















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3.295. Color Picker Package Routines

3.156. Operating System Calls

3.296. HSVColor Data Structure
3.297. HSLColor Data Structure
3.298. CMYColor Data Structure

Name Description Defined * Pascal Definition
GetColor Displays Color Picker dialo Vv FUNCTION GetColor (where:Point; prompt:Str255; inColor:RGBColor; VAR outColor:RGBColor) : BOOLEAN;
CMY2RGB Converts CMY color to RGB v PROCEDURE CMY2RGB (cColor:CMYColor; VAR rColor:RGBColor);
RGB2CMY Converts RGB color to CMY Vv PROCEDURE RGB2CMY (rColor:RGBColor; VAR cColor:CMYColor);
HSL2RGB Converts HSL color to RGB Vv PROCEDURE HSL2RGB (hColor:HSLColor; VAR rColor:RGBColor);
RGB2HSL Converts RGB color to HSL Vv PROCEDURE RGB2HSL (rColor:RGBColor; VAR hColor:HSLColor);
HSV2RGB Converts HSV color to RGB Vv PROCEDURE HSV2RGS (hColor:HSVColor; VAR rColor:RGBColor);
RGB2HSV Converts RGB color to HSV Vv PROCEDURE RGB2HSV (rColor:RGBColor; VAR hColor:HSVColor);
| Fix2SmaliFract _|Converts fixed to fractional v FUNCTION Fix2SmaliFract (f:Fixed) : SmallFract;

SmallFract2Fix |Converts fractional to fixed Vv FUNCTION SmallFract2Fix (s:SmallFract) : Fixed;
Notes: * Volume of Inside Macintosh where first definition of routine appeared (I-V).

Source: Inside Macintosh, pages V-174 to V-175

See Also: 3.035. RGBColor Data Structure
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3.296. HSVColor Data Structure

The Programmer’s Apple Mac Sourcebook

Size Name Comments
SmallFract |hue Fraction of circle, with red at 0
SmallFract |saturation 0-1:0 = gray, 1 = pure color
SmallFract |value 0—1: 0 = black, 1 = maximum intensity
Source: Inside Macintosh, page V-176
See Also: 3.035. RGBColor Data Structure

3.295. Color Picker Package Routines
3.297. HSLColor Data Structure
3.298. CMYColor Data Structure

3.297. HSLColor Data Structure

Size Name Comments
SmallFract |hue Fraction of circle, with red at 0
SmallFract |saturation 0-1: 0 =gray, 1 = pure color
SmallFract |lightness 0-1: 0 = black, 1 = white

Source: Inside Macintosh, page V-176
See Also: 3.035. RGBColor Data Structure

3.295. Color Picker Package Routines
3.296. HSVColor Data Structure
3.298. CMYColor Data Structure

3.298. CMYColor Data Structure

Size Name
SmallFract |cyan
SmallFract |magenta
SmallFract |yellow
Source: Inside Macintosh, page V-176
See Also: 3.035. RGBColor Data Structure

3.295. Color Picker Package Routines
3.296. HSVColor Data Structure
3.297. HSLColor Data Structure



3.299. Vertical Retrace Manager Routines

Name Description Defined * Pascal Definition
AttachVBL __|Makes theSlot the primary video slot v FUNCTION AttachVBL (theSIot.INTEGER) : OSErm;
DoVBLTask |Executes VBL tasks for slot in queue \4 FUNCTION DoVBLTask (theSlot:INTEGER) : OSErmr;
GetVBLQHdr [Returns pointer to header of vertical retrace queue Il FUNCTION GetVBLQHdr : QHdrPtr;
SlotVinstall | Adds slot-oriented VBL task to vertical retrace queue ) FUNCTION SlotVinstall (vbiTaskPtr:QElemPtr; theSlot:INTEGER) : OSErr;
SlotVRemove | Removes slot-oriented VBL task from vertical retrace queue Vv FUNCTION SlotVRemove (vbiTaskPtr:QElemPtr; theSlot:INTEGER) : OSErr;
Vinstall Adds VBL task to vertical retrace queue 11 FUNCTION Vinstall (vbiTaskPir:QElemPtr) : OSErr;
VRemove Removes VBL task from vertical retrace queue 1] FUNCTION VRemove (vbiTaskPtr:QElemPtr) : OSErr;
Notes: * Volume of Inside Macintosh where first definition of routine appeared (I-V).

Source: Inside Macintosh, pages 11-351 to 1I-352, V-567 to V-568

See Also:  3.156. Operating System Calls
3.300. VBLTask Data Structure
3.301. Vertical Retrace Manager Result Codes
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3.300. VBLTask Data Structure

Size Name Comments
QElemPtr |gLink Pointer to next queue entry
INTEGER |qType Queue type

ProcPtr |vblAddr Pointer to VBL task
INTEGER |vbliCount Task frequency
INTEGER |vblPhase Task phase (usually 0)
Source: Inside Macintosh, page 11-350
See Also: 3.299. Vertical Retrace Manager Routines

3.301. Vertical Retrace Manager Result Codes

Value Constant Comments
-2 vTypErr qType field is wrong type
-1 gErr Task entry wasn't in queue
0 noErr No error
Source: Inside Macintosh, page 11-353
See Also:  3.299. Vertical Retrace Manager Routines

The Programmer’s Apple Mac Sourcebook



3.302. AppleTalk Routines

High-Level Pascal-Defined Routines

Name Description Defined * Pascal Definition Prior to Call On Return
MPPOpen Attempits to load .MPP driver, if not already loaded 1] FUNCTION MPPOpen : OSErT; NOT USED NOT USED
MPPClose Removes .MPP driver and data from memory n FUNCTION MPPClose : OSEm; NOT USED NOT USED
LAPOpenProtoco! |Adds ALAP protoco! type to protoco! table n FUNCTION LAPOpenProtoco! (theLAPType:ABByte; NOT USED NOT USED
orotoPtr:Ptr) : OSErm;
LAPCloseProtocol | Removes protoco! from protocol table 1] FUNCTION LAPCloseProtocol (theLAPType:ABByte) NOT USED NOT USED
LAPWrite Sends frame to another node 1] FUNCTION LAPWrite (abRecord:ABRecHandle; abUserReference ** abOpcode (always tLAPWrite)
async:BOOLEAN) : OSEm; lapAddress.dstNodelD abResult
lapAddress.lapProtType
lapReqCount
lapDataPtr
LAPRead Receives frame from another node n FUNCTION LAPRead (abRecord:ABRecHandle; abUserReterence ** abOpcode (always tLAPRead)
async:BOOLEAN) : OSErr; lapAddress.lapProtType |abResult
lapReqCount lapAddress.dstNodelD
lapDataPtr lapAddress.srcNodelD
lapActCount
LAPRdCancel Dequeues LAPRead call if no packet arrived yet 11 FUNCTION LAPRdCancel (abRecord:ABRecHandle) : OSErr; Same as LAPRead check abResult if error
DDPOpenSocket |Adds socket and listener to socket table I FUNCTION DDPOpenSocket (VAR theSocket:Byte; NOT USED NOT USED
sktlistener:Ptr) : OSErr;
DDPCloseSocket |Closes socket and cancels pending DDPRead calls 1] FUNCTION DDPCloseSocket (theSocket:Byte) : OSEwm; NOT USED NOT USED
DDPWrite Sends datagram to another socket 1] FUNCTION DDPWirite (abRecord:ABRecHandle; abUserReference ** abOpcode (always tDDPWirite)
doChecksum:BOOLEAN; async:BOOLEAN) : OSErr; ddpType abResult
|ddpSocket
ddpAddress
ddpReqCount
ddpDataPtr
DDPRead Receives datagram from another socket 1] FUNCTION DDPRead (abRecord:ABRecHandle; abUserReference ** abOpcode (always tDDPRead)
retCksumErrs:BOOLEAN; async:BOOLEAN) : OSErr; ddpSocket abResult
ddpReqCount ddpType
ddpDataPtr ddpAddress
ddpActCount
dpNodelD
DDPRdCancel Dequeues DDPRead call if no datagram arrived FUNCTION DDPRdCancel (abRecord:ABRecHandle) : OSEm; Same as DDPRead check abResult if error
ATPLoad *** Loads .MPP and .ATP, if necessary FUNCTION ATPLoad : OSEst; NOT USED OT USED
ATPUnload **** Marks .ATP driver as purgeable FUNCTION ATPUnload : OSEm; NOT USED NOT USED
ATPOpenSocket |Opens socket for incoming requests FUNCTION ATPOpenSocket (addrRevd:AddrBlock; NOT USED NOT USED
VAR atpSocket:Byte) : OSErr;
ATPCloseSocket _[Closes socket 1] FUNCTION ATPCloseSocket (al el:Byte) : OSErr; NOT USED |NOT USED
ATPSndRequest |Sends request to another socket n FUNCTION ATPSndRequest (abRecord:ABRecHandle; abUserReference ** abOpcode (always tATPSndRequest)
async:BOOLEAN) : OSEm; atpAddress abResui!
atpReqCount atpEOM
atpDataPtr atpNumRsp
atpRspBDSPtr
atpUserData
atpXO
atpTimeOut
atpRetries
atpNumBufs

