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Address Offset $0
Read - RAM Address pointer high byte.
Write - RAM Address pointer high byte.

A15|A14[(A13|A12|A11|A10] A9 | A8

- _/

RAM address pointer
high byte.

Bits A15:A8 - These bits form the high address of the 16 - bit host processor
pointer to shared RAM. After each host processor access to RAM the
Address pointer will increment by one.

- ___RAM address pointer

N
address of the 16 4bit host processor

pointer to shared RAM. Affer each host processor acceSS10 RAMThe
Address pointer will increment by one.

F19 - Theory of Operation Apple Confidential



Address Offset $2
Read - Status/Control register.
Write - Status/Control register.

D7| De| D5| D4| D3| D2| D1} DO

BYPASS, 0 - PIC controls SCC/SWIM

1 - host controls SCC/SWIM
| INCEN, 0 - pointer hold

1 - pointer increment
/RSTPIC, 0 - reset PIC

1 - no PIC reset

INTPIC, 0 - no interrupt to PIC.
1 - interrupt PIC.
INTO, 0 - interrupt O inactive.
1 - interrupt O active.
INTH, 0 - interrupt 1 inactive.
1 - interrupt 1 active.
PINT, 0 - peripheral interrupt inactive
1 - peripheral interrupt active
/REQ, 0 - DMA REQ active

1 - DMA REQ inactive

Bit DO - is a read only bit which reflects the state of the PIC BYPASS signal.
When this bit is set the host controls the peripheral port.

Bit D1 - INCEN is used to control the incrementing of the host address pointer.
When this bit is set the host address pointer increments after each RAM access.
Resetting this bit disables the auto-increment feature and causes the

pointer to maintain a constant address during sequential RAM cycles.

Bit D2 - /RSTPIC is used to reset the peripheral interface controller. This bit is
forced active by a system reset.

Bit D3 - INTPIC allows the host processor to interrupt the peripheral processor.
This bit is asynchronously cleared by the peripheral processor.

Bits D5:D4 - The peripheral processor uses these bits to create host interrupt
requests with different priority levels. The host processor can asynchronously
clear these interrupts by storing a "1" to the respective bit. Storing a zero will
leave the bit state unchanged.

F19 - Theory of Operation Apple Confidential



Bit D6 - PINT is the peripheral port interrupt signal. It is used in the bypass mode

only. In the non-bypass mode this signal is inactive.

Bit D7 - /REQ is low if either of the DMA request signals is active. It is used in the
bypass mode only. When the PIC is in the non-bypass mode the /REQ signal is in

its inactive state.

Address Offset $4
Read - Ram Data.
Write - Ram Data.

D7

D6

D5

D4

D3

D2

D1

DO

T~

F19 - Theory of Operation

Shared Ram data.

by
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Address locations $10-1F are allocated to device registers. These registers
are accessible by the host processor only in the bypass mode of operation.

Device
Address SCC SWIM
10 SCC B Command | Write Data
11 SCC A Command | Write Mark
12 SCC B Data Write CRC
13 SCC A Data Write Parameter RAM
14 . I Write Phase
15 £ | Write Setup
16 1 Write Mode Zeroes
17 Write Mode Ones
18 Read Data
19 Read Mark
1A Read Error
1B Read Parameter RAM
1C Read Phase
1D Read Setup
1E Read Status
1F Read Handshake

F19 - Theory of Operation Apple Confidential



Host processor
Address register

interrupt

Reset vector

Non-maskable interrupt

Shared RAM

RBCS

Vo

A15

A0

F19 - Theory of Operation

Shared R

$FFFE
$FFFC
$FFFA
$FFFQ

$F800
$FTFF

$F400
$F3FF

$F000
$EFFF

Apple Confidential

$0000

251



Address Offset $10
Read - Timer low counter, reset timer interrupt.
Write - Timer low latch.

Timer low order counter

Address Offset $11
Read - Timer high counter.
Write - Timer High latch, load counters, reset timer interrupt.

Timer high order counter

Address Offset $12
Read - Timer low latch.
Write - Timer low latch.

