


















































































































Macintosh Hardware Overview February 11, 1991 

10. Networking & Communications 

sec Serial Ports 

The SCC (Serial Communications Controller) contains two independent ports (A & B) that can 
support either synchronous or asynchronous serial data protocols. The sec chip is fully 
described in the ·Zilog Z8030/Z8530 SCC Serial Communications Controller Technical Manual. 
The sec is also available as a cell which is used in the Zilog "Combo" chip (85C80), and the. 
AMD Curio chip, also known as the "Super Combo" (AMD number 79C950). · 

The external interface to the SCC is well documented in the Macintosh Family Hardware 
Reference. The important points are repeated here. 

The following pins are supported by both ports: 

Name 

TxD+ 
TxD­
RxD+ 
RxD­
HSKo 
HSKi 
GPi 

• - Note that the HSKi inputs 

The transmit data pins are tristated until RTS for the port is set. Developer's Note: The GPi 
lines are not available on the Mac Plus, LC, or Classic. The Mac Plus's DCD handshake line is 
used as part of it's mouse interface. 

RS-422 drivers and receivers are used, permitting balanced differential signals to be used on the 
data lines. One side of the differential receivers for the HSKi and GPi lines are grounded, so 
bipolar ( + and - voltage) signals must be used on these lines. On the RxD and TxD lines, 
grounding the positive side of the differential data receiver, and using only the negative side of 
the differential data transmitter allows the use of the EIA RS-423 standard, which is compatible 
with RS-232 for up to about 50 feet of cable. For longer cables or high data rates, unipolar 
differential (RS-422) connections should be used. 

The internal logic of the SCC chip runs off of the PCLK, which has the following frequencies: 

Mac Plus, Mac SE, Mac II, Ilx, Ilcx, 
Mac SE/30, Portable, Aruba, Asahi 

Mac Ilci, Hsi, Ilfx, LC, and all newer 
Macintoshes 

C3.7M (3.672 MHz) 

CBM (7.8336 MHz) 

Port B's transmit and receive clock (RTxCB) is always connected to C3.7M. Port A's clock 
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(RTxCA) is normally connected to C3. 7M, except when the VIA .bit "vSync" is active, which runs 
port A's clock from the GPi pin of port A's connector. An exception is for the Mac Plus, LC, and 
Classic, which have port A always connected to C3.7M. Within the SCC chip, port A has higher 
interrupt priority. These two differences make port A more useful for synchronous data 
transfers. Port A is marked on the cabinet as the "Modem" port, and port B is marked as th~ 
"printer" port. The ability to run the sec off of external clocks is used by several Apple and 
third-party products, such as the MIDI interface. 

Programmer's Note: The SCC has a special requirement than no ·accesses to the chip be made 
at least 4 PCLKs from a previous read or write to the chip. In all but the Mac Plus, this hold-off 
is handled automatically in hardware. The programmer must obey this timing restriction in the 
Mac Plus. In ~ddition, the Mac Plus requires that even-addressed byte-wide transfers be done for 
reads to the sec and odd-addressed byte-wide transfers be done for writes, in order not to . 
upset the processor clock phasing. 

The LLAP utilizes several sped are implementation: 

• CRC Generator 

• Missing Clock Detector 

• Address Detector 

• Configurable DMA and INT outputs 

. The use of these functions is closely tied to the Local talk timing, and is the main reason the SCC 
architecture is an integral part of the LIAP implementation. 

