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INTRODUCTION TO API

This manual serves as a guide to the advanced programmer. [t
describes RAM memory locations and their use as applies to the Apple-
Cat Il. Also included are some routines showing use of these memory
locations, or registers as they're called, to control the modem. With this
information, the advanced programmer can write or adapt machine
language or BASIC routines to accomplish the individual tasks that he or
she may desire.

The manual is organized by the registers, in ascending order, followed
by the routines using them, collectively called ‘CATPACK! Each of the
registers is broken down into its bit components and the function of each
is described.

There are two indexes included in this appendix—one ordered
numerically by register, the other ordered alphabetically by bit compo-
nent description. Any register or bit component can be Iocatgd egsﬂy.
For example, if the register name or address is known, informalnon in the
first index will indicate where it can be found; if a particular bit compo-
nent is needed, the second index will indicate its whereabouts.

‘CATPACK’ is a package of routines that shows how to control the
Apple-Cat Il through machine language. These routines show the usenof
the registers described in the previous section. One may want to modify
them to meet specific applications requirements.

REGISTER INDEX

Base Address*
Hex Decimal Read Write Page
APPLE-CAT I

$C080 -16256 SWBYT DACBYT 4.5
$C081 -16255 TONBYT SQUBYT 57
$Co082 -16254 — SHBYT 8
$Co083 -16253 — BSRBYT 9
$C089 -16247 — RECBYT 10
$CO8A -16246 — CON 11
$C08B -16245 INDAT SPDBYT 12
$C08C -16244 — COoMm 13
$Co8D -16243 ACBYT XMTBYT 14,15
$CO8E -16242 — OUTDAT 15
$CO8F -16241 STATUS DEVBYT 16,17
212 CARD

$C080 -16256 - 212BYT 18

*Add $NO to hex base address or 16*N to decimal base address (where N =slot of
Apple-Cat Il or 212 card) to obtain slot-adjusted address.

BIT COMPONENT INDEX

Bit Component Register
Audio detect SWBYT
BSR 60 Hz input SWBYT
BSR 120 KHz output BSRBYT
Carrier detect SWBYT
Carrier detect timing RECBYT
Clear DV SHBYT
Clear to send ACBYT
DAC bits DACBYT
DV from TouchTone SWBYT
Firmware switches SWBYT
From UART txd to DEVBYT
IRQ ring enable XMTBYT
IRQ 29.12 Hz enable BSRBYT
IRQ 29.12 Hz status TONBYT
Microphone squelch SQUBYT




Continued

Bit Component

Mode control bits

Receive baud rate

Receive data from UART

Ring detect

Speaker squelch

Switch hook

Tape recorder motor control

TouchTone bits

Transmit baud rate

Transmit data to UART

Transmitter mode

UART command—receiver

UART command —transmitter

UART control—parity enable

UART control— parity

UART control—# stop bits

UART control—# data bits

UART rxd to

UART status—overrun error

UART status—framing error

UART status—parity error

UART status —tx data
register empty

UART status—rx data
register full

UART status—transmit IRQ

UART status—receive IRQ

UART status—ring IRQ

212 analog loopback

212 carrier detect

212 character length

212 digital loopback

212 enable

212 mode

212 remote digital loopback

212 reset option

Register

RECBYT
SPDBYT
INDAT
ACBYT
SQUBYT
SHBYT
SQUBYT
TONBYT
SPDBYT
OUTDAT
XMTBYT
COM
COM
CON
CON
CON
CON
DEVBYT
STATUS
STATUS
STATUS

STATUS

STATUS
STATUS
STATUS
STATUS
212BYT
ACBYT
212BYT
212BYT
SQUBYT
SQUBYT
212BYT
212BYT

SWBYT
$C080
-16256
READ

5 4 3
CARRIER | AUDIO
DETECT | DETECT

DV FROM TOUCHTONE
1 valid TouchTone present
0 no valid TouchTone present (CLRDV high)
BSR 60 HZ INPUT
continuous 1 no 60 Hz
alternating 60 Hz
CARRIER DETECT

1 carrier present

0 no carrier present
AUDIO DETECT*

1 no audio present

0 audio present
FIRMWARE SWITCH 4

1 open (off)

0 closed (on)
FIRMWARE SWITCH 3

1 open (off)

0 closed (on)
FIRMWARE SWITCH 2

1 open (off)

0 closed (on)
FIRMWARE SWITCH 1

1 open (off)

0 closed (on)

*Audio detect input changes with speech, dial tone, and busy signal. The input to the

audio detector is the output of the receive filter.




