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- Pre-hictory.

- MODESLLT cpecitication changed, to reflect that it uses the SETRTS routine.

- SETRTS specification changed, to enable listening to the back carriery also, the routine no
fenger clears the FIFD nor receive error conditions, to avoid the loose of characters in half
duplex operation.

- Memory ucage of MODEMIO routines added.

= & minor error corrected in EMITSTAT and RINGTEST specifications -~ sorry.

- The tiret cards have been sent to deveilopers, with ROMe that doec NOT foliow thece
specifications &7 ALL, but are rather of the much older type we used during the hardware
concepticn. This fias been done Decauze 1 have not been able to releace ROM rev. 1.2 in time...

- R 1.2 comes to life.

- Intreduction of the firmware icsue number at Tocation $0sFE. Table 4 modified accordingly
State that N and £ flags are cet according to & on exit of & MODEMIO routine tha xeturn: a
resylt.

- ASCDIAL fiming stated in it7c specifications,
= ulith ROM 1.3, 1175 realy too difficelt fo detect 2 carrier while providing a timeout. To make
things simpler, I introduce SMARTCD. Here comes RO 2.4

- Information about answer modes ¢

Changee have been made in the ROM, wich iz nw <inlih and have heen wigdeiy zent to sofiware
ieveliop 7 includes & dumh i Sy
USE. A S ar
some obsc ne
$lsFE, $C
- SMARTLD tr ti
& ﬁdtﬁ?ﬁi Timing cerrecred Cthat was a huge buol
- CLEANUP routine added.
- Sertzl number soded.

added, fo faciiita
catino

tione and Code &}

the dumb termipal i< now in the ROM. This ore worke into the R0M ifseld

1S oo 8,8,

= & obug in the 85330 inrtialisetion hes been fived. The so¢
f

alled gnuzed bits in WREZ must be
ta insure that the receiver realy Eam;les the data bite in their m&ud!e, avciding a problem
when recﬁ‘u3nc NULLs and SOHs €much ysefull for binary tran :
i recognises that “some’ of

nulle

wWores

YEah
i ldumb terminal fext in Englichl and 4.7 (Frenchl.

= Revizion pumber is now 4.1




This documentation is writlen to give the software developer the information needed to use the

fipple-Tell card in its

own application. It inciudes information about the hardware (from & programmer’s point of viewy, and on the built-in

{irmware,

OVERVIEW OF THE APPLE-TELL CARD

un

an add-on for the Apple 30 for J0+ or Med. It provides on a
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- 3 communication section te enakle the Apple to transmit and receive data to or from a
nother computer, through
normal phone ine. There ares

cgirect copnect phone Tine inferface with puice dial
and ring detection capacities

pee |
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- & modem that cupporic & wide range of modulation cyctems:
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- Beti 183 (up to 388 bps full dupiexd
= L {up to 288 bps full duplex
3 mode 1 i"(‘389 bps

¢ bac¥ channei:
= back channel
35 well C
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a programmabie baud rate generaior and hangshade
rity generationddetection
- well 23 3 pooiing mode
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poie-Tell card comes with a sofiw
. . .

ry IFxpux fC: ‘;-

text cdﬂ+nr9, ipterface with

arrier detection, answer protocol and Toopback modes,

tines

haracters + charactier being received) on each channel, making reception




HokaRE DESCRIFTION

WARNING: The ccope of this paragraph ic to describes how the various LSle and functional blecks in the Appie-Tell card
interact with each other,and does not explain their inner functioning. The reader can refer to the chip’s technical
specitications and to the detailed plane (cee appendix). Anyway, complete Knowledge of the hardware is not necessary to
use it with the built-in firmware.

Figure 1 shows a diagram of the hardware, cimplified in the cections that are of no interect to the programmer.