Localtalk has several critical timing requirements that potentially could be disrupted by other 
activities on the processor bus. The most obvious one is the fact that the CPU is used to poll the 
SCC to transfer Localtalk data. With Localtalk running at 230.4 Kbaud, one byte is tr~nsferred 
every 35 µs. Since the receive buffer in the sec is only 3 bytes deep, the interrupt from an 
incoming Local talk packet must be serviced within 100 µs. The transmit buffer is only 1 byte 
deep, reducing the maximum service time to 35 µs to avoid premature termination of the 
outgoing packet. Less obvious time critical functions include: establishing the interpacket 
spacing through the use of the CTS line, and the generation of abort bits at the end of a packet. 
All these timing constraints make it difficult to connect devices such as Cathedral, to the system 
bus that can "hog" the bus, even if only briefly. The use of the sec by Localtalk is described in 
detail in PAR Technical Report #2, Effects of Reduced Processor Response on Localtalk, by Scott 
Sarnikowski. 
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The PIC, used in the Mac Ilfx and Eclipse, isolates the SCC from the system bus, running the 
LI.AP in the 6502 processor cell within the PIC. Additionally, there is provision to support a high 
speed (1.6 Mbit) Localtalk protocol through special provisions on the PIC. See the "Advanced. 
I/0 Architecture" chapter of this document or the PIC chip spec (Apple number 343S1021) for 
more details. The PIC provides a "pass-through" mode that allows the CPU to control the SCC 
directly. This is important in applications, such as the MIDI driver, written to run on any 
Macintosh, that use the SCC in special modes. 

The cost and high part count for using the PIC has made it unattractive for low-cost CPU 
designs. An alternative is to improve the sec so that it can handle the inter-packet spacing and 
abort-bit transmission automatically. The following "Localtalk Enhancements" are being built 
into the ESCC module of the Curio chip (also known as Super Combo): 

• Generation of a SYNC pulse before the SDLC opening flag 

• Generate two SDLC opening flags 

• Generate an abort sequence at the end of the Localtalk packet 

• 8 byte depp transmit and receive buffers 

• Disable receive du ng transmit 

• Supply a separate 

The Apple Desktop Bus (ADB) is a serial bus used to connect keyboards, mice, graphics tablets, 
etc. to the CPU. It is a single master, multiple slave bus running on a party-line, open-colleetor, 
asynchronous bus. Plus 5 volts is provided to run the various ADB devices, at up to total 
maximum of 500 ma (except for the portable). A power-on signal is provided to turn on CPUs 
with the soft-start feature. Detailed timing and protocol information is provided in the Apple 
Desktop Bus Specification (revision D). The interface description and a good overview of the 
ADB is given in the Macintosh Family Hardware Reference. 

Tables 1.1 through 1.5 in the Introduction lists the ADB chip used in the different Macintoshes. 
The "ADB" chip is a customized 4-bit microprocessor, Apple No. 342S0440. The Egret (also 
known as the ADBµ) is an 68HCOS 8-bit single-chip microprocessor. Cuda is an improved 
version of Egret with higher ADB performance. Egret and Cuda are described in the next 
section, System Support Functions. Both implementations use a bit-serial interface to VIAl, 
composed of a clock (generated by the ADB controller), bidirectional data, and two mode lines, 
STO,l. The ADB unit can generate an interrupt, which is processed by VIAl. On Mac Ilfx and 
Eclipse, the ADB is implemented in 6502 code running on the SWIM PIC chip. On the portables, 
the ADB is implemented as part of the power manager chip. 

Ethernet · 

Apple software can support Appletalk and TCP/IP protocols running on Ethernet. On CPUs with 
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NuBus, Ethernet cards provides Ethernet connectivity. There are two types of built-in Ethernet . 
being designed into systems: SONIC and MACE. 

SONIC is the National DP83932 network controller chip. The SONIC chip contains a 10 Mb/s. 
Manchester encoder/decoder unit, serializer and deserializer, receive and transmit FIFOs (32 
bytes each), and a 32-bit DMA (bus master) bus interface. More information can be found in the 
DP83932 Data Sheet, by National Semiconductor. The SONIC is also used in Apple's plug-in 
Ethernet controllers, john Galt (NuBus) and Elan (Mac LC). 

MACE is an Ethernet interface chip and ASIC cell designed by AMD. It includes the Manchester 
encoder/decoder unit, serializer and deserializer, receive and transmit FIFOs (128 bytes each), 
and a 16-bit passive (non-bus-master) bus interface. It has a 16-bit passive (non-bus-master) bus 
interface. More information can be found in the AMD 79C9416 Data Sheet, or in AMD's 
Objective Specification - Advanced Combo (Curio), product number 79C950. 

For more information on the Ethernet local area networking standard, see the ISO standard 
8802-3 : 1989 (ANSI/IEEE Std 802.3-1988), 1989. . 