(continued)
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Table 3.302. Continued

Name Description Defined * — Pascal Definition Prior to Call On Return
ATPRequest Sends request to another socket but doesn't n FUNCTION ATPRequest (abRecord:ABRecHandle; abUserReference ** abOpcode (always tATPRequest)
require BDS structure for response buffers async:BOOLEAN) : OSErr; atpAddress abResult
atpReqCount atpActCount
atpDataPtr atpEOM
atpUserData alpRspUData
atpXO
atpTimeOut
atpRetries
atpRspBuf
atpRspSize
ATPReqCance! Dequeues ATPSndRequest/ATPRequest I} FUNCTION ATPReqCance! (abRecord:ABRecHandle; Same as ATPSndRequest | Check abResult if error
async:BOOLEAN) : OSErr;
ATPGetRequest |Gets ready to receive ATPSndRequest or 1] FUNCTION ATPGetRequest {abRecord:ABRecHandle; abUserReference ** abOpcode (always tATPGetRequest)
ATPRequest call async:BOOLEAN) : OSEr; atpSocket abResuft
atpReqCount atpAddress
atpDataPtr atpBitMap
atpTransiD
atpActCount
atpUserData
atpXo
ATPSndRsp Sends response to another socket 1 FUNCTION ATPSndRsp (abRecord:ABRecHandle; abUserReference ** abOpcode (always tATPSdRsp)
async:BOOLEAN) : OSEr,; atpSocket abResult
atpAddress
atpRspBDSPtr
atpTransiD
atpEOM
atpNumBufs
atpBDSSize
ATPAddRsp Adds additional response packet to socket that n FUNCTION ATPAddRsp (abRecord:ABRecHandle) : OSErr; abUserReference ** abOpcode (always tATPAddRsp)
has already been sent initia! part of response atpSocket abResult
atpAddress
atpReqCount
atpDataPtr
atpTransiD
atpUserData
atpEOM
atpNumRs)
ATPResponse Sends response to another socket but doesn't 1] FUNCTION ATPResponse (abRecord:ABRecHandle; abUserReference ** abOpcode (always tATPResponse)
require BDS async:BOOLEAN) : OSErr; atpSocket abResult
atpAddress
atpTransID
atpRspUData
atpRspBuf
atpRspSize
ATPRspCancel Dequeues ATPSndRsp or ATPResponse call H FUNCTION ATPRspCance! (abRecord:ABRecHandle; Same as ATPSndRsp Check abResult if error
async:BOOLEAN) : OSErr; _
NPBRegister Adds name and address to node’s name table H FUNCTION NBPRegister (abRecord:ABRecHandle; abUserReference ** abOpcode (always tNPBRegister)
async:BOOLEAN) : OSEr; nbpEntityPtr abResult
nbpBufPtr
nbpBufSize
nbpAddress.aSocket
nbpRetransmitinfo

(continued)
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Table 3.302. Continued

Name Description Defined * Pascal Definition Prior to Call On Return
NPBLookup Returns addresses of all entities with name ] FUNCTION NBPLookup (abRecord:ABRecHandle; abUserReference ** abOpcode (always tNBPLookup)
async:BOOLEAN) : OSErr; nbpEntityPtr abResult
nbpBufPtr
nbpBufSize
nbpDataField nbpDataField
nbpRetransmitinfo
NBPExtract Returns one address from NBPLookup list [ FUNCTION NBPExtract (theBuffer:Ptr; numinBuf:INTEGER; NOT USED NOT USED
whichOne:INTEGER; VAR abEntity:EntityName;
| VAR address:AddrBlock) : OSErm;
NBPConfirm Confirms that entity still exists il FUNCTION NBPConfirm (abRecord:ABRecHandle; abUserReference ** abOpcode (atways tNBPConfirm)
async:BOOLEAN) : OSErm; nbpEntityPtr abResult
nbpAddress nbpDataField
nbpRetransmitinfo
|OpenXPP Opens XPP driver for use Vv FUNCTIO XPP (VAR xppRefnum: INTEGER) : OSEm; NOT USED not used
NBPRemove Removes entity from table of names H FUNCTION NBPRemove (abEntity:EntityPtr) : OSEm; NOT USED not used
ASPOpenSession [Initiates workstation/server session v FU ON ASPOpenSession (xParamBlock:XPPParmBIkPtr; csCode
async:BOOLEAN) : OSErr; sessRefnum
aspTimeout
aspRetry
serverAddr
scbPointer
| attnRoutine
ASPCloseSession |Closes workstation/server session v FUNCTION ASPCloseSession (xParam8iock:XPPPammBIkPtr; csCode
async:BOOLEAN) : OSEr; sessRefnum
ASPAbortOS Aborts pending ASPOpenSession v FUNCTION ASPAbortOS (xParamBlock:XPPParmBIkPtr; csCode
async.BOOLEAN) : OSEm; abortSCBPointer
ASPGetParms Returns three ASP parameters v FUNCTION ASPGetParms (xParamBlock:XPPParmBIkPir; csCode
async:BOOLEAN) : OSErr; aspMaxCmdSize
aspQuantumSize
numsesss
ASPCloseAll Closes all active sessions v FUNCTION ASPCloseAll (xParamBlock:XPPParmBlkPir; csCode
async:BOOLEAN) : OSErr;
ASPUserWrite Transfers data about a session v FUNCTION ASPUserWrite (xParamBlock:XPPParmBIkPtr; cmdResult
async:BOOLEAN) : OSEr; csCode
sessRefnum
aspTimeout
cbSize
cbPtr
bSize rbSize
roPtr
wdSize wdSize
wdPtr
ccbStart
ASPUserCommand|Sends command to server on a session Vv FUNCTION ASPUserCommand (xParamBlock:XPPParmBIkPtr; cmdResult
async:BOOLEAN) : OSE; csCode
sessRefnum
aspTimeout
cbSize
cbPtr
rbSize rbSize
roPtr
ccbStart

(continued)
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Table 3.302. Continued

Name Description Defined * o Pascal Definition Prior to Call On Return
ASPGetStatus Returns server status v FUNCTION ASPGetStatus (xParamBlock:XPPParmBIkPtr; csCode
async:BOOLEAN) : OSErr; aspTimeout
aspRetry
serverAddr
rbSize bSize
rbPtr
_ ccbStart
AFPCommand Executes AFP command in XPPParmBikPtr v FUNCTION AFPCommand (xParamBlock:XPPParmBlkPtr; See source See source
i _ async:BOOLEAN) : OSEr; _ __
[INBPLoad *** Reads .NBP code from file to appplication heap FUNCTION NBPLoad : OSEm; NOT USED NOT USED
NBPUnload **** Marks NBP code as purgeable FUNCTION NBPUnload : OSErm; NOT USED NOT USED
[GotNodeAddress | Retums cusrent node ID and network ID of caller FUNCTION GetNodeAddress (VAR myNode:myNet:INTEGER) : OSErr; INOT USED NOT USED
IsMPPOpen Returns TRUE if MPP driver is loaded and running FUNCTION IsMPPOpen : BOOLEAN; NOT USED NOT USED
ISATPOpen Returns TRUE if ATP driver is loaded and running FU ON IsATPOpen : BOOLEAN; OT USED NOT USED
Notes: * These calls are the original high-level calis defined in Inside Macintosh Volume II. Volume V introduces new, so-called "preferred” calls for the
low-leve! ALAP routines (see table below), which should be used in place of the original low-leve! routines.
* Volume of Inside Macintosh where first definition of routine appeared (I-V).
«** User-defined.
«*** On Macintosh 128K only; .ATP driver in application heap in Macintosh 128K, system heap for others.
***** Has effect only on Macintosh 128K.
Source: Inside Macintosh, pages 11-275 to 11-304, V-516 to V-549
See Also: 3.156. Operating System Calls
3.303. to 3.317. other AppleTalk tables
New Low-Level (Preferred) ALAP Calls:
Old Routine Description New Name Pascal Definition Prior to Call On Return
* Builds BDS BuildBDS FUNCTION BuildBDS (butiPtr bdsPir:Ptr; buffSize:INTEGER) : INTEGER;
* Builds single-frame DDP write data structure BuildDDPwds PROCEDURE BuildDDPwds (wdsPtr,headerPtr,dataPtr:Ptr;
destAddress:AddrBlock;DDPType:INTEGER; datalen:INTEGERY);
* Builds single-frame LAP write data structure BuildLAPwds PROCEDURE BuildLAPwds (wdsPtr,dataPtr:Ptr;
destHost protoType,frameLen:INTEGER);
° Returns current address of bridge in LO byte GetBridgeAddress |FUNCTION GetBridgeAddress : INTEGER;
NBPExtract Extracts NBP entity names from look-up buffer NBPExtract FUNCTION NBPEXxtract (theBuffer:Ptr; numinBuf,whichOne: INTEGER;
VAR abEntity:EntityName; VAR address:AddrBlock) : OSErT,
* Builds NBP entity structure NBPSetEntity PROCEDURE NBPSetEntity (buffer:Ptr;
nbpObject,nbpType,nbpZone:Str32);
‘ Builds NBP names table entry NBPSetNTE PROCEDURE NBPSetNTE (ntePtr:Ptr;
. nbpObject,nbpType,nbpZone:Stra2; Socket:INTEGER):
AddResponse Sends additional response packet to socket PAddResponse |FUNCTION PAddResponse (thePBptr:ATPPBPIr; userData
async:BOOLEAN) : OSErm; csCode
atpSocket
atpFlags
addrBlock
reqLength
reqPointer
rspNum
trans|D
AttachPH Adds protoco! handier to node's protoco! table PAttachPH FUNCTION PAttachPH (thePBptr:MPPPBPIr; async:BOOLEAN) : OSErr; [csCode
protType
handler
CloseATPSkt Removes request receiving socket PCloseATPSkt FUNCTION PCloseATPSkt (thePBptr:ATPPBPtr; csCode
async:BOOLEAN) : OSErr; atpSocket