The AmZB8338 i< the heart of the cystem, providing serial communication functions, control over the various devices of
the board, and clock generation for the baud rate generators and the modem. The Am7718 ic a state-pf-the-art FSK modem
circuit, with on~chip filters, externally programmable to match a lot of standards. These chips communicate through two
channeis (A 7 Main, B / Back), each with the ctandard El&4 =ignale TD, RD, RTS7, LTS7, CD7. The back channel ic used
only in CCITT V.23 mode 2 (for character transmission at a slow 75 bps rate, e.g. in a Videotex context the characters
entered from the Keyboard) and in Bell ZBZ {for francmiscion of a single bit such as a busy or requecst signal
represented by the presence or abcence of a low freguency carrier, at a ciow 5 bps ratel.

The foptionai) Vicdeotex Display Generator is built around two dedicated VLSIe (EF9341 / EF9248) and 2K of static RAM.
When vsing a B&b monitor, the wideo source (Apple video or Videotex) can be celected by software.

The interface with the expancion ciot bus maps the various addressec / memory locations as follow:
The card ic assumed fo be inp siot = = =1 fo 7
ALY oad are given in hexadecimal,
The is made so that any valid 45827c addrecsing mode can be used fo accecs any register,

$af TR
$<f TRE
Fcf CRa
$edl CRE

- e =l N = N B
B RRE 2536 Reac Fegister, channel B
3 RES CO0EHE Rean Regi channe! &
i REE Bo38 Reced channel &
= o
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When the £328 generatec an interrupt (that will occur only if it is programmed to do so), it will pull the Apple < IRG
line low. The daisy-chained interrupt facility described by fpple (fpple lle reference manual, page 178) is fully
cupported. The ability of the €338 tc generate an hardware interrupt vector can’t be used in a 6587 cyctem, there{ore
the INTACK® Tine of the 8338 ic held high tc disable thic feature,

When the fpple ic recetted {on power-on, or by pressing Cirl-Reset), the 8538 is put in a recet ctate; that hangs up
the phone line and selects the Apple’s \ideo. 04 course, the entire modem circuitry must be re-initialised before uce,
The Uideotex section is alen recetted,

A7 bit binary counter ic uced to celect @ communication mede for the 7948, recet it, and acsert DTR'. To prepare the

7910 to operate in a given ‘f" tfound in figure 3), one muct:

~ Make zure the B33 generates a stahle 2.457¢ Mhz cleck on the CLKY lime of the 7918,
= Appir @ negative puise on the W/REGR” line of the BS38. That resets the counter.
- fpp

lines of the 7918 to the binary value of MODE, the next 2 pulses drive the RESET' Tine of the 7914 from low to high,

Iy MODE*#443 negative pulees on the W/REMA line of the 8538, The firct MODE#4 pulses position the MC4...MCE
Vo
thus putting it in cperating mode, waiting for a Data Terminal Ready condition. The last pulce makes this

high-te—iow transition on the DTRY line of the 7916,
MODE

fiex ET;;ry

normal modec
#E BRGGE Bell 163 originate 388bps full duplex
#i 93895 Beli 183 ancwer 388pbe full duplex
B2 BOG1E Eell 282 12BBbps half duplex (%)
as Eell 202 with equaiizer 1288 Dpe half dupleyx 7%
B4 COITT AL21 oricinate 388bps full duplex
a3 COITT V.21 answer 388bps full dupley
G& Beiid CCITY 1266 bps half cuplew (#%)
a7 4d z “with eguaiizer 1268 bpe half duplex (3%}
ga & 488 bpe half duplex

] al teet’ modes
e gell e lcopback
il Erl toopback
Lz E phack
i3 g valizer Toophack
nd C nate inophack
HE L toophack
ié & main oophack
17 & i th equalizer loophack
ig main loophack
2 foopback (¥#)

-

SRS (R e
! ir thie mode, ihere i3z o3 FSbps back channe) uced 1o transmit characters, v TEE modulation of 2 fack carmisr,
In oz Wigeotex applicaltion, this back channel usually transmite ihe characterc entsred from a ¥




FIRMWMRE DESCRIFTION

The 2K of firmware are decigned:
- To provide the ucer with facilities such a< a terminal program, FR# and IN# support...
- To free the software developer from the cumbersome task of programming the modem 1/0 directly at the 8538 register
tevel. Instead, most modem functions can be performed by calling a routine in the built-in EFROM. Operation ic, 3¢
much as possibile, the same regardliess of the communication standard.