ChefCat 

A new desktop IAN technology called ChefCat is being developed within Apple, aimed at 
replacing both the ADB and SCSI. It uses a copper wire twisted pair running the IEEE P1394 
protocol. With a standard burst data rate of 39 Mbits/sec, it can handle existing ADB and SCSI 
devices, as well as new desktop applications such as digitized sound and compressed video. 
The proposed IEEE P1394 bus has the following features: 

56 

• a physical layer supporting both low cost cable media and many ANSI/IEEE 32-bit 
busses, including NuBus'90. 

• variable speed transmission with a standard speed of 49.152 Mbaud/sec and an 
enhanced speed of 196.608 Mbaud. 

• both fair and priority arbitration mechanisms with all nodes guaranteed at least partial 
access to the bus. 

• block, single quadlet, and "isochronous" transfer modes. 

• dynamic address assignment that does not require switches or a physical slot number. 
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• con5istency with the proposed IEEE P1212 Control and Status Register Architecture 
Specification. 

Felix is an ASIC designed to be the interface between Chefcat and a 68040 system bus. It is 
described in the Felix ERS, by Dan O'Connor and Dan Hillman. 

More information on the P1394 standard can be· found in its draft IEEE specification, High Speed 
Serial Bus, P1394/Draft 3.2v2, available from Mike Teener. Our specific implementation of the 
bus at Apple is described in the Che/Cat Architecture by Mike Teener. The Pl 212 Control and 
Status Register Architecture Specification is currently in IEEE sponsor review, and is available 
within Apple from David James. 

FDDI 

FDDI is a high-speed (100 Mbit/sec) LAN using an improved token ring protocol. <more 
information forthcoming> 
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11. System Support Functions 

REAL TIME CLOCK, PARAMETER RAM 

All Macintoshes keep a valid time and date as well as various control-panel and other 
parameters while the machine is turned-off. The clock and non-volatile RAM are kept on the 
RTC chip Egret or Cuda chip, or in the power manager chip (for portables). 

RTC (early CPUs) 

The Real-Time ClOck chip (RTC) generates an interrupt (through VIAl) to the system every 
second. The absolute time and date are calculated from the 4 byte seconds register within the 
RTC. The RTC has its own 32. 768KHz oscillator, and is powered by an on-board alkaline or 
lithium battery, so that correct time is kept under power-down conditions. 

tion information and 
, ac ssed by the "extended 

i rder to provide 
OOJ;&:-nnmb~43-0040), which had only 

A full technical specification and 
Apple part number 343-0042-B. 

ming d scriptiBined ; ithin the RTC spec, 

Portables 

The real-time clock, parameter RAM, and ADB are handled in the power manager chip in the 
portable Macintoshes. See chapter 12 (Power Supply and Control) for more information. 

Clock, Parameter RAM Functions in Egret and Cuda (new CPUs) 

The Mac LC, Ilsi, Eclipse, Companion and subsequen~ CPUs will use a new design to handle 
their real-time clock, parameter RAM, ADB, and other functions. It is based on the Motorola 
68HCOSEG 8-bit microprocessor, and currently exists in two implementations: Egret and Cuda. 
The Egret is also know as the µADB. These designs emulate the ADB functions handled by the 
earlier ADB chip, as well as the following functions: 

• Soft Power-on control and power-on RESET 

• 256 byte parameter RAM 

• Flash ROM Write Enable (if used) 

• Keyboard-invoked and programmer's switch NMI 

• Keyboard-invoked and programmer's switch RESET 

• 1-second resolution system clock 

• 1-second interrupt 

• Soft power control and auto power-up (if used) 
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• Monitor Connected Detection (if used) 

• Fast Reset 

• Control of DFAC sound input functions 

• Fileserver auto-power up 

Commands use a packet structure protocol with extended pseudo-device commands. ADB 
interrupts are passed to the VIAl (or equivalent). Interrupts from the pseudo functions are 
passed to the 680XX processor by three tri-state lines that connect to the processors interrupt 
vector pins, IPL0~.2 (Mac LC). A full description of the Egret interactions with the 680XX, ADB 
state diagrams, and signal timings is given in the Elste/Catalina ADBµ ERS (distributed by Robin 
Coles). . 