(continued)
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Table 3.302. Continued

Old Routine Description New Name Pascal Definition Prior to Call On Return
CloseSkt Removes socket from table PCloseSkt FUNCTION PCloseSkt (thePBptr:MPPPBPir; async:BOOLEAN) : OSErr; [csCode
socket
ConfirmName Confrims that entity still exists PConfirmName FUNCTION PConfimName (thePBptr:MPPPBPIr; csCode count
async:BOOLEAN) : OSErr; interval newSocket
count
entityPtr
confirmAddr
DetachPH Removes handler from node’s protocol table PDetachPH FUNCTION PDetachPH (thePBptr:MPPPBPIr; csCode
async:BOOLEAN) : OSEr: rotType
GetRequest Gets ready to receive request from SendRequest |PGetRequest FUNCTION PGetRequest (thePBptr:ATPPBP!tr; csCode userData
async:BOOLEAN) : OSErr; atpSocket atpFlags
regLength addrBlock
reqPointer reqlLength
bitMap
transiD
. Aborts specific GetRequest call PKillGetReq FUNCTION PKillGetReq (thePBptr:ATPPBPIr; csCode
async.BOOLEAN} : OSErr; aKillQEl
* Aborts oustanding Lookup,Register,Confirm name |PKIlINBP, FUNCTION PKIllNBP (thePBptr:ATPPBPIr; csCode
async:BOOLEAN) : OSErr; akKillQe1
‘ Aborts SendRequests/PNSendRequests PKillSendReq FUNCTION PKillSendReq (thePBptr:ATPPBP1r; csCode
async:BOOLEAN) : OSErr; aKiliQE1
LoadNBP Reads NBP code from system file on Mac 128K NOT DEFINED Assembly-language definition only; see source csCode
LookupName Returns addresses of matches to name PLookupName FUNCTION PLookupName (thePBptr:MPPPBPtr; csCode count
async:BOOLEAN) : OSErr; interval numGotten
count
entityPtr
retBuffPtr
: — maxToGet
1 Specifies socket through which request is sent PNSendRequest |FUNCTION PNSendRequest (thePBptr:ATPPBPIr; userData reqTIiD
async:BOOLEAN) : OSErr; csCode atpSocket
atpSocket atpFlags
atpFlags numOfResps
addrBlock retryCount
reqLength intBuff
reqPointer
bdsPointer
numOfBuffs
timeQutVal
retryCount
OpenATPSkt Opens request receiving socket POpenATPSkt FUNCTION POpenATPSkt (thePBptr:ATPPBPtr; csCode
async:BOOLEAN) : OSErr; atpSocket atpSocket
addrBlock
OpenSkt Adds socket and listener to socket table POpenSkt FUNCTION PQOpenSkt (thePBptr:MPPPBPIr; csCode listener
async:BOOLEAN) : OSErr; socket socket
RegisterName Adds name/address of entity to node's names table]PRegisterName [FUNCTION PRegisterName (thePBptr:MPPPBPtr; csCode count
async:BOOLEAN) : OSE; interval
count
ntQEIPtr
verifyFlag
RelRspCB Cancels SendResponse in exactly-once mode PRelRspCB FUNCTION PReiRspCB (thePBptr:ATPPBPIr; csCode transiD
async:BOOLEAN) : OSErmr; atpSocket
addrBlock
RelTCB Dequeues SendRequest call PReiTCB FUNCTION PRelTCB (thePBptr:ATPPBPIr; csCode transiD
async:BOOLEAN) : OSErr; addrBlock
RemoveName Removes name from node's table PRemoveName |FUNCTION PRemoveName (theP8ptr:MPPPBPtr; csCode
async:BOOLEAN) : OSEr; entityPtr

(continued)
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Table 3.302. Continued

Old Routine

Description

SendRequest

Sends request to and waits for response from
socket

PSendRequest

New Name

Prior to Call

On Return

| Pascal Definition
FUNCTION PSendRequest (thePBptr:ATPPBPtr;
async:BOOLEAN) : OSErr;

userData
csCode
atpFlags
addrBlock
reqgLength
reqPointer
bdsPointer
numOfBuffs
timeQutVal
retryCount

reqTID
currBitMap
atpFlags
numOfResps
retryCount

SendResponse

Sends response to socket

PSendResponse

FUNCTION PSendResponse (thePBptr:ATPPBPIr;
async:BOOLEAN) : OSErr;

csCode
atpSocket
atpFlags
addrBlock
bdsPointer
numOfBuffs
bdsSize
transiD

1eqTiD
userData

Enables/disables intranode delivery

UnloadNBP

Marks NBP code as purgeable on Mac 128K

WriteDDP

Sends datagram to another socket

PSetSelfSend

FUNCTION PSetSelfSend (thePBptr:MPPPBPtr;
async:BOOLEAN) : OSErr;

csCode
newSeliFlag

oldSelfFlag

NOT DEFINED

Defined for agsembly-language only; see source

csCode

PWriteDDP

FUNCTION PWriteDDP (thePBptr:MPPPBPtr;
async:BOOLEAN) : OSErr;

csCode
socket
checksumFlag
wdsPointer

WriteLAP

Sends frame to another node

PWriteLAP

FUNCTION PWriteLAP (thePBptr:MPPPBPtr,

async:BOOLEAN) : OSErr;

csCode

wdsPointer

Notes:

Source:

* Not defined in Volume lI; new low-level routine.

Inside Macintosh, pages II-304 to 11-345, V-511 to V-515
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Section Ill: ROM Traps and System Calls

3.303. ABusRecord Data Structure

Size Name Comments
ABCallType {abOpcode Call type
INTEGER |abResult Result code from call
LONGINT |abUserReference|User-defined
Varies --> For lapProto:
Size Name Comments
LAPAdrBlock|lapAddress Destination or source node 1D
INTEGER |lapReqCount Length of frame or buffer, in bytes
INTEGER _|lapActCount Bytes actually received
Ptr lapDataPtr Pointer to frame or buffer
For ddpProto:
Byte ddpType Type of DDP protocol
Byte ddpSocket Socket number
AddrBlock |ddpAddress Destination or source socket address
NTEGER |ddpRegCount Length of datagram or buffer, in bytes
NTEGER |ddpActCount Bytes actualiy received
Ptr ddpDataPtr Pointer to datagram or buffer
Byte dpNodelD Original destination node 1D
For nbpProto:
EntityPtr  {nbpEntityPir Pointer to entity name
Ptr nbpBufPtr Pointer to buffer
INTEGER |nbpBuiSize Size of buffer, in bytes
INTEGER |nbpDataField Socket number, of number of addresses
AddrBlock |nbpAddress Socket address
RetransType |nbpRetransmitinfo | Retransmissicn infermation
For atpProto:
_Byte atpSocket Socket number
AddrBlock |atpAddress Destination or source socket address
INTEGER |atpReqCount Size of buffer requested, in bytes
Ptr atpDataPir Pointer to buffer
BDSPtr__|atpRspBDSPtr Pointer to BDS response
BitMapType |atpBitMap Transaction bitmap
INTEGER |atpTransiD Transaction 1D
INTEGER |atpActCount Bytes actually received
LONGINT _{atpUserData User bytes
BOOLEAN |atpXO Exactly-once flag
BCOLEAN |atpEOM End-of-message flag
Byte atpTimeOQut Retry timeout interval, in seconds
Byte atpRetries Maximum number of times to retry
Byte atpNumBufs Size of response or packets, in elements
Byte atpNumRsp Packets received, or sequence number
Byte atpBDSSize Size of BDS response, in elements
LONGINT JatpRspUData User bytes in transaction message
Ptr atpRspBuf Pointer to response message buffer
INTEGER |atpRspSize Response message buffer size, in bytes
Source: Inside Macintosh, pages 11-231 to 11-232, 11-274 to 1I-299
See Also: 3.302. AppleTalk Routines