Timer low order latch

Address Offset $13
Read - Timer high latch.
Write - Timer high latch.

Timer high order latch

F19 - Theory of Operation Apple Confidential
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Address Offset $20
Read - DMA channel 1 control.
Write - DMA channel 1 control.

D7| De| D5| D4| D3| D2| D1| DO

— _/ L DMAEN1, 0 - disable DMA channel
1 - enable DMA channel
—— DREQ1, 0 - DMA request 1 inactiv

1 - DMA request 1 active
DMADIR1, 0 -transfer RAMto l/O

1 - transfer /O to RAM
DEN1ON2, O - inactive

: 1 - start DMA 1 after DM/

complete

| /O address

I0A1(0:3),

ADIR is low
is high data is

M auto atlcalty enable DMA cranne! 1 {t the

CC/SWIM address used during the DMA|cycle.

F19 - Theory of Operation Apple Confidential
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Address Offset $21
Read - DMA channel 1 RAM address pointer low byte.
Write - DMA channel 1 RAM address pointer low byte.

A7 |A6 [A5 [A4 |A3 |A2 | A1 | AO

- _/

DMA memory address pointer low byte

Bits A7:A0 - These bits form the low address of the 16 - bit DMA pointer
to RAM. After each DMA access to RAM the Address pointer will increment by one.

- Address Offset $22
Read - DMA channel 1 RAM address pointer high byte.
Write - DMA channel 1 RAM address pointer high byte.

A15 |JA14 JA13 |JA12 JA11 JA10 | AS| A8
— _/

DMA memory address pointer high byte

Bits A15:A8 - These bits form the high address of the 16 - bit DMA pointer
to RAM. After each DMA access to RAM the Address pointer will increment by one.

F19 - Theory of Operation Apple Confidential
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Address Offset $23 A
Read - DMA channel 1 transfer count low byte.

Write - DMA channel 1 transfer count low byte.

A7 |A6 |[A5 |A4 |A3 |A2 | A1 | AO
— _/

DMA transfer count low byte

Bits A7:A0 - These bits form the low byte of the 11-bit DMA transfer count register.
After each DMA cycle the transfer count decrements by one. When the transfer
count reaches zero the DMA interrupt bit is set and further DMA requests are

disabled.

byte of the 11-bit DMA transfer count reg

After DMA cycle the count decrements by oner-
count reaches zero the DMA interrupt bit is set and further DMA requests are

disabled.

ster.
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Address Offset $28
Read - DMA channel 2 control.
Write - DMA channel 2 control.

D7| D6| DS| D4| D3| D2| D1} DO

— _/ l— DMAEN2, 0 - disable DMA channel ;
1 - enable DMA channel ¢
——— DREQ?2, 0 - DMA request 2 inactiv
1 - DMA request 2 active
DMADIR2, 0 -transfer RAMto /0
1 - transfer /0O to RAM
DEN20ON1, O -inactive
1 - start DMA 2 after DMA
complete
I0A2(0:3), - DMA /O address

Bit DO - DMAEN2 enables DMA channel 2 for transfers.
Bit D1 - DREQ2 reflects the state of the DMA request line for channel 2.

Bit D2 - DMADIR controls the direction of the DMA transfer. When DMADIR is low
data is read from RAM and written to the SCC/SWIM. When DMADIR is high data is
read from the SCC/SWIM and written to RAM.

Bit D3 - DEN2ON1 when set wili automatically enable DMA channel 2 at the
completion of a transfer over DMA channel 1.

Bits D7:D4 - These bits define the SCC/SWIM address used during the DMA cycle.

F19 - Theory of Operation Apple Confidential



Address Offset $29

Read - DMA channel 2 RAM address pointer low byte.
Write - DMA channel 2 RAM address pointer low byte.

A7

A6

A5

A4

A3

A2

A1

A0

—

_/

DMA memory address pointer low

Bits A7:A0 - These bits form the low address of the 16 - bit DMA pointer
to RAM. After each DMA access to RAM the Address pointer will increment by one.

inter high byte.
address pginter high byte

F19 - Theory of Operation
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byte

gh byte
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Address Offset $2B
Read - DMA channel 2 transfer count low byte.
Write - DMA channel 2 transfer count low byte.