Egret waits the worst-case time before completing an ADB transfer. Cuda implemented a change 
in the 68HCOS code which improves the ADB transfer performance by more efficiently 
handshaking the ADB transfers. Cuda is described in the Cuda ERS by Ray Montagne. 

· ·VIA Functions 

For more information on the different VIA implementations, see: 

6522 
6523 
6525 
RBV 
oss 

6522 Spec, Apple No. 337-6522 
6523 Spec, Apple No. 338S6523 

RBV Spec, Apple No. 343S1019 
OSS Spec, Apple No. 344S0076 

eneral-purpose parallel 
ers. The original 

ons are incorporated 
or the locations of the 

VS, JISC, PSC . VIA Cell Preliminary Spec. (by Mike Bowes) 

The bit assignments of the VIA registers varies from processor to processor. See the bit 
assignments in Appendix 2, Tables 16-1 through 16-4 or refer to the computer ERSs for ones 
not listed. Note that the VS chip in the Mac LC also has several other registers in addition to the 
VIA registers. See the VS chip spec, Apple part number 343S0116 for details. Note: In all 
machines, VIA bits PAO, 1,2 and PB7 are reserved for sound. Although these may be used for 
burn-in and CPU ID, they can be driven by software, so should have soft pull-ups or pull­
downs. 

The timers in the VIA2 chip are not used, and are not even implemented in the newer ASIC 
implementations, so they should never be assumed to be available. 

Programmer's Note: The VIA has many quirky aspects, particularly regarding the timers. 
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Some code has either intentionally or inadvertently taken advantage of these quirks, so that 
designers replicating the VIA in ASICs have tried retain some of these. However, not all quirks 
may be supported on these or future chip designs. See comments in Mike Bowes' VIA Cell 
Preliminary Spec. for examples of these changes. 

An important function of the VIA is to allow the machine configuration to be read by the ROM, 
system software and diagnostics. VIA bits PAO, 1, 2, 4, and 6 alert the ROM at boot time of 
whether the machine is in burn-in (in manufacturing) and what type of board is being brought 
up. Bits PAO, 1,2 have to be set with soft pull-ups or pull-downs, since these bits are 
programmed as the sound volume level for machines with "Mac Plus Sound". 

The VIA CA1 input bit is the VBL interrupt. VBL stands for Vertical Blanking, and is 60.15 Hz, as 
used in the original Macintosh scanning circuits. On newer machines with either plug-n video 
cards or different scan frequencies, this 60.15 Hz rate must be maintained for software timing 
compatibility. 
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12. POWER SUPPLY & CONTROL 

POWER SUPPLY 

Macintoshes use three different types of power supplies. These are described separately. 

Combination Power Supplies 

Macintoshes up to and including the Mac Plus, as well as the Mac Classic, use a combination 
power supply. In this case, the power supply is combined: with the analog circuit for the CRT. 
This included vertical sweep, horizontal sweep, and CRT high voltage. Voltages supplied were 
+121 +51 and -12. Changing the input from 120 volts AC to 240 volts AC required moving a 
jumper and changing a fuse. See Drawing Number 050-0097-U. 

· Modular Power Supplies 

From the Mac SE on, mo 
270 volts AC. A typical SU 

specifications are: 

Input voltage 
Input line frequency 
Line dropout immunity 
Output currents and Po 
Load Condition 
Minimum Load 
Maximum Load 
Peak Load 

12.0 A 
12.0 A 

(15 seconds, maximum, 10% duty cycle) 

es as wide as from 85 to 
r 699-0392-A). Its 

Total Power 
20 mA 10.5 w 
l.OA 90W 
1.0 A 108 W 

The Ilcx power supply also provides a soft power on feature. The supply continuously provides 
a low, +5 volt control voltage at a minimum of 1 ma. During soft powerup, this voltage is 
applied to a power supply line and the supply begins functioning normally. 

Protection is included for short circuits, over-voltage, over-temperature, and over-current. 