7

MOST
SIGNIFI-
CANT
BIT

8 DAC bits

TONBYT
$Co081
-16255
READ

3

Not used
Not used

Not used

IRQ 29.12 HZ STATUS
1 IRQ has not occurred
0 IRQ has occurred

3-0 TOUCHTONE BITS
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TIMING: Within 40 ms of a valid received tone pair the data bits D8,
D4, D2, and D1 will become valid. Seven microseconds after the data
bits have become valid, DV will go high. The data bits will remain valid
and DV will remain high as long as a valid tone pair is present at the
receiver input. Within 40 ms of the removal of a valid tone pair from
the input, the decoder will recognize a valid pause. DV goes low
approximately 45 ms after the tone pair is removed. The data bits will
be cleared (set to 0) 4.4 ms after DV is lowered. The DV strobe will be
of at least the same duration as the incoming tone pair.

HANDSHAKE MODE: In this mode, the DV strobe is polled at least
once every 40 ms to determine whether a new valid tone pair has
been detected. If DV is high, indicating that a new valid tone pair has
been detected, store the coded data present at the data bits of the
receiver and clear DV by pulsing CLRDV high. With some systems
operating in the handshake mode, it may be desirable to know when
the valid tone has ended. Ordinarily this would be indicated by the
falling edge of DV. However, in the handshake mode, DV is cleared
by the monitoring system each time a new valid tone is detected
and, therefore, cannot be used to determine when a valid tone pair
has ended. The termination of a valid tone pair in this case may
be observed by detecting the clearing of the data bits. Since, in
hexadecimal format (the mode normally used with a handshake
interface), the all zero state represents a commonly unused tone pair
(D), the end of a valid tone pair may be detected by sensing the all
zero state.

NOTE: DV is read as SWBYT bit 7. DV is cleared in SHBYT bit 0.




SQUBYT
$C081
-16255
WRITE

3

212 ENABLE*
1 212 disable
0 212 enable

Not used

212 MODE
1 212 originate
0 212 answer

TAPE RECORDER MOTOR CONTROL

111 motor on

000 motor off

SPEAKER SQUELCH

1 not squelched

0 squelched

MICROPHONE SQUELCH

1 squelched

0 not squelched
*212 ENABLE is set to 1in 212 analog loopback test (see 212BYT).
NOTE: When changing ANS/ORIG mode, first write word with bit 5 in desired state and

with bit 7 high; then wait 5-10 msec, and write word with same state for bit 5 but with bit 7
low. Bit 7 must be left enabled (low) whenever operating in 212.

Not used
Not used
Not used
Not used
Not used
Not used

SWITCH HOOK

1 off hook (holding telephone line)

0 on hook (not holding telephone line)
CLEAR DV (Reset TouchTone )

1 clearDVto 0
0 DV set




BSRBYT
$C083
-16253
WRITE

3 2

IRQ
2912 HZ
ENABLE

RECBYT
$C089
-16247
WRITE

Not used
Not used
Not used
Not used
Not used

IRQ 29.12 HZ ENABLE
1 IRQ disabled/reset*
0 IRQ enabled

BSR 120 KHZ QUTPUT
1 disabled
0 enabled

0 Not used
*To clear IRQ, Bit 2 must be disabled, then enabled immediately.

3

Bit
7 Not used

6 CARRIER DETECT TIMING*
1 normal carrier
0 fast carrier

5-0 MODE CONTROL BITS
mode
103 ANS
103 ANS (mark carrier detect)
103 ORIG
103 ORIG (mark carrier detect)
202
202 (mark carrier detect)
DEAF (TDD)
ANS V.21
ANS V.21 (mark carrier detect)
ORIG V.21
ORIG V.21 (mark carrier detect)
900 Hz detect
dial tone & busy signal 1

*Normal carrier
103, V.21: on delay—150ms
off delay— 50ms
202, V.23: on delay— 38ms
off delay— 13ms
Fast carrier (must be used in TDD mode)
All modes: on delay—9ms
off delay—9ms
1This mode does not detect dial tone or busy but simply puts the receive filter in the
frequency range of dial tone, busy signals, and ringing. The audio detect bit (SWBYT bit 4)
should be looked at to determine what is dial tone, busy, 6r speech.