A7 |A6 |A5 |A4 |A3 |A2 | A1 | AO

- _/

DMA transfer count low byte

Bits A7:AQ - These bits form the low byte of the 11-bit DMA transfer count register.
After each DMA cycle the transfer count decrements by one. When the transfer
count reaches zero the DMA interrupt bit is set and further DMA requests are
disabled.

. Address Offset $2C
Read - DMA channel 2 transfer count high byte.
Write - DMA channel 2 transfer count high byte.

A10| AS9| A8
— _/

o
o
o
o
o

DMA transfer count high byte

Bits A10:A8 - These bits form the high byte of the 11-bit DMA transfer count register.
After each DMA cycle the transfer count decrements by one. When the transfer
count reaches zero the DMA interrupt bit is set and further DMA requests are
disabled.

F19 - Theory of Operation Apple Confidential
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Address Offset $30
Read - SCC control register.
Write - SCC control register.

D7l Dé| D5{ D4| D3| D2{ D1{ DO

L—BYPASS,  0-6502 controls SCC/SWIM
"~ 1 - Host controls SCC/SWIM
——— SCC*/SWIM, 0 - SCC port
1 - SWIM port
RTXCA(0:1), - encoded vaiue which selects
the SCC channel A clock sourc
RTXCB(0:1), - encoded value which selects
' the SCC channel B clock sourc
GPOUT1 0 - General purpose output 1 lov
1 - General purpose output 1 hig

Bit DO - BYPAS which processor (Host or peripher.

the SCC/ a system reset.

Bit D1 ' : S which the PIC inte aces with. If SCC*/SWIM is low
then the port is confjgured fbr use with the SCC. If SCC’, i the port is
configured for the . In the SWIM mode the polarty of the st signals are
changed\Q activeAi

Bits D4:D3 - th ' encoded value usg pf four

clock sourcee . sagnal A tabl iven below.
D4.D03

00 3.6864MHz

01 CLK/0 S

10 Digital phass [ output

F19 - Theory of Operation Apple Confidential
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Bits D6:D5 - these bits represent an encoded value used to multiplex one of four
clock sources onto the RTXCB signal. A table listing the clock sources is given below.

D6:D5 RTXCB source

00 3.6864MHz

01 DPCLK/10

10 Digital phase locked loop output
11 GPIB

Bit D7 - GPOUT1 controls the state of general purpose output 1.

Address Offset $31
Read - I/0O Control register
Write - I/O Control register.

D7 |D6 |D5 |D4 |D3 |D2 | D1} DO

g AN _

1/0O duration count

1/0 delay count

Bits D3:D0 - These bits are used to program the duration of the SCC/SWIM
chip-select. The chip-select duration is equal to the count+1 multiplied by the
IOCLK period. These bits are set after a system reset.

Bits D7:D4 - These bits are used to program the holdoff interval between

sequential SCC/SWIM accesses. The holdoff delay is equal to the count multiplied
by twice the IOCLK period. These bits are set after a system reset.

F19 - Theory of Operation Apple Confidential



Address Offset $32 261

Read - Timer/DPLL control.
Write - Timer/DPLL control.

p7| Ds| D5| D4| D3| D2| D1| DO
L CONT,

GPOUTO,

GPINO,

GPIN1,

DPLL1EN,

CRSNST,

en the ong“shot rrode and s mode
one-shot mgde the ¥ i it is st when the cot
erd the tinfe : to count
rupts are disablgd. Infth continuous mode the timer generates interr

Bit D1 - GPOUTO controls gengral purpose output

# D2 - GPINO re g state of general purpose-input6-

Bit D3 - GPIN1 reflects the state of general purpose input 1.

Bit D4 - DPLL1EN forces the DPLL for channel A to begin searching for clock
information on the RXDA signal source. Clock information is recovered at a freq
of DPCLK/10 and output on the RTXCA signal line. The RTXCA clock signal is €
degrees out of phase with the RXDA transition information in order to permit the
PIC to recover FMO data from the receive signal. The recovered data is placed
on the RXDAO output in NRZ format.