Portable Power 

The primary power source for portables is their built-in rechargeable batteries. The type of 
batteries used, their amp-hour capacities, and their expected usage times are listed in Table 1.3 
in the Introduction. 

The portables are supplied with plug in adapters which can both recharge the built-in battery 
and run the portable indefinite off the AC power lines. A typical adapter is the one for the 
Portable: it runs off of 85-270 volts AC and provides 7.5 volts at up to 2.0 Amps. A small back­
up battery is also provided to keep the RAM alive while the main battery is either completely 
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dead, or while it is being changed. 

POWER CONTROL 

Soft Power-On 

All Mac II-class computers have a soft power on/off, which permits the AC power to be turned 
on from either an ADB device (typically the keyboard) or a NuBus card. Power off is done 
through the power-off interrupt, supplied by either the Shut-Down menu or by the rear panel· 
power switch. This initiates a clean shut-down sequence and ends with the power supply 
shutting off. 

Portable Power Management 

In order to maximize use time on the battery, the portable Macintoshes use a dedicated Power 
Manager Processor. The specific power manager used is listed in Table 2 in the Introduction. 
This processor reduces power consumption by disabling clocks to peripheral chips like SWIM 
and disabling various power planes during sleep or idle periods. 

as much as possible 

• 
• Saving the processor state, a 

• Significantly slowing the p 
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13. APPENDIX 1 - VIA Bits 

~'-One VIA: Mae sE, daSSic _,· TWo VIAS~ Mac u~ lb:, Dex. · VIAIOSS .:·Mae IUX . 

VIA 
PAO SND.VOLO 
PA1 SND.VOL1 
PA2 SND.VOL2 
PA3 MODEM 
PA4 HI.DRIVE ... 
PAS SEL 
PA6 VID.PG2 ... 
PA7 SCC.WREO ... 

PBO ATC.DATA 
PS1 RTC.CLK · 
PS2 RTC ... 
PB3 ADS.INT ... 
PB4 ADB.STO 

PBS ADS.ST1 
PS6 SCIRO.MSK 
PS7 SND.RES 

CA1 60.15HZ (VBLK ... ) 
CA2 1SEC ... 

CS1 ADB.CLK 
CB2 ADS.DATA 

VIAi 
PAO 
PA1 
PA2 
PA3 0 
PA4 
PAS 
PA6 
PA7..I 

PSO 
PS1 
PB2 
PB3 
PB4 

PBS 
PBS 
PB7 

p 1 
PA1 1 
PA21 
PA3f 
PA4! 
PAS.:C 

A° PA6 o 
l PA7 o 

~ PBOO 
/ PB10 

.L i 1 PB2 C 
~~t0//t,.i{; ';:? PB3 r/o 
-y --ry\'c/' PB4 :r. 
/i PBS :r. 

J ·z_"\ PB6 :t 
~~ PB70 

CA2 
CA1 

Surnin 
Surnln 
Surnln (vi~) 
MODEM 
OVERLAY 
SEL 
CPU.ID1 
SCC.WREO ... 

ATC.DATA 
RTC.CLK 
ATC ... 
ADS.INT ... 
ADB.STO 

SLOT.IR01 ... 
SLOT.IR02 ... · 
SLOT.IRQ3 ... 
SLOT.IRQ4 ... 
SLOT.IROS ... · 
SLOT.IRQ6 ... 
RAM.SIZO 
RAM.SIZ1 

CDIS ... 
BUSLOCK ... 
PWR.OFF ... 
FC3/CPU.IDO 
TM1A ... 
TMOA ... 
SND .EXT... (JIJ(f 'fr 
60.1 SHZ - 5~ w" 
SCSI.ORO 
ANY.SLOT ... 

Shift Register Interrupt 
CB2 l. SCSl.IRO 
CB1 -:C SND.IRO ... 

VIAi 
PAO SURNIN ... 
PA1 CPU.IDO 
PA2 CPU.ID1 
PA3 MODEM 
PA4 CPU.ID2 
PAS SEL 
PA6 CPU.ID3 
PA7 SCC.WREO ... 