This firmware supports the standard Apple peripheral card firmware specifications, as regard to the Basic protocol and
Fascai 1.1 protecol. 1t must ajac be noted that these protocols don’t include the features necessary for a modem
application, and that non-ctandard featurec had to be added, for example to support operating mode selection and
carrier detection.

In thic revision $84 of the firmware, operation is supported only in a pooling mode (the 8538 never generatec
interrupt; the application program must constantiy look if a character ic being received, if not, some characters may

he jostd,

Recognizing the épple-Tell card fcee Figure 42
As described in the “Apple 1le Design Guidel ines” manual, page &, & program can check if there i< an Apple
in elet ‘¢ by reading addrese $0cBS, $C=67, $C=8B, $CsBL.
The firmware identification bvtes will permit a future prooram to check if the firmware cupporte the needed features
ivercions should be upward compatiblel. We increment the firmware revision number when we add capabilities to the
firmyare, with changes in the precent specifications.
The firmware icsue number distinguishes firmwares with the same revision number, thus the same cpecifications. We
increment 1t each time we fix the last bug...
The cerizl number ic there <c that cofiware can recognice a particular board.
The hardware features bytes identify the current an future hardware cpticns present on the bpard, so that a program
can recognize the hardware configuration,
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i card

Vajue
P#r  £3F  ; Standard for 3!l firmware cards
(#3218 5 Stapdard foroall firmware carde
[ 81 7 Standarg for 2ll firmware carde
#3 #4Y 1 App te—Tﬁ1! Carg geReric modem cignafure
368 ; Hardware features - i bvie {reserved for fuiure ysed
368 7 Hardware features (reserued for fuiure uce
388 ¢ Hardware feztures {recerved for future usel
$ES 5 Habdware features - high bvte
fivaeses 1ofard inciudes a 34876341 UBU
. o Pocarg inciudes a &m L8 Werid Chip
vieeos. 1 CAPD ingiudes a 78“?r sto

Tperi-informatique’ (hTeTTace
inciudes a “emart card’ interta

number - Tow byie
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number
number
ial number = hinh hvte
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$84 1 Firmware r SIOR number

%)
-1
.
L)

[T
o



The main MODEM 170 routine

At location #Csll stands a very important entry point of the firmware, labelled MODEMIO. Through this entry point,

all the modem control functions offered by the firmware are accescible,

On entry, the 4582 regicsters must contain:
¥ register  code number of the operatien to be performed
A register  parameter (if one or more needed)
X register  parameter (if two needed)
On exif, there will he:
A register  result (if applicablel.
When the routine returne & result in A, the N and 7 =tatus hite are sef accord

The decimal flag (D i< returned clear {normal moded.

The interrupt status flag (I remaine unchanged throughout the call,
¥ and ¥ register and other status bits are usually disturbed.

tione:

The MUDEMIO routines use the following memory joca

40778

MoLOT centaine $#0= at any time MODEMID usec the expansion RO

routine. This s toc be compatible with the standard way of
statue after an IRG or WMl handled by an other peripheral
space.

FR478+< (¥ current MODE.

#BdFb+c (%3 current FORMAT.

#8570+ (%) EMITCH  emit channels $ci for main channel, $28 for back channel.

$BGFE+s (%3 RECVCK  receive channe;, came as above.

7R+ (%) MISCEITS .......x RTSA sending carrier on main channel)

R seRding carrier

d Tor +u+ure yse,

s XHHN .. TESELY
Haeae.e DTRA (2 iine pécked upl,
Kuveoeso DTRE ef =) videoiex videq celecieds

temporary stor
I for futyre ue
for future

recommended,

by MODEMIG <

cilowing funciion

MNone

on back channell

51




~ MODESLCT

Sets the baud rate generatore (to the maximum

Programes the 7918 to this mode, resete it and asserts DTR.