3.307. AddrBlock Data Structure
3.315. EntityName Data Structure

359
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3.304. MPPParamBlock Data Structure

The Programmer’s Apple Mac Sourcebook

Size Name Comments
QElemPir |qLink Pointer to next queue entry
NTEGER |qType Type of queue
NTEGER [ioTrap Routine trap
Ptr ioCmdAddr Routine address
ProcPtr__lioCompletion [Completion routine address
OSErr ioResult OS result code
StringPtr_ |ioNamePtr ATP user bytes or command result
INTEGER |ioVRefNum _ |Volume reference or drive number
INTEGER |ioRefNum Driver reference number
INTEGER |csCode Call command code *
Varies Based on MPPParmType -> For LAPWriteParm:
Size Name Comments
INTEGER _|fillerQ NOT USED
Ptr wdsPointer | Pointer to write data structure
For AttachPHParm or DetachPHParm:
Byte protType ALAP protocol type
Byte filler1 NOT USED
Ptr handler Pointer to protocol handler
For OpenSktParm, CloseSktParm, or WriteDDPParm:
Byte socket Socket number
Byte checksumFlag| Checksum flag
Ptr listener Pointer to socket listener
For RegisterNameParm:
Byte interval Retry interval
Byte count Retry count
Ptr entityPtr Pointer to NTB element entity
Byte verifyFlag (set = verify)
Byte filler3 NOT USED
For LookupNameParm:
Byte interval Retry interval
Byte count Retry count
Ptr entityPtr Pointer to NTB element entity
Ptr retBuffPtr Pointer to return buffer
INTEGER |retBuffSize | Size of return buffer, in bytes
NTEGER |maxToGet Number of matches to get
NTEGER _|numGotten |Number matched
For ConfirmNameParm:
Byte interval Retry interval
Byte count Retry count
Ptr entityPtr Pointer to NTB element entity
AddrBlock [confirmAddr | Pointer to entity
Byte newSocket | Socket number
Byte filler4 NOT USED
For SetSelfSendParm:
Byte newSelfFlag |Self-send toggle flag
Byte oldSeltFlag | Previous self-send state
For KilINBPParm:
| Ptr |nKillQE1 | Pointer to Qelem to cancel |
Notes: * Automatically set.
Source: Inside Macintosh, pages V-511 to V-512
See Also: 3.302. AppleTalk Routines

3.307. AddrBlock Data Structure
3.315. EntityName Data Structure




Section Ill: ROM Traps and System Calls 361

3.305. XPPParamBlock Data Structure

Size Name Comments
QElemPtr [qLink Pointer to next queue entry
INTEGER |qType Type of queue
INTEGER lioTrap Routine trap

Pir oCmdAddr | Routine address

ProcPtr _|ioCompletion |Completion routine address
OSErr__ lioResult OS result code
ONGINT |cmdResult Command result (ATP user bytes)
NTEGER |ioVRefNum |Volume reference or drive number
NTEGER |ioRefNum Driver reference number
NTEGER lcsCode Call command code
Varies Based on XPPParmType -> For ASPAbortPrm:
Size Name Comments

Ptr abortSCBPir SCB pointer for Abort OS

For ASPSizeBik:
INTEGER |aspMaxCmdSize |For SPGetParms
INTEGER |aspQuantumSize| For SPGetParms

- INTEGER [numSesss For SPGetParms
For XPPPrmBik:
INTEGER |sessRefnum Offset to session refnum
Byte |aspTimeout Timeout value for ATP
Byte |aspRetry Retry count for ATP
For ASPOpenPrm: <--|__Varies Based on XPPSubPrmType
Size Name Comments
AddrBlock |serverAddr | Address block for server
Ptr scbPointer Pointer to SCB
Ptr attnRoutine | Pointer to attention routine
For ASPSubPrm:
INTEGER [cbSize Command block size, in bytes
Ptr cbPtr Pointer to command block
INTEGER |rbSize Reply buffer size, in bytes
Ptr rbPtr Pointer to reply buffer
Varies Based upon XPPEndPrmType  |--> For AFPLoginiPrm:
Size Name Comments
AddrBlock|afpAddrBlock AFPLogin address block
Ptr afpSCBPtr Pointer to SCB in AFPLogin
Ptr afpAtinRoutine | Pointer to attn routine in AFPLogin
For ASPEndPrm:
INTEGER |wdSize Write data size
Ptr wdPtr Pointer to write data
296 bytes [ccbStart CCB memory
Source: Inside Macintosh, page V-535
See Also: 3.302. AppleTalk Routines
3.307. AddrBlock Data Structure
3.306. ALAP Frame
Size Name Comments

Byte lapDstAdr Destination node 1D
Byte lapSrcAdr Source node ID

Byte lapType ALAP protocol type
0—600 bytes|lapData Data

word lapFrmChk Frame check sequence
Notes: First three bytes constitute header.
Source: Inside Macintosh, page 11-306

See Also: 3.302. AppleTalk Routines
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3.307. AddrBlock Data Structure

Size Name Comments
INTEGER |aNet Network number
Byte aNode Node ID
Byte aSocket Socket number
Source: Inside Macintosh, page 11-281
See Also: 3.302. AppleTalk Routines

3.308. DDP Datagram Data Structure

Size Name Comments
3 bytes |ALAPHdr See 3.306.
Word ddpLength *
Word ddpChecksum | Checksum
Word ddpDstNet Destination network number
Word ddpSrciNet Source network number
Byte ddpDstNode | Destination node ID
Byte ddpSrcNode |Source node ID
Byte ddpDstSkt Destination socket number
Byte ddpSrcSkt Source socket number
Byte ddpType DDP protocol type
0-568 bytes|ddpData
Notes: * LO 10 bits are datagram length, in bytes;
HO 2 bits are not used; bits 10—13 represent
hop count (number of bridges passed).
Source: Inside Macintosh, pages 11-308 to 11-309
See Also: 3.302. AppleTalk Routines

3.306. ALAP Frame
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3.309. ATPParamBlock Data Structure

Size Name Comments
QElemPtr |gLink Pointer to next queue entry
EGE qType Type of queue
NTEGER |ioTrap Routine trap
Ptr oCmdAddr Routine address
ProcPtr _|ioCompletion |Completion routine address
OSErr__ |ioResult OS result code
LONGINT JuserData ATP user bytes
EGER |reqTID Request transaction ID
NTEGER |ioRefNum Driver reference number
NTEGER |csCode Call command code *
Byte atpSocket Socket number (or currBitMap)
Byte atpFlags Control information
AddrBlock |addrBlock Source/dest socket address
INTEGER [regLength Request/response length
Ptr reqPointer Painter to request/response data
Ptr bdsPointer Pointer to response BDS
Varies Based on MPPParmType For SendRequestParm, NSendRequestParm:
Size Name Comments
Byte numOfBuffs |Number of buffers
Byte timeQutVal | Timeout interval
Byte numOfResps | Responses actually received
Byte retryCount Retries made
INTEGER _|intBuff USED INTERNALLY
For SendReponseParm:
Byte filler0 Count of responses sent
Byte BDSSize Count of BDS elements
INTEGER _[transID Transaction ID
For GetRequestParm:
Byte bitMap Bitmap
Byte filler NOT USED
For AddResponseParm:
Byte rspNum Sequence number
Byte filler2 NOT USED
For KillSendReqParm, KillGetReqParm:
Ptr |aKillQE1 | Pir to queue element to kill |
Notes: * Automatically set.
Source: Inside Macintosh, pages V-512 to V-513
See Also: 3.302. AppleTalk Routines