Bit D5 - CRSNS1 is valid whenever clock activity is detected on the RXDA signz
CRSNS1 is reset if clock activity is absent for more than 128 DPCLK cycles.

F19 - Theory of Operation Apple Confidential
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Bit D6 - DPLL2EN forces the DPLL for channel B to begin searching for clock
information on the RXDB signal source. Clock information is recovered at a frequer
of DPCLK/10 and output on the RTXCB signal line. The RTXCB clock signal is 90
degrees out of phase with the RXDB transition information in order to permit the
SCC to recover FMO data from the receive signal. The recovered data is placed

on the RXDBO output in NRZ format.

Bit D7 - CRSNS2 is valid whenever clock activity is detected on the RXDB signal.
CRSNS2 is reset if clock activity is absent for more than 128 DPCLK cycles.

Address Offset $33
Read - Interrupt mask register.
Write - Interrupt mask register.

0 { O | D5| D4| D3| D2| D1} O

L——— DMA1ENI, O - disable DMA channel 1 interrupi
1 - enable DMA channel 1 interrupt
DMA2ENI, 0 - disable DMA channel 2 interrupt
1 - enable DMA channel 2 interrupt
PERENI, O - disable peripheral interrupts
1 - enable peripheral interrupts
HSTENI, O - disable interrupts from the ho.
processor
1 - enable interrupts from the host
processor
TMRENI, O - disable timer interrupts
1 - enable timer interrupts

Bit D1 - DMA1EN!I disables interrupts from DMA channel 1.
Bit D2 - DMAZ2ENI disables interrupts from DMA channel 2.

Bit D3 - PERENI allows the peripheral processor to disable interrupts from
the peripheral pont.

Bit D4 - HSTENI allows the peripheral processor to disable interrupts from
the host processor.

Bit DS - TMRENI disables interrupts from 16-bit timer.

F19 - Theory of Operation Apple Confidential



Address Offset $34

Read - Interrupt register.
Write - Interrupt register.

263

0| 0| D5| D4

D3

D2| D1{ O

L——— DMAT1INT, 0-no DMA channel 1 interrupt
1 - DMA channel 1 interrupt

DMA2INT, 0 - no DMA channel 2 interrupt
1 - DMA channel 2 interrupt

PINT, 0 - no peripheral interrupt
1 - peripheral interrupt

HSTINT, O - no interrupt from Host uP
1 - interrupt from Host uP

Bit D5 - T} eflects the state of the timer interrupt riquest output.
Thisbi "1" to it or by reading t

TMRINT, 0 - no timer interrupt
1 - timer interrupt

is_set at the enthof a DMA transfer. This set by

h DMA transfe is b set by

e peripheral intepfupt request line.
gration this bit is disabl in its|inactive dtate.

essor has requested interrupt

gtoring a "T" 1o it. Stoning a zefo will lea{e t?e

counter. Storing a zero will leave the bit state unchanged.
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Address Offset $35
Read - Host register.
Write - Host register.

L INTHSTO, O - host interrupt 0 inactive
1 - host interrupt 0 active

INTHST1, O - hostinterrupt 1 inactive
1 - host interrupt 1 active

Bits D3:D2 - Storing a "1" to either of these bits will generate a host processor
interrupt. These bits are asynchronously cleared by the host processor.

Peripheral Pr ri/Om Base address $F000

Address locations $40-4F are allocated to device registers. These registers
are accessible by the peripheral processor only in the non-bypass mode of

operation.
Device
Address SCC SWIM
40 SCC B Command | Write Data
41 SCC A Command | Write Mark
42 SCC B Data Write CRC
43 SCC A Data Write Parameter RAM
44 e Wirite Phase
45 £ | Write Setup
46 [ 1 Write Mode Zeroes
47 Write Mode Ones
48 * | Read Data
49 £ | Read Mark
4A . | Read Error
4B Read Parameter RAM
4C Read Phase
4D Read Setup
4E Read Status
4F Read Handshake
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