Falls into SETRTS with the parameter A = $88. That putc the modem in the state where it sends no carrier,
and make the DCD bit returned by RECUSTAT reflect the ctatus of the main carrier.

This routine can be vsed with the phone line picked up, but then transient noices may be cent on the phone line,
Input: ¥ = $81

A = MODE to be celected - found in figure 3

MNone

supported rated according to the MODE celected.

Output:

- DTAFORMT

This routine celects a
Input: ¥V = $82

A= data

R

data formst.

for both tranemitter and receiver
no parity

format,
.8

R
rewsnall
N1
e
ioau 18,

i 3 fi=p

TR | O

futput: none

odd parity
even parity
prohibited
I stop bit
1.3 stop bit
2 sfop bits

al aperation
d BREAK
bite/character
bite/character
bitescharacter
B bite/character

not def

l,n

©n

o

~d

fined

Gutput: none

chex video

»ﬁpg!e vigeo (ine



- SETRTE
- Waits till atl characters being cent have completely cleared the transmitter, if applicahle,
- Choose the emit/receive channels and positions the RTSY and BRTS' lines, according to MODE and the
parameter.
= Waits til] the modem acknowledges the change using the TS and BCTS” linec.
Inputs ¥ = 385
A= $88  Makes RTS and BTRS inactive, thus sends no carrier. Selects main channel as receive channel
in all medes; the RECVSTAT routine will thus return the main carrier status in the DCD bit
$81  assertc RTS, thue cends carrier cuer the main channel. Selectc main channel ac emit channel
in all modes. Selects main channel as receive channel exept if MODE = 382, $83, $86 or €67,
where back channel is uzed as receive channel. Invalid if MODE=$19
202 VYalid only if MODE = 82, $03, %66, $87 or $19. Asserts BRTS, thus sends carrier ouver the
back channel. Selects back channel as emit channel {although in mcdes 382 or 383, ac
character can be sent with the normal SENDCHAR routines. Selects main channel as receive
chanrel, exept for mode %1% where back channel is the receive channel.
83 Valid only if MODE = $62, $B3, %64, $87 or $19. Makes RTS and BRTS inactive, thus sends no
CaPTier, E lects hack channel as receive channel; the RECVSTAT routine will thus return ihe
back carrier status in the DCD. This function has been added to provide z mean of
menitoring the back carrier status without sending & carrier in the Be11 282 modes.
When #0DE = $6Z or #83 (Bell 282), the Sbps back channel bit ie transmitted by calling SETRTS with A = %67 to
send the back carrier, & = 368 to ctep the back carrier.

iis routine returne the trancmitter status,
+

Inpui: Y = $84
Gutput: A = 388 Tranemitter tusy
A {r #8¢ Tranemitter ready to accept data

! the trapsmit channel is ready te a cepf a character for output
te it. I+ the RTS /7 BRTS status consistent with the mode celected, the byte will be autputed from
the modem.
nput: Y = 2§V
& = character to be cutputed

Output: none

This routine returns the recejver ciafye,

a7
!

2 I
-~ =

T
<
a0

[=n]
face]
b hoa @

or FIFD overdlow

oh the phaone lin

. been encountered

not tooan obscure ring o someb

times for about 2 cecondsl. & fong ﬂe..;
)yois pr i;aeﬁ by the modem between changes of thic Git, sp 254 ¢

tih DCD=1 are a reliable clue that there ic 2 carrier,




- READCHAR
- Waite till a character is available in the receive channel.
- Returns it in the accumulator.
- Clears any receive error state.
Input: ¥ = £@9
Gutput: A = character received (no masking ic done?