PSO ATC.DATA 
PS1 RTC.CLK 
PS2 ATC ... 
PB3 ADS.INT ... 
PB4 ADS.STO 

Timer 2 Interrupt Reserved 
Timer 1 Interrupt jl6 Reserved 
VIA2.IRQ7 / VIA2.IRQ 

Table 13.1 Macintosh VIA History (part 1) (thanks to Noah Price for these tables) 
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VWRBV: Maclld 

VIA1 

PAOBURNIN ... 
PA1 CPU.100 PA1 
PA2 CPU.101 PA2 
PA3 MODEM PA3 
PA4 CPU.102 PA4 
PASSEL PAS 
PAS CPU.103 PAS 
PA7 SCC.WREO"". 

PBO ATC.DATA] 
PB1 RTC.CLK 
PB2RTC... PB2 

PB3 ADS.INT... ~ 
PB4 ADB.STOPB4 
PBS ADB.ST1 PBS 
PB6 PAR.EN... ~ 
PB7 PAR.ERR... '(\t~'V~ 

CA1 S0.15HZ (VBLK ... )~f" 
CA21 SEC... CA2" f~~(., 

CB1 ADB.CLK 
CB2ADB.DATA 

,·~~ .. -~ ,.RBV ·' 

Slot Interrupts Register 
PAO SLOT.IR01 ... 
PA1 SLOT.IRQ2 ... 
PA2 SLOT.IRQ3 ... 
PA3 SLOT.IRQ4 ... 
PA4 SLOT.IROS ... 
PA5 SLOT.IRQ6... ,.. 
PAS RAM.s1zo3 (lf\Cl\51ic. 
PA7 RAM.SIZ1 

VIA2 Data Registe~c}; 
PBO CENABLE... c~~ e;.v 
PB1 BUS.LOCK... r-':\ f~v{-~ 
PB2 PWR.OFF... :JJY /'_ ft.,US ~ ,,1.. 

PB3 FCFLUSH... k>-\~ cJ)flV 
PB4 TM1A- 4J~ o~\1.7e,iJJ 
PBS TMOA- 5 -:!. \) {ef-\'7~ft-
PB6 SND.EXT- 1'.- \'31 
PB7 SPAR.TEST-

. Interrupt Flags Register 
0 SCSI.ORO 
1 ANY.SLOT-
2 EXP.IR0-
3 SCSI.I RO 
4 SND.IR0-
5 Reserved 
S Reserved 
7 VIA2.IRO 

.. VIA/RBV: Mac llsi ~ 

VIAi 

PAO BURNIN-
CPU.100 
CPU.101 
MODEM 
CPU.102 
SEL 
CPU.103 
PA7 SCC.WREQ ... 

PBO n.c. J ;:/'_~ JJC,. 
PB1 n.c. ~ 
n.c. 
PB3 CVR_ SESSION l 
VIA_FULL _J 
SYS_SESSION 
PBS n.c. 
PB7 n.c. 

CA1 60.15HZ (VBLK ... ) 

0 
1 
2 
3 
TM1A­
TMOA-
6 
7 

0 
1 
2 
3 
4 
5 
6 
7 

SLOT1.IR ... 
SLOT2.IR ... 
SLOT3.IR ... 
SLOT4.IR 
SLOTS.I AO 
SLOT6.IAO ... 
SLOTO.IAQ ... 
Reserved 

n.c. 
BUS.LOCK ... 
PWR.OFF ... 
n.c. 

n.c. 
n.c . 

SCSI.ORO 
ANY.SLOT ... 
EXP.IRO ... 
SCSl.IRO 
SND.IRO­
Reserved 
Reserved 
VIA2.IRO 

Macintosh Hardware Overview 

Table 13.2 Macintosh VIA History (part 2) 
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c·Portal>1e· .... :,~c.L~ ~ CTiol, .TimLC 