3.307. AddrBlock Data Structure

3.315. EntityNa

me Data Structure

363
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3.310. ATP Packet Data Structure
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Size Name Values/Comments
3 bytes ALAPHdr See 3.306.
5 or 13 bytes [ddpDtgmHdr See 3.308.
byte atpControl *
byte atpBitMap or atpRespNo | Transaction bitmap or sequence #
word atpTransiD Transaction ID
long |atpUserData User bytes
0-578 bytes |atpData Data
Notes: * Bits 6—7: Function code; Bit 5: XO; Bit 4: EOM; Bit 3: STS; Bits 0—-2: NOT USED.
Source: Inside Macintosh, page 11-313
See Also: 3.302. AppleTalk Routines

3.306. ALAP Frame

3.308. DDP Datagram Data Structure

3.311. ATP Flags Field

Bit Numbers

7 6 5

4 3 2

1

0

Description

XX

NOT USED

X

Exactly-once flag

End-of-message flag

Send-transmission-status flag |

NOT USED

Transaction ID valid flag

X

Send checksum flag

Source:

See Also:

Inside Macintosh, pages 11-313 to [I-314

3.309. ATPParamBlock Data Structure

3.312. ATP Client Internet Address Data Structure

Size Name Comments
Word netliD Network humber
Byte nodelD Node ID
Byte sktNumber Socket number
Source: Inside Macintosh, page 11-314
See Also: 3.309. ATPParamBlock Data Structure
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3.313. NBP Packet Data Structure

Size Name Comments
3 bytes |alapFrameHdr ALAP frame header (see 3.306.)
5 or 13 bytes|ddpDatagramHdr DDP datagram header (see 3.308.)
Byte packType/tupleCount * |Packet type and tuple count
Byte nbpPackIiD NBP packet ID
Varies  |tuples Tuple list
Notes: * Packet type is upper 4 bits, tuple count is lower 4 bits.
Source: Inside Macintosh, page 1-320
See Also: 3.302. AppleTalk Routines

3.306. ALAP Frame

3.308. DDP Datagram Data Structure

3.314. Names Table Entry Data Structure

Size Name Comments
Ptr ntLink Pointer to next entry
Word ntNetNumber Network number
Byte ntNodelD Node ID
Byte ntSocket Socket number
Byte ntReserved USED INTERNALLY
Byte ntEntityLength Length of entity name
Varies ntEntityName Entity name
Byte ntEntityTypeLength |Length of entity type
Varies ntEntityTypeName | Entity type
Byte ntEntityZoneLength {Length of entity zone
Varies ntEntityZoneName |Entity zone
Source: Inside Macintosh, page 11-321
See Also: 3.302. AppleTalk Routines

3.315. EntityName Data Structure

Size Name Comments
Str32 objStr Entity object (name)
Str32 typeStr Entity type
Str32 zoneStr Entity zone

Source: Inside Macintosh, page 11-298

See Also: 3.302. AppleTalk Routines

3.314. Names Table Entry Data Structure
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3.316. RetransType Data Structure

Size Name comments

Byte retransinterval Interval to retransmit, in 8-tick units

Byte retransCount Number of retrans attempts
Source: Inside Macintosh, page 11-298

See Also: 3.302. AppleTalk Routines

3.317. AppleTalk Result Codes

Value Constant Comments

-3109 sktClosedErr | General: async call aborted because socket closed
-3108 recNotFnd General: ABRecord not found

-3107 atpBadRsp ATP: response from ATPRequest was bad

-3106 __|atpLenErr ATP: response message too large

-3105 readQErr General: socket or protocol type invalid or not found
-3104 extractErr NBP: can't find tuple in buffer

-3103 cksumErr DDP: bad checksum

-3102 noMPPError |MPP: driver not installed

-3101 buf2SmallErr_ |ALAP: frame too large for buffer, or DDP: datagram too large for buffer
-1105 reqAborted General: request aborted

-1104 noDataArea ATP: too many outstanding calls

-1103 noSendResp |ATP: ATPAddRsp before ATPSndRsp

-1102 cbNotFound |ATP: control block not found

-1101 noRelErr ATP: no release received

-1100 badBuffNum |ATP: bad sequence humber

-1099 _ |badATPSkt | ATP: bad responding socket

-1098 tooManySkts | ATP: too many responding sockets

-1097 tooManyReqs |ATP: too many concurrent requests

-1096 reqFailed ATP: ATPSndRegest failed because retry count was exceeded
-1029 nbpNISErr NBP: names information socket error

-1028 nbpNotFound |NBP: name not found

-1027 nbpDuplicate |NBP: duplicate name, already exists

-1026 nbpConfDiff |NBP: name confirmed for different socket

-1025 nbpNoConfirm | NBP: name not confirmed

-1024 nbpBuffOvr  |NBP: buffer overflow

-98 portNotCf General: driver open error, port not configured correctly
-97 portinUse General: driver open error, port already in use

-95 excessCollsns | ALAP: no CTS after 32 RTS's
-94 lapProtErr ALAP: error attaching or detaching ALAP protocol type
-93 noBridgeErr |General: no bridge found
-92 ddpLenErr DDP: datagram length too big, or ALAP: data length too big
-91 ddpSktErr DDP: socket error

0 noErr No error

Source: Inside Macintosh, pages 11-337 to 11-338

See Also: 3.302. AppleTalk Routines
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3.318. Disk Initialization Routines
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Name Description Defined * Pascal Definition
| DIBadMount]Called when disk-inserted event indicates error FUNCTION DiBadMount {where:Point; evtMessage:LONGINT) : INTEGER;
DiFormat Formats disk in drive FUNCTION DIFormat (drvNum:INTEGER) : OSErT;
| DlLoad Loads Disk Init package into unpurgeable memory PROCEDURE DILoad;
DiUnload  |Makes Disk Init package purgeable | PROCEDURE DiUnload;
DiVerify Verifies format of disk | FUNCTION DiVerify (drvNum:INTEGER) : OSEr;
DiZero Writes volume info and other init information | FUNCTION DIZero (drvNum:INTEGER; voiName:Str255) : OSEr;
Notes: * Volume of Inside Macintosh where first definition of routine appeared (I-V).
Source: Inside Macintosh, pages 11-396 to 11-399
See Also: 3.156. Operating System Calls

3.319. Disk Initialization Routine Selectors
3.320. Disk Initiatization Result Codes

3.319. Disk Initialization Routine Selectors

Value Constant

0 diBadMount

2 diLoad

4 diUnload

6 diFormat

8 diVerify

10 diZero
Notes: Used in assembly language to call packet routines.
Source: Inside Macintosh, page 11-400

See Also: 3.318. Disk Initialization Routines

3.320. Disk Initialization Result Codes

Value Constant Comments

-108 memFullErr [ Not enough room in heap zone
-84 firstDskErr First of range of low-level disk errors
-64 lastDskErr Last of range of low-level disk errors
-60 badMDBErr Master directory block bad
-58 extFSErr External file system error
-57 noMacDskErr |Not a Macintosh disk
-56 nsDrvErr Drive not found
-55 volOnLinErr | Volume already on line
-50 aramErr Drive number bad
-36 ioErr I/O error

0 noErr No error
Source: Inside Macintosh, page 11-400

See Also: 3.318. Disk Initialization Routines
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3.321. Time Manager Routines

Name Description Defined * Pascal Definition
InsTime Adds task to Time Manager queue v PROCEDURE InsTime (tmTaskPtr:QElemPtr);
PrimeTime |Schedules routine to be executed v PROCEDURE PrimeTime (tmTaskPtr,count:LONGINT);
RmvTime Removes task from Time Manager queue v PROCEDURE RmvTime (tmTaskPtr:QElemPtr);
Notes: * Volume of Inside Macintosh where first definition of routine appeared (I-V).
Source: Inside Macintosh, pages IV-300 to IV-301
See Also: 3.156. Operating System Calls

3.322. TMTask Data Structure

3.322. TMTask Data Structure

Size Name Comments
QElemPtr |gLink Pointer to next queue entry
INTEGER |qType Queue type

ProcPtr |tmAddr Pointer to time routine
INTEGER |[tmCount RESERVED

Source: Inside Macintosh, page 1V-299

See Also: 3.321. Time Manager Routines

3.323. Deferred Task Manager Routines

Name Description Defined * Pascal Definition
DTinstall Adds task to deferred task queue \' FUNCTION DTlInstall (dtTaskPtr:QElemPtr) : OSErr;
Notes: * Volume of Inside Macintosh where first definition of routine appeared (I-V).
Source: Inside Macintosh, page V-467
See Also: 3.156. Operating System Calls

3.324. DeferredTask Data Structure

3.324. DeferredTask Data Structure

Size Name Comments
QElemPtr {qglLink Pointer to next queue entry
INTEGER |qType Queue type
INTEGER |dtFlags RESERVED