CON
$CO08A
-16246
WRITE

UART CONTROL BYTE

4 3 2
P1

INDAT
$Co8B
-16245
READ

RECEIVE DATA FROM UART

Not used

PARITY ENABLE
1 enabled
0 disabled

PARITY ™
11 mark
10 odd
01 space
00 even

NUMBER OF STOP BITS

NUMBER OF DATA BITS
11 8
10 6
o1 7
00 5

*The parity bit is additional to the number of data bits.

4 3 2

SPDBYT
$CcosB
-16245
WRITE

3

Bit
7—4 TRANSMIT BAUD RATE*
3-0 RECEIVE BAUD RATE*

*baud bit actual percent
rate time baud error
rate
1200 .831 ms 1202.75
600 1.66 ms 601.38
300 3.33ms 300.68
150 6.65ms 150.34
110  9.15ms 109.27
75 13.3ms 7517
50 20.0ms 50.11
455 22.0ms 46.26

NOTE: Transmit and receive baud rates are independent.

NN o NN

il

value

$0
$1
$2
$3
$5
$6
$7
$4




$Co08C
-16244
WRITE

) 0
UART COMMAND REGISTER 212 RING

CARRIER DETECT
4 3 DETECT
Not T2

Not used
Not used
Not used Not used
Not used Not used

Not used CLEAR TO SEND
Not used printer handshake (busy)

3-2 TRANSMITTER follows imput
11 xmit off 212 CABRIER DETECT
10 xmit on, enable IRQ 1 carrier present
01 xmit on, disable IRQ 0 no carrier present
00 xmit break (space) Not used

RECEIVER RING DETECT*

11 — 1 ring present

10 receive on, enable IRQ 0 ring not present

01 receive on, disable IRQ *If IRQ enabled on ring, IRQ occurs on leading edge of ring (when RING goes high).
00 receiver off




XMTBYT
$C08D
-16243
WRITE

3
XM4

STATUS
$CO8F
-16241
READ

UART STATUS REGISTER

Bit

7 Not used
6  Not used
5 Not used
4

IRQ RING ENABLE*
1 disabled/reset
0 enabled
3-0 TRANSMITTER MODE

function value space Hz

103 ANS $0
103 ORIG $1
CCITT ANS $2
CCITT ORIG $3
DEAF (TDD) $4
202 SOFT CAR $5
202 U.S. or CCITT V.23 $6
REV CHAN (VIEWDATA) $7
disabled >$7
“To clear IRQ, write 1 then 0.

2025
1070
1850
1180
1800

900
2100

450

mark Hz
2225
1270
1650
980
1400

1300
390
off (quiet)

OUTDAT
$CO8E
-16242
WRITE

TRANSMIT DATA TO UART

7 4 3 2
MOST

SIGNIFI-
CANT
BIT

0

LEAST
SIGNIFI-
CANT
BIT

OVERRUN ERROR

1 error

0 ok

FRAMING ERROR

1 error

0 ok

PARITY ERROR

1 error

0 ok

TX DATA REG EMPTY
1 empty

0 full

RX DATA REG FULL
1 full

0 empty
TRANSMIT IRQ

1 transmit IRQ

0 notransmit IRQ
RECEIVE IRQ

1 receive IRQ

0 no receive IRQ

RING IRQ
1 nolIRQ
0 IRQ




DEVBYT 212BYT
$CO8F $C080
-16241 -16256
WRITE ' WRITE

INPUT/OUTPUT SELECTION REGISTER* ‘ '

5 4 3 2 1

Not used
Not used

Not used ANALOG LOOPBACK
Not used 1 analog loopback

Not used 0 normal
Not used DIGITAL LOOPBACK

FROM UART TXD TO 1 digital loopback
1 Jap 0 normal

10 add-on 212 REMOTE DIGITAL LOOPBACK
01 printer port 1 remote digital loopback

00 main modem 0 normal
UART RXD TO 212 CHARACTER LENGTH*
11 10 10 bits

10 add-on 212 01 9 bits
01  printer port RESET
00 main modem 1 normal
*Register must be written to when entering 212 mode. 0 reset option
1 *Length includes one start and one stop bit.

NOTE: Procedure for writing
1) Write with bits as desired and bit O low.
2) Delay at least 500 ms.
3) Write with bit 0 high, all other bits unchanged.