1.VIA, .·. VIA Cell i1ISlde VB~ :· VIAi~ 

PAO PMDO PAO BURN IN* PAO BURN IN* 
PA1 PMD1 PA1 IDO = "()" PA1 CPU.IDO 
PA2 PMD2 • PA2 ID1 c: ·1" PA2 CPU.ID1 
PA3 PMD3 PA3 ·o" PA3 Modem•. 
PA4 PMD4 PA4 ID2 = ·1" PA4 CPU.ID21 
PAS PMD5 PAS HDSEL PAS Sel 
PA6 PMD6 PA6 ID3 = ·1· PA6 CPU.ID3 
PA7. PMD7 PA7 SCC.WREQ/ PA7 SCC.WREQ* 

PBO /PMREQ PBO ·o· PBO RTC.DATJ 
PB1 /PMACK PB1 ·o· PB1 RTC.CLK 
PB2 VIA_ TEST PB2 ·o" PB2 ATC ... 
PB3 /MODEM PB3 ADS.INT/ PB3 n.c. 
PB4 /DRIVE1B PB4 ADB.STO PB4 n.c. 
PBS HDSEL PBS ADB.ST1 PBS n.c. 
PB6 /STEREO PB6 ·o" PB6 n.c. 
PB7 /SCCW.REQ PB7 SND RES PB7 n.c. 

CA1 60.15HZ (VBLK ... ) CA1 60.15HZ (VBLK-) 60.15HZ (VBLK ... ) 
CA2 1SEC ... CA2 n.c. 1SEC ... 

C81 /PMINT C81 n.c. 
CB2 SCSl_IAQ CB2 n.c. 

OPAO PMgr Data o 
PA1 PMgr Data 1 
PA2 PMgr Data2 
PA3 . • PMgr Data 3 

n.c. PA4 PMgr Data4 
n.c. PAS PMgr Data 5 
n.c. PA6 PMgr Data 6 
n.c. PMgr Data 7 

PBO ·1" PBO CDIS 
PB1 ·1" P81 PM GR.ACK 
PB2 ·1" P82 PMGR.REQ 
PB3 24/32 Bit Map . PB3 HMMU 24132 Bit . 
PB4 ·o" PB4 n.c. 
PBS ·o" PBS n.c. 
PBS SND EXT= •1" P86 SND.EXT• 
PB7 ·o" PB7 MODEM.RESET 

CA1 SLOTIRO/ CA1 Any Slot* 
CA2 n.c. CA2 SCSI.DAO 

~CB1 SNOINT/ CB1 Sound IRQ• 
CB2 SCSllRO/ CB2 SCSI IRQ• 
Timer 2 Interrupt Shift Register Interrupt 
Timer 1 Interrupt Timer 2 Interrupt 
VIA2.IRQVIA2.IRO Timer 1 Interrupt 

VIA2.IRO 

Table 13.3 Macintosh VIA History(part 3) 
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. Eclipse, . : 

VIA IJ... 

PAO 
PA1 
PA2 
PA3 
PA4 
PAS 
PAS 
PA7 

PBO 
PB1 
PB2 
PB3 
PB4 
PBS 
PBS 
PB7 

CA1 
CA2 

CB1 
CB2 

BURNIN­
CPU.IDO 
CPU.101 
n.c. 
CPU.102 
n.c •. 
CPU.103 
n.c. 

n.c. 
n.c. 
n.c. j 
XCVR_SESSION* 
VIA_FULL 
SYS_SESSION 
Software IRO* 
A/UX.lntEn* 

n.c. 

VIA_CLK 
VIA_DATA 

PAO Ethernet IRQ* 
PA1 Slot A IRQ* 
PA2 Slot B IRO* 
PA3 Slot C IRQ* 
PA4 Slot D IRQ* 
PAS Slot E IRO* 
PAS Video IRO* 
PA7 n.c. 

PBO n.c. 
PB1 Bus Lock* 
PB2 n.c. 
PB3 n.c. 
PB4 LED 
PBS 33MHzSysClk 
PBS n.c. 
PB7 S0.15Hz 

CA 1 Any Slot* 
CA2 SWIM PIC IRO* 

CB1 Sound IRQ* 
CB2 SCSI IRQ* 
Shift Register Interrupt 
Timer 2 Interrupt 
Timer 1 Interrupt 
VIA2.IRQ 