]

= chV' up the phone line ino wait time is provided, see note 2).
- Pulse-dials the number whose ASCII code is given on input., Characters cther than 1234567898 have no effect.
ASCIT codes 1, 2, 2, 4, 5, &, 7, 8, ¥ and 8 induce i, 2, 3, 4, Gy 4y 7y By ¥ oor 18 pulces, each made of a édéms
period without current in the phone-line followed by a 33ms period WI\h currept,
- Waite iwhether the number was valid or not) for the time nececcary between numbere in the pulee-dial cyctem
{788msy with the Tine picked up.
ITnput: Y = %34
A = RSCID code of the number to dial.
The high order bit is irrelevant.
Output: None
Note 1t Onoexit, the phone line ic alwaye picked up.
Note Z: The pnnne line must be picked up and a reaconabde time (1..3 cec. in France) allowed bedore dialing. Thic
can be done by calling this routine a few (2..5) times with an “invalid® aroument.

- RINGTEST
Thie routine teste (for about 298 mey if the phone is ringing,
Input: ¥ = ¢8R
Dutput: A = $68  not ringing.
A< 288 it7c ringing.

This routine instructs the modem to enter its auto-ancwer mode by applying & negative pulee on RING'. See the
4m7Fi8 product specification for details,

Trput: ¥ = %40

Gutput: none

Moter This routine is of interssi only in auto—ancwer a0p! tications. It should be ¢ Tine 3= been
picKed-ur, and prior to calling SETRTS. In the exemple of CCITT V.22 mode 2 ©M = 3 s routine
1n5iruct5 the modem to dicabie the receiver/fransmitter cperation (LD and BUD forced i off), set silence for 1.9
seC., emit an answer fone (Z18Bhz) for 2 cec., set silence for about 13 ms., then re-enabie the
.eceiuerftransm|t%er. This is the protocol proposed by the CCITT for establishing a coamunication in a viceotex

BRUITONment .

efection hreteresic parameter, The detection time ¢

2= X % 18 me vexept if ¥=B, in which case TZ = 2548 me)
Ouiput:s & = 388 routine terminated in caces o
¥

20U routine terminated in cace !
Moter remember that the Worid Chip iteelf dels

Taznle 3bi, making SMARTCD uzefu
+

LD and BOD bite (refer 1o am7%1R product soeci
ong” carrier loose ie expected foeneraly @i connect
1, )

PeCOUEr fromoan agcidentsl spife ouer the



Frogramming quidel ines

A typical cession with a Bell 1823 timesharing system, with auto dial, would be, from the application program’s point
of view:
- Find the Apple-Tell board in slot ‘< and build a routine MODEMIO! at a ¥nown location containing a JMF to
MODEMIC ©if you uce ar indirect JMP, make sure the vector does not cross 3 page boundaryl,
- Use INITUART to celect Bell 183 originate ¢call MODEMICI with Y=$#88, &=MODE=%88)
= Instruct the user to hang up hie phone,
- A<k the user for the phone number.
- Fick up the phone line and wait for the dial tone by calling ASCOIAL 4 timec with 2 %48 in the accumulator.
= For each character in the phone number, put it in the accumulator and call ASCDIAL.
- Wait for a ctable carrier: call SMARTCD with A = 74 (decimaly for a 28 zec. timecut and X = 178 (decimal) for a
1.7 cec. carrier detection delay. Den’t concider these parameter as final, but rather experiment or obtain
tructable information.
- Acsert RTS by calling SETRTS with A=#81. Our modem now emits ite carrier. Communication can begin.
- Enter a loop where simulfanecusly:
- RECVSTAT ie called and:
In cace DCD comes to be 8, the communication is stopped foptionaliy, check that it was not a short line
dropout by calling SMARTCD).
= I a character is available,
- Optionaily, check for an error condition and treat it (for example, flag that the character iz to be
output in inverse videoy,
- Call READCHAR tc get the character and possibily reset the error condition.
- Make it availabie for the rest of the program.
- Goto 1) and, most difficult, do thic at the average speed of Baud rate/18 = 29 foope per cecond, with a
maximum wait of axkEaud_raLe,lﬁJ .1 seconds befween two execution of the loop.
Notes if RECVSTAT i< not called and/or the ‘receive character available” bit not tested prior to caliing
READCHAR, a2 rick exist to enter an infinite fcop if the cther modem never sends a character.
2) - When a character is to be sent:
- Dptionally, call EMITSTAT to check that the transmitfer is ready. I it’s not, come CFU time i< available
- Send the character through SENDCHAR.
3 = Run ite cun, highly sophisticated application.