ProcPtr |dtAddr Pointer to task
LONGINT |dtParm Optional parameter for task
LONGINT |dtReserved |RESERVED (mustbe 0)
Source: Inside Macintosh, page V-466
See Also: 3.323. Deferred Task Manager Routines
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3.325. SANE Routines
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Name Description Pascal Definition

Annuity Returns annuity (1-(1+r)*(-n))r FUNCTION Annuity (r,n:extended) : extended;

ArcTan Returns arctangent FUNCTION ArcTan (x:extended) : extended;

|ClassComp Returns class of comp FUNCTION ClassComp (x:comp) : NumClass;

ClassDouble Returns class of double FUNCTION ClassDouble (x:double) : NumClass;

ClassExtended |Returns class of extended FUNCTION ClassExtended (x:extended) : NumClass;

ClassReal Returns class of single FUNCTION ClassReal (x:real) : NumClass;

Compound Returns (1 + N*n FUNCTION Compound (r,n:extended) : extended;

CopySign Copies sign of first argument onto second |FUNCTION CopySign (x.y:extended) : extended;

Cos Returns cosine FUNCTION Cos (x:extended) : exiended;

Dec2Num Converts decimal record to SANE number |FUNCTION Dec2Num (d:Decimal) : extended;

Dec2Str Converts decimal number to decimal string |PROCEDURE Dec2Str (f.DecForm; d:decimal; VAR s:DecStr);

Exp Returns base-e exponential e*x FUNCTION Exp (x:extended) : extended;

Exp1 Returns exp(x)-1 FUNCTION Exp1 (x:extended) : extended;

Exp2 Returns base-2 exponential FUNCTION Exp2 (x:extended) : extended;

GetEnvironment | Returns environment word PROCEDURE GetEnvironment (VAR e:Environment);

GetHaltVector | Returns halt vector FUNCTION GetHaltVector : LONGINT;

GetPrecision Returns arithmetic precision FUNCTION GetPrecision : RoundPre;

GetRound Returns rounding direction FUNCTION GetRound : RoundDir;

Ln Returns base-e logarithm FUNCTION Ln (x:extended} : extended;

Lni Returns n(1+x) FUNCTION Ln1 (x:extended) : extended;

Log2 Returns base-2 logarithm FUNCTION LOG2 (x:extended) : extended;

Logb Returns binary exponent of x FUNCTION Logb (x:extended) : extended;

NextDouble Returns value x value towards y FUNCTION NextDouble (x.y:double) : double;

NextExtended |Returns value x value fowards y FUNCTION NextExtended (x,y:extended) : extended;

NextReal Returns value x value towards y FUNCTION NextReal {x.y:real) : real;

Num2Comp Converts number to SANE comp format FUNCTION Num2Comp (x:extended) : comp;

Num2Dec Converts SANE number to decimal number | PROCEDURE Num2Dec (f:DecForm; x:extended:; VAR d:Decimal);

Num2Double Converts number to SANE double format  |FUNCTION Num2Double (x:extended) : double;

Num2integer Converts number 1o integer format FUNCTION Num2integer (x:extended) : INTEGER;

Num2Longint __|Converts number to integer format FUNCTION Num2Longint (x:extended) : LONGINT;

Num2Real Converts number to SANE single format FUNCTION Num2Real (x:extended) : real;

Num2Str Converts number to string PROCEDURE Num2Sitr (f:DecForm; x:extended; VAR s:DecStr);
rocEntry Returns current environment, sets default |PROCEDURE ProcEntry (VAR e:Environment);
rocExit Restores caller's environment PROCEDURE ProcExit (e:Environment);

RandomX Returns pseudo random number FUNCTION RandomX (VAR x:extended) : extended;

| Relation Returns relation of two values FUNCTION Relation (x,y:extended) : RelOp;

Remainder Returns remainder of division FUNCTION Remainder (x.y:extended; VAR quo:INTEGER) : extended;

Rint Returns rounded integer FUNCTION Rint (x:extended) : extended;

Scalb Returns x * 24n FUNCTION Scalb (n:integer; x:extended) : extended;

SetEnvironment | Sets environment word PROCEDURE SetEnvironment (e:Environment);

SetException _|Sets exception flags PROCEDURE SetException (e:Exception; b:BOOLEAN);

SetHalt Sets halt settings PROCEDURE SetHalt (e:Exception; b:BOOLEAN);

SetHaltVector | Sets halt vector PROCEDURE SetHaltVector (v:LONGINT):

SetPrecision Sets arithmetic precision PROCEDURE SetPrecision (p:RoundPre);

SetRound Sets rounding direction PROCEDURE SetRound (r:RoundDir);

Sin Returns sine FUNCTION Sin (x:extended) : extended;

Str2Dec Converts decimal string to decimal number |PROCEDURE Str2Dec (s:DecStr; VAR Index:integer;

VAR d:Decimal; VAR ValidPrefix: BOOLEAN);

Str2Num Converts string to extended number FUNCTION Str2Num (s:DecStr) : extended;

Tan Returns tangent FUNCTION Tan (x:extended) : extended;

TestException |Returns exception flags FUNCTION TestException (e:Exception) : BOOLEAN;

TestHalt Returns halt settings FUNCTION TestHait (e:Exception) : b:BOOLEAN;

Xpwrl Returns integer exponential x*i FUNCTION Xpwrl (x:extended; i:INTEGER) : extended;

XpwrY Returns exponential x*y FUNCTION XpwrY (x, y:extended) : extended;

Notes: These definitions are suggested only; actual interface is dependent upon compiler.

Source: Apple Numerics Manual (second edition), pages 22 to 68

See Also: 3.326. SANE Data Types

3.327. SANE Not-a-Number Codes

3.328. Comparison Effect on 68000 Status Bits

3.329. Result Codes from SANE Inquiries
3.330. SANE Environment Word

3.331. Test-Exception Word

3.332. Exception Halt Stack Frame
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3.326. SANE Data Types
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Single Component | s | e | f |
Bit #s 31 30 23 0
Value translates as follows:
Value of e Value of { Translated Value Class of Value
0<e <255 GNORED (-1)*s x2Me-127) x (1.5 Normalized

e=0 f<>0 -1)"s x 24(-126) x (0.f) Denormalized
e=0 f=0 -1)'s x0 Zero

e = 255 f=0 -1)%s x Infinity nfinity

e = 255 f<>0 NaN NaN

Double Component | s | e f |
|Bit #s |63 62 51 0
Value transiates as follows:
Value of e Value of f Translated Value Class of Value
0<e <2047 .GNORED (-1)*s x 2*(e-1023) x (1. Normalized
e=0 f<>0 {-1)"s x 24(-1022) x {0.f) Denormalized
e=0 =0 (-1)*sx0 Zero
e = 2047 =0 (-1)*s x Infinity nfinity
e = 2047 f<>0 NaN NaN
Comp Component | s | d ]
Bit #s 63 62 0
Value translates as follows:
Value of s Value of d Translated Value
1 0 Unigue comp NaN
1 <>0 Two's complement of 64 bits]
0 IGNORED Two's complement of 64 bits|
Extended [Component | s | e I i ] f
Bit #s 79 78 63 62 0
or
Component | s | e | NOT USED | i [ f
Bit #s 95 94 79 63 62 0
Value translates as follows:

Value of e Value of i Value of f Translated Value Class of Value
0<e<32767 1 (GNORED -1)*s x 2A(e-16383) x (1.f) |Normalized
0<e< 32766 0 f<>0 -1)*s x 2*(e-16383) x (0.f) [Denormalized
0<e<32767 0 =0 1)sx 0 Zero

e = 32767 GNORED =0 {(-1)"s x Infinity nfinity

e = 32767 GNORED f<>0 NaN NaN

Source: Apple Numerics Manual (second edition), pages 16 to 18
See Also: 3.325. SANE Routines
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3.327. SANE Not-a-Number Codes

Value Name Comments
$1 NANSQRT |Invalid square root (example: sqrt(-1))
$2 NANADD Invalid addition (example: (+INF) - (+INF))
$4 NANDIV Invalid division (example: 0/0)
$8 NANMUL Invalid multiplication (example: 0 x INF)
$9 NANREM invalid remainder, invalid mod (example: x rem 0)
$11 NANASCBIN |Invalid ASCII string (example: 45N34)
$14 NANCOMP__|Converted comp NaN to floating
$15 NANZERO |Attempted to create NaN with zero code
$21 NANTRIG invalid argument to trigonometric routine
$22 NANINVTRIG |Invalid argument to inverse trigonometric routine
$24 NANLOG Invalid argument to log routine
$25 NANPOWER | Invalid argument to x"i or x*y routine
$26 NANFINAN _|Invalid argument to financial function
$FF NAN68881 |NAN created by 68881
Source: Apple Numerics Manual (second edition), page 41
See Also: 3.325. SANE Routines

3.328. Comparison Effect on 68000 Status Bits

Status Bit
X N V4 %4 C Result of Comparison
0 0 0 0 0 |Greater than
1 1 0 0 1 |Less than
0 0 1 0 0 |[Equal to
0 0 0 1 0 JUnordered
Source: Apple Numerics Manual (second edition), page 152

See Also: 3.325. SANE Routines

3.329. Result Codes from SANE Inquiries

Value Class

1 Signaling NaN

2 Quiet NaN

3 Infinity

4 Zero

5 Normalized

6 Denormalized
Notes: The sign of the result is the sign of the source; magnitude

gives class value, as above.