PAO 
PA1 
PA2 
PA3 
PA4 
PAS 
PAS 
PA7 

PBO 
PB1 
PB2 
PB3 
PB4 
PBS 
PB6 
PB7 

PAS 
PAS 
PA7 

PBO 
P81 
PB2 
PB3 
PB4 
PBS 
PBS 
PB7 

BURN IN* 
CPU.too 
CPU.101 
Modem• 
CPU.102 
HDSEL 
CPU.103 
SCC.WREQ* 

RTC.DATAJ 
RTC.CLK _j 
RTC* 

ADS.INT/ J 
ADB.STO 
ADB.ST1 
Software IRQ* 
A/UX.lntEn* 

n.c. 
Slot D IRQ* 
Slot E IRQ* 
Video IRO* 
n.c. 

DFAC Latch Enable 
Bus Lock* 
Power Off* 
DFAC Config. Data 
DFAC Config. Clk 
33MHzSysClk 
n.c. 
S0.15Hz 

CA 1 Any Slot* 
CA2 n.c. 

CB1 Sound IRQ* 
CB2 SCSI IRQ* 
Shift Register Interrupt 
Timer 2 Interrupt 
Timer 1 Interrupt 
VIA2.IRQ 
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Table 13.4 Macintosh VIA History (part 4) 
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APPENDIX 2 - SOUND HARDWARE BLOCK DIAGRAMS · 

BBU 

120 
Gates 

PWM 
SONY 
Sound 
Chip 

Sound 3 
Reset Volume 

~ 
From 
VIA 

Fig. 17.2 - Sound Hardware for Mac II, 
· Ilx, Hex, Ilci, IIfx 

ASC 

D 
16.9344 
MHz 

SONY 
Sound 
Chip 

SONY 
Sound 
Chip 

Speaker 

Speaker . 

Headphone 
Jad< 

Figure 14.3 - Sound Hardware for Mac SE/30 

ti Apple Registered Confidential 67 



February .11, 1991 Macintosh Hardware Overview 

68 

ASC 8-bit serial data 
t-.f.t---t-t Emulation,...._.__ ______ _ 

Note: 
1. Phantom power 
supplied to electret 
microphone. 
2. External adapter 
reduces line level to 
mic. level. 

w/Batman 
Input. t--t----

(1000 
Gates) L+R 

PWM 

VISA 

DFAC 

Note: 
Speaker Amp gain 
reduced when 
headphone plugged in 

Attenuator 

MC34119 

14.4 - Sound Hardware For Elsie 
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16.9344 
MHz 

0 
Data PWM 

Sporty 

1----+--t 

atman Volume 

12 

Note: 
1. Phantom power supplied 
to electret microphone. 
2. External adapter 
reduces line level to mic. 
level. 

PWM 

3-pole 
1
) A 

filter 

February 11, 1991 

4-pol;~ 
filter 

Speaker 

Stereo 
Headphone 
Jack 

Attenuator 

Playthrou h path 

Fig. 14.5 - Sound Hardware for Mac iisi (ASIC Implementation) 
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Addr 
(physical) 

Data 
32 

32 
Integer 

Unit 

2Kx32 
RAM 

Floating 
Point 
Unit 

Tamer 

Singer 
Stereo · 
Codec 

Macintosh Hardware Overview 

I 
I 

Cathedral 
DSP 

I I 
----------~ 

Modem 
Codec 

To/from/ 
Phone Line 

Interface 

Speaker 

Stereo 
He·adphone 
Jack 

Microphone 
Jack 

· "-(Ex Lax 
functions) 

Fig. 14.6 - Sound Hardware for Cathedral-based Machines 
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Macintosh Technical Note #117: Compatibility: Why & How 

Virtual Memory Management 

MC68030 Enhanced 32-bit Microprocessor User's Manual 

Atlantic and Pacific Theory of Operation by Noah Price 

chit ctural Investigations and 
nders (4-6780) at MS 60-

PAR Tech. Report #5, Virtual Memory Implementations at Apple by Henry Kannapell 

ti Apple Registered Confidential 71 



February 11, 1991 Macintosh Hardware Overview 

Floating Point Assistance 

MC68881/MC68882 Floating-Point Coprocessor's User's Manual, Motorola Inc., 1987 
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