar

(c) 1999-2001 Sam Khawam http://sami.ticalc.org
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nmov nRetry, #8

ib NoNewFr ame, : NewFr ane

clr CChar

cal | SendRcv

xor xor code, | Char ; checksum

dj nz FranmeCount er, :end

nov | CharT, | Char ; Save | Char

cal | Start _del ay ; A smal | del ay.

: FraneEnd

clr CChar

cal | SendRcv ; Get and check xor code.

cj ne | Char, xorcode, :Error

Add a NoAck hre if ACKis going to be used

setb NoAck

clr CChar

cal | SendRcv

cj ne | Char, # G, :Error ; Code for : 'G

cal | Start _del ay ; A smal | del ay.

setb SEL

cal | Del ay20ns ; 20ns del ay

cal | Del ay20ns ; 20ns del ay

cal | Del ay20ns ; 20ns del ay

cal | Del ay20ns ; 20ns del ay
. Next Frame

inc Addr L

snz ; Skip if no overflow

inc Addr H

setb NoNewFr ane

nov | Char, ICharT ; Restore I Char
:end ret
‘retry_nf

setb SEL

cal | Del ay20ns ; 20ns del ay

cal | Del ay20ns ; 20ns del ay

cal | Del ay20ns ; 20ns del ay

cal | Del ay20ns ; 20ns del ay

cal | Del ay20ns ; 20ns del ay

dj nz nRetry, : NewFrane

jmp :Error
: Newfr anme

clrb SEL

cal | Start _del ay ; A snal | del ay.
; cal | Del ay20ns ;. 20ms del ay

; clrb NoAck
setb NoAck
nmov CChar, #81h
cal | SendRcv
; clrb NoAck
setb NoAck

nov CChar, #' R ; Read-Command ="'R
cal | SendRcv
clr OChar
cal | SendRcv
; cj ne | Char, # 272, :Error 7
cj ne | Char, # 2, :retry_nf
clr QOChar
cal | SendRcv
cj ne | Char, #1]1', :Error D)
nov OChar, AddrH
cal | SendRcv
nmov OChar, AddrL
cal | SendRcv
clr QOChar
cal | SendRcv
cj ne | Char, #5Ch, :Error ;o\
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clr QOChar

cal | SendRcv

t est | Char ; On sone cards there is a: 0x5C 0x00 Ox5D response

jnz :test_| Char

clr QOChar

cal | SendRcv ; Read the Ox5D, if there was a O previously
:test_| Char test | Char

jz cError
cj ne | Char, #5Dh, :Error

clr QOChar

cal | SendRcv

cj ne | Char, AddrH, :Error

clr QOChar

cal | SendRcv

cj ne | Char, AddrL, :Error

nov w, AddrL

xor w, AddrH

nov xorcode, w

nmv FrameCounter, #128

clrb NoNewFr ane

cal | Start _del ay ; A smal | del ay.
jnp ReadByt e
:Error
clrb WO
clrb RO
seth SEL
cal | Start_Del ay
cal | Cl r LED
nov RA, #RA Init
nov RB, #RB | nit

seth RED_LEDIL
seth RED_LED3

nmov | Char, #'e' . For Debug
cal | Put TI ; For debug
jnp Mai n_| oop
jmp Start: Re

’
khkkhkhkhkhhkhhhhhhhhhhhkhhhhkhhkhhkhhkhhkhhhhkhkhhhhkhhkhkhkhkhx

SendRcv ; Send CChar, get |Char
clrb G E ; Set the LEDs swap off.
ib GdE $-1
clr | Char
nmov Bi t Count, #8

cxm ot clrb CLK ; Fal ling- Edge
clc
rr QOChar
nmovb C\VD, ¢

; j mp $+1

; jm $+1

; jp $+1
jp $+1
j np $+1
jp $+1
j np $+1
jp $+1
jmp $+1
seth CLK
clc
nmovb c, DATA Read DATA on the rising edge
rr | Char