Source: Apple Numerics Manual (second edition), page 153
See Also: 3.325. SANE Routines
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3.330. SANE Environment Word

Bit Numbers

15 14 13 12 11 10 9 8 7 &6 &5 4 3 2 1

Description

Values

X

NOT USED

X1 X

Rounding direction

00 = to nearest, 01 = to upward, 10 = downward, 11 = toward zero

Inexact exception flag

Divide-by-zero exception flag

Overflow exception flag

Underflow exception flag

Invalid exception flag

NOT USED

Rounding precision

00 = extended, 01 = double, 10 = single, 11 = undefined

Inexact hait enable

Divide-by-zero halt enable

Overflow halt enable

Undertlow halt enable

Invalid halt enable

Source:

See Also:

Apple Numerics Manual (second edition), pages 162 to 163

3.325. SANE Routines
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3.331. Test-Exception Word

Bit Numbers

15 14 13 12 11 10 9 8 7 6 2 1 0 Description
XX XIXIX]X]XIX]X] X NOT USED
Inexact exception
Divide-by-zero exception
X Qverflow exception
X Underflow exception
X |Invalid exception
Source: Apple Numerics Manual, page 164
See Also: 3.325. SANE Routines

3.332. Exception Halt Stack Frame

Size Description MISC Record
Long [Pointer to MISC record --> Long Pending DO
Long  [SRC2 address Word Pending CCR
Long [SRC address Word Halt exceptions
Long |DST address
Word Opcode
Long  |Return address

Source: Apple Numerics Manual (second edition), page 169

See Also:

3.325. SANE Routines
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4.01. Macintosh Machine Summary

CPU
Coprocessor(s)
RAM Memory Size
ROM Memory Size
Memory Addressing
Floppy Disk(s)
Hard Disk

Ports

Expansion Slots
Sound

Keyboard

Display

Height

Depth

Width

Woeight

Software Supplied
Introduced

Notes:

Source:

See Also:

128K 512K Plus 512KE SE 11
7.8Mhz 68000 7.8Mhz 68000 7.8Mhz 68000 7.8Mhz 68000 7.8Mhz 68000 15.7Mhz_68020
None None None None None 68881 math
128K soldered in 512K soldered in 1MB uses SIMMs * 512K soldered in 1MB uses SIMMs * 1MB uses SIMMs **
64K 64K 128K *** 128K 256K 256K ****
24 bit 24 bit 24 bit 24 bit 24 bit 24 or 32 bit
One 400K t One 400K 1 One 800K 1 One 800K 1 One 800K t One 800K ¥
None None External optionai None Internal 20MB optional Internal 40MB optional
Two serial Two serial Two serial, one SCSI Two serial Two serial, one SCSI, two ADB| Two serial, one SCSI, two ADB
None None None None One Six (NuBus}
Four-voice chip Four-voice chip Four-voice chip Four-voice chip Four-voice chip Apple Sound Chip
No arrow keys, keypad No arrow keys, keypad Includes arrow keys, keypad No arrow keys, keypad Optional § Optional §
9" mono 512x342 9" mono 512x342 9" mono 512x342 9" mono 512x342 9" mono 512x342 Optional 640x480 £
3.5" 13.5" 13.5" 13.5" 13.5" 5.5"
0.9" 10.9" 10.9" 10.9" 10.9" 14.8"
9.7" 9.7" 9.7" 9.7" 9.7" 18.7"
16 Ibs 8 0z 16 Ibs 8 oz 16 Ibs 8 02 16 Ibs 8 0z 17 Ibs + 24 Ibs +
MacPaint, MacWrite, Finder | MacPaint, MacWrite, Finder Finder, HyperCard Finder Finder,HyperCard Finder, HyperCard
Mar-84 Sep-84 Jan-86 Jan-86 Jan-87 Apr-87

** Expandable to 4MB using 1MB SIMMs instead of supplied 256K SIMMs.
" Expandable to 8MB using 1MB SIMMs instead of supplied 256K SIMMs.

«*** Expandable to 256K.
«**** Expandable to 512K.
+t Plus optional external drive.
*¥ Plus optional internal drive.

+§ Actually not optional, but choice of two PC-like keyboards.
% Apple's base option: 13" mono or 13" color monitors.

Technica! Introduction to the Macintosh Family, pages 9 to 12, 251 to 255

2.077. System Software History

alempIeH :A| UONDBS
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4.02. Macintosh 128/512/Plus Keyboard Command Protocol
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Command Value

Response Value

(from computer) Command (from keyboard
$10 INQUIRY Key code or Nuil ($7B)
$14 INSTANT Key code or Null ($7B)
$16 MODEL NUMBER Model code *
$36 TEST ACK ($7D) or NAK ($77)
Notes * Model code is formatted as follows:
Bit # Meaning
7 1 = another device is attached
4-6 Next device number (1-8)
1-3 Keyboard model number (1-8)
0 Always 1
Source: Inside Macintosh, pages 111-30 to 11I-31
See Also: 4.03. Macintosh 128/512/Plus Key Transition Codes
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4.03. Macintosh 128/512/Plus Key Transition Codes
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Key Keydown Code | Keyup Code Key Keydown Code | Keyup Code
i $65 $ES [Return] $49 $C9
1 $25 $A5 [Left shift] $7 $F1
2 $27 $A7 Z $0D $8D
3 $29 $A9 X $OF $8F
4 $2B $AB C $11 $91
5 $2F $AF Vv $13 $93
6 $2D $AD B $17 $97
7 $35 $B5 N $58B $DB
8 $39 $B9 M $5D $DD
9 $33 $B3 , $57 $D7
0 $3B $BB . $5F $DF
- $37 $B7 / $59 $D9
= $31 $B1 [Right shift] $71 $F1
[Delete] $67 $E7 fLeft option] $75 $F5
[Tab] $61 $E1 [Command] $6F $EF
Q $19 $99 [Space] $63 $E3
W 1B $9B [Enter] $69 $E9
E p1D $aD  [Right option] $75 $F5
R $1F $9F [Up arrow] $1B $9B
T $23 $A3 [Left arrow] $0D $8D
Y $13 $93 | [Right arrow] $05 $85
U $41 $C1 [Down arrow] $11 $91
I $45 $C5 [Clear] $OF $8F
0] $3F $BF Keypad = (*) $11 $91
P $47 $C7 Keypad / (*) $1B $9B
[ $43 $C3 Keypad * (*) $05 $85
] $3D $BD Keypad 7 $33 $B3
\ $55 $D5 Keypad 8 $37 $B7
[Caps lock] $73 F3 Keypad 9 $39 $B9
A $01 $81 Keypad - $1D $9D
S $03 $83 Keypad 4 $2D $AD
D $05 $85 Keypad 5 $2F $SAF
F $07 $87 Keypad 6 $31 $B1
G $0B $8B Keypad + (*) $0D $8D
H $09 $89 Keypad 1 $27 $A7
J $4D $CD Keypad 2 $29 $A9
K $51 $D1 Keypad 3 $2B $AB
L $4B $CB Keypad enter $19 $99
; $53 $D3 Keypad 0 $25 $AS5
' $4F $CF Keypad . $03 $83
Notes: * Key definitions shown are for U.S. keyboard.
» These codes are not the ones returned by the keyboard
software driver. (See tables listed below for those codes.)
** Not on original keypad. (Original used arrow keys in these spots.)
Source: Inside Macintosh, pages l1I-31 to llI-32, IV-250
See Also:  4.04. Macintosh U.S. Key Codes

4.05. Macintosh International Key Codes
4.06. Macintosh ADB Standard Key Codes
4.07. Macintosh ADB Extended Key Codes
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4.04. Macintosh U.S. Key Codes