= To exit and hang up the line, elther'
- Induce the vser fo prese Ciri-Reset {a really huge sound, or
spinming the drive will do hF Jabd,
g,

= call LINEREL with &=%8

3 I T V.21 origina eHent

the value o HﬂDf when caiiing 1NI
For operation in COITT V.22 mode 2 with reception at 1288bps, SETCTS chouic be ralled with &=347
For ansier modes {hoth Bell 162 F210 ang COITT 9,23 mode 7 with at 1Z88bpe, the program
shopids

= inet the modem in the appropriate mode using INIMED

= wait for & ring usino RINGTEST

= pick gp the lipe geing REL

= catbl ithe ANDWER routine fo ciart iThe autc-answer ceguence (ihis ic 5 mode




DLE TERMINAL PROGRAM

This function ic cubject to changes in future revisions.

R 4.x incorporates a dumb terminal program, that is to cay that emulates a terminal connected to a modem. It can
operate in 48 or B8 columns mode.

To activate it, do an IN#s for 48 colums, FR#s for 86 colume (o ic the slot of the Apple Tell board, the 88 columne
card must be in slot 37. The screen then shows a parameter summary, and you are prompted for parameters. Type in the
characters relatives to the optione you choose fvou may ommit a parameter, it will default to the first opticn shown
tor it) and end with a {RETURNG.

It you choosed an originate mode, vou are then prompted for the number to dial. To Just pick up the line fafter z
manual dialing? Just press {RETURN)>. You can incorporate pauses during the dialing by putting minus sians in the
number,

Fress <RETURN? to start dialing, The diaiing can be interrupted with (ESC3.

It vou choose an answer mode, the modem will wait for a ving. It will then pick-up {after 2 rings) and cend the
answer cequence. You can force pickup and sKip the anwer cequence by pressing <ESC3,

The modem will then wait for a stable carrier (while sending it”s own one in answer modes). When both modems send
their carrier, the communication can begin.,

Any character typed from the Keyboard will be transmitted. Any character received will be pascec as-ic to COUT,
exept LF wich i< ignored and BELL that counde the cpeaker directly. When using an Apple Jle with BA colums at iz
bes {videctex moded, =ome characterc mav he oot durring screoling i the source does not provide a delay after OR,
This does not occur with the Videx/Videoterm (Regictered Trade Marks) card for it is much faster.

Fress <RESET) to end communication ¢the modem hangse up by itself if the carrier get ioct)



- CLEANUP
This Tittle routine clears the receive FIFD and receive errorc. Much usefull after connection or <pike over the
line.

Input: Y = 34E

Qutput: nane

- BIGEELL
This routine ic there to facilitate ring detection, make it more reliable, and incure that Vine will be picked up
at a time when there is no high voltages over the phone line -beetween two rings-. This avoids unnecessary
ctressec to the phone line interface (the ring voltages won’f damage it, but make it incperative for a
bout Ralf a
cecondl,
Firet, the routine hange up the line. Then it enterc a loop where it monitors the Ring Detect bit, and the
keyboard. The routine will terminate in two casec:
(13 the ESC Key i< precced (more precisely, if the KED jocation reads $98),
{2y the ring has rung two times, and we are in the middle of a silence period. The main program should then
pick-up the Yine immediateir.

Input: ¥ = $BF

A
i

#08  for compatibility with future versions, wich may require parameters for customizing the
detection echeme {presentiy tested only in Francey.
Output: A = #88 if the routine terminated in case (1)

~

f <y $BB i+ the routine terminated in cace (7