; j mp $+1

; jm $+1

; jp $+1
jp $+1
j np $+1
jp $+1
j np $+1
jp $+1
jmp $+1

dj nz Bi t Count, : xmt
(c) 1999-2001 Sam Khawam http://sami.ticalc.org



Pl Xpander beta 0.1 Source

:snd

;¥*xxxxDel ay for
Start _del ay
: Loop

p¥FxxxxDel ay for
Bi t _del ay
: Loop

setb
setb

1/2
nov
nop
dj nz
ret

ib
ib

setb

Bi t

1 Bit

nov
nop
dj nz
ret

p¥*xxxxDelay for 20ms

Del ay20ns
: Loop2

: Loopl

Put Cnd

Cok ok ok ok ok
’

nov

clr
clr
dj nz
dj nz
nov
ret

nov
cal |
nov
cal |
clr
cal |
clr
cal |
ret

;* Get 4 bytes fromcalc

ok kk ok k
Get 4B
| oop

nov
cal |
dj nz
ret

CvD
CLK

NoAck, :snd

ACK, $

G E

Counter, #HBit_K

Count er, :Loop

Counter, #Bit_K

Counter, :Loop

Counter_, #D 20

Count er

wdt

Counter, :Loopl
Counter_, :Loop2

I OPTI ON, #OptionWaiting

| Char, Cal cType
Put TI

| Char, Cal cCommand
Put TI

I Char

Put TI

I Char

Put TI

Counter, #4
Get Tl
Counter, :Loop

Khkhkhkhhkhhkhhhhhhhhhhhhhhhkhhkhhkhhkhhkhhkhhhkhhkhhkhhkhkhkhkhx

; * Cet a byte fromthe calc and save it on the nmenory card

Khkhkhkhhkhhkhhhhkhhhhhhhkhhhhhhkhkhhkhhkhhkhhhkhhkhhkhhkhkhkhkhx

TI 2Mem

cal |
nov
cal |
ret

Get Tl
CChar T, OChar
WiteByte

LR R R R R R R R R

* Cet a byte fromthe nmenory card and send it to the calc
khkkhkhkhkhkhkkAkXkA XX hdhdddddhhhhhkhkhkhkhkrkxxxdxdrddddddhhkhkhhhhkkxx

MeneTI

ckkkkkkkkoKk
’

;* Get a byte fromthe calc and store it

ckkkkkkkkoKk
’

Get Tl

: Get Loopl

. Get Zer o

call
nov
call
ret

clr
nov

ib
jnb

clrb
clc
rr
jnb
setb

ReadByt e
| CharT, | Char
Put TI

CChar
Bi t Count, #8

W, :CetlLoop2
RI, :CetlLoopl

RO
OChar

W, $
RO

in Char.
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jnb R, $ ;
dj nz Bi t Count, : GetlLoopl ;
seth LEDSweep

ret
: Get Loop2 ib R, :GetlLoopl ; not both at the sane tine.
: Cet One clrb WO ; Get 1

nmv I RA, #RA W Cut ; Set Direction.

clrb WO

stc ;

rr CChar ;

jnb R, $ ;

nmov I'RA, #RA WlIn ; Set Direction.

setb WO ;

j nb W, $ ;
dj nz Bi t Count, : GetLoopl ;
setb LEDSweep

ret

;*xxxxxxxx End of GetTl

ckkkkkkkkok

;* Send the byte stored in Char to the calc

ckkkkkkkkoKk
’

Put TI mov Bi t Count, #8

Wi t
nov
; setb

I'RA, #RA WIn ; Set Direction.
VO .

setb RO
w,
R,

jnb

t © Vit until Rand W
jnb t

are high.

: Put Loopl clc
rr | Char
jc : Put One

. Put Zero clrb
nov
_cI rb

WO Put Zero
I RA
WO
ib w, $ ;
R, $ ;
I RA
WO
W,
R,

. #RA W Qut : Set Direction.

ib
nov

sethb
jnb
jnb ;
dj nz Bi t Count, : PutLoopl ;
seth LEDSweep

, #RA WlIn Set Direction.

ret

. Put One clrb RO
ib R,
ib W,
setb RO
jnb R,
jnb W,
dj nz Bi t
setb L

Put One

unt, : PutlLoopl

ret

jxxxxxcxx End of PutTI
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