128/512 Plus 128/512 Plus
Key Code Code Key Code Code
) $32 $32 [Return] $24 $24

1 $12 $12 [Left shift] $38 $38
2 $13 $13 Z $06 $06
3 $14 $14 X $07 $07
4 $15 $15 C $08 $08
5 $17 $17 Vv $09 $09
6 $16 $16 B $0B $0B
7 $1A $1A N $2D $2D
8 $1C $1C M $2E $2E
9 $19 $19 , $2B $2B
0 $1D $1D . $2F $2F

- $1B $1B / $2C $2C

= $18 $18 [Right shift] $38 $38
[Delete] $33 $33 [Left option] $3A $3A
[Tab] $30 $30 [Command] $37 $37
Q $0C $0C [Space] $31 $31
W $0D $0D [Enter] $34 NA
E $0E $0E [Right option] $3A NA
R $OF $OF [Left arrow] NA $46
T $11 $11 [ [Right arrow] NA $42
Y $10 $10 [Up arrow] NA $4D
U $20 $20 [Down arrow] NA $48

[ $22 $22 Keypad clear NA $47
®) $1F $1F Keypad = NA $48
P $23 $23 Keypad / NA $4D

{ $21 $21 Keypad * NA $42

] $1E $1E Keypad 7 NA $59

\ $2A $2A Keypad 8 NA $5B
[Caps lock] $39 $39 Keypad 9 NA $5C
A $00 $00 Keypad + NA $46
S $01 $01 Keypad 4 NA $56
D $02 $02 Keypad 5 NA $57
F $03 $03 Keypad 6 NA $58
G $05 $05 Keypad - NA $4E
H $04 $04 Keypad 1 NA $53
J $26 $26 Keypad 2 NA $54
K $28 $28 Keypad 3 NA $55
L $25 $25 Keypad enter NA $4C

; $29 $29 Keypad 0 NA $52

' $27 $27 Keypad . NA $41

Notes: These codes are not the key down and key up codes
sent to the computer by the keyboard.
Source: Inside Macintosh, pages 1-251, V-191

See Also:  4.03. Macintosh 128/512/Plus Key Transition Codes
4.05. Macintosh International Key Codes
4.06. Macintosh ADB Standard Key Codes
4.07. Macintosh ADB Extended Key Codes
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4.05. Macintosh International Key Codes

Key Code Key Code
§ $32 A $00
1 $12 S $01
2 $13 D $02
3 $14 F $03
4 $15 G $05
5 $17 H $04
6 $16 J $26
7 $1A K $28
8 $1C L $25
9 $19 ; $29
0 $1D ' $27
- $1B i $24
= $18 [Left shift] $38
[Delete] $33 \ $06
[Tab] $30 Y4 $07
Q $0C X $08
w $0D C $09
E $0E Vv $0B
R $0F B $2D
T $11 N $2E
Y $10 M $2B
1] $20 . $2F
I $22 . $2C
0 $1F / $0A
P $23 [Right shift] )38
[ $21 [Left option] $3A
] $1E [Command] $37
[Return] $2A [Space] $31
[Caps lock] $39 [Enter] $34
[Right option] $3A
Notes: » These codes are not the key down and key up codes
sent to the computer by the keyboard.
« Keys shown are for the British version of the keyboard.
Source: Inside Macintosh, page 1-251
See Also: 4.03. Macintosh 128/512/Plus Key Transition Codes

4.04. Macintosh U.S. Key Codes

4.06. Macintosh ADB Standard Key Codes
4.07. Macintosh ADB Extended Key Codes
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4.06. Macintosh ADB Standard Key Codes
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Key Code Key Code
[Escape] $35 [Return] $24
1 $12 [Left shift] $38
2 $13 Z $06
3 $14 X $07
4 $15 C $08
5 $17 \ $09
6 $16 B $0B
7 $1A N $2D
8 $1C M $2E
9 $19 , $28B
0 $1D . $2F
- $1B / $2C
= $18 [Right shift] $38
[Delete] $33 [Caps lock] $39
[Tab] $30 [Option] $3A
Q $0C [Command] $37
W $0D [Space] $31
E $0E [Enter] NA
R $OF [Right option] NA
T $11 [Left arrow] $78B
Y $10 [Right arrow] $7C
U $20 [Up arrow] $7E
| $22 [Down arrow] 7D
0] $1F Keypad clear $47
P $23 Keypad = $51
[ $21 Keypad / $4B
] $1E Keypad * $43
\ $2A Keypad 7 p59
[Control] $3B Keypad 8 $58B
A $00 Keypad 9 $5C
S $01 Keypad + $45
D $02 Keypad 4 $56
F $03 Keypad 5 $57
G $05 Keypad 6 $58
H $04 Keypad - $4E
J $26 Keypad 1 $53
K $28 Keypad 2 $54
L $25 Keypad 3 $55
; $29 Keypad enter $4C
' $27 Keypad 0 $52
Keypad . $41
Notes: These codes are not the key down and key up codes
sent to the computer by the keyboard.
Source: Inside Macintosh, page V-191
See Also:  4.03. Macintosh 128/512/Plus Key Transition Codes

4.04. Macintosh U.S. Key Codes
4.05. Macintosh International Key Codes
4.07. Macintosh ADB Extended Key Codes
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4.07. Macintosh ADB Extended Key Codes

Key Code Key Code
{Escape] $35 K $28
f1 B7A L b25
2 $78 ; 529
£3] $63 " $27
f4 $76 [Return] 524
{5 $60 [Left shift] $38
[t6] $61 Z $06
7] $62 X $07
8 $64 C $08
9 $65 Vv $09
10 $6D B $0B
11 $67 N $2D
f12 $6F M $2E
13 $69 , $2B
f14 $6B $2F
[f15 $71 / $2C
) $32 [Right shift] $38 ($3C)
1 $12 [Control] $3B
2 513 [Left option] $3A
3 $14 [Left command] $37
4 $15 [Space] $31
5 $17 [Right command] $37
6 $16 [Right option $3A ($3D
7 B1A [Right control $36 ($3E)
8 p1C Left arrow] $7B
9 $19 [Right arrow] $7C
0 1D [Up arrow] $7E
- 1B Down arrow] p7D
= b18 Keypad clear $47
[Delete] $33 Keypad = $51
[Tab] 30 Keypad / b4B
Q $0C Keypad * $43
W 0D Keypad 7 $59
E OE Keypad 8 5B
R OF Keypad 9 5C
T 11 Keypad + b45
Y 510 Keypad 4 $56
U 20 Keypad 5 $57
| 22 Keypad 6 $58
o] B1F Keypad - b4E
P $23 Keypad 1 $53
$21 Keypad 2 $54
$1E Keypad 3 $55
\ $2A Keypad enter $4C
[Caps lock] $39 Keypad 0 $52
A $00 Keypad . $41
S $01 Help] $72
D $02 [Home] $73
F $03 Page up] $74
G $05 [Del $75
H $04 [End] $77
J 26 [Page down] $79
Notes: + These codes are not the key down and key up codes
sent to the computer by the keyboard.
» Numbers in parentheses indicate values when key reassignment is made.
Source: Inside Macintosh, page V-192
See Also:  4.03. Macintosh 128/512/Plus Key Transition Codes

4.04. Macintosh U.S. Key Codes

4.05. Macintosh International Key Codes

4.06. Macintosh ADB Standard Key Codes
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4.08. Macintosh 128/512/Plus/SE System RAM Layout

At Startup While Application Runnin
High Memory
Main Sound Buffer Main Sound Buffer
System Error Handler Use System Error Handler Use
Main Screen Buffer Main Screen Buffer
Alternate Sound Buffer * Alternate Sound Buffer
Alternate Screen Buffer |_ (MemTop) Alternate Screen Buffer | Top of application space
Static Allocation _ (MemTop)/2 + 1024 Jump Table
System Startup Blocks _|_ (MemTop)/2 Application Parameters
System Startup Stack | (ApplLimit) Application Globals
Application Heap _ (ApplZone) QuickDraw Globals
System Heap _ (SysZone) Stack
System Globals |
Low Memory Exception Vectors
!
Application Heap _ Bottom of application space
System Heap
System Globals
Exception Vectors

Notes: » Names in parentheses are system global names.
** Does not apply to Mac SE; alternate sound buffer is not supported.

Source: Inside Macintosh, page IV-257
Technical Introduction to the Macintosh Family, page 141

See Also:  4.09. Macintosh 128/512/Plus/SE Video Buffer
4.10. Macintosh 128/512/Plus/SE Sound Buffer
4.11. Macintosh Il System RAM Layout
4.12. Macintosh 128/512/Plus/SE General Memory Organization
4.13. Macintosh Il General Memory Organization

4.09. Macintosh 128/512/Plus/SE Video Buffer

Main Screen Alternate Screen

Machine Memory Buffer Location Buffer Location
Original 128 | 128K $1A700 $12700
512, 512E| 512K $7A700 $72700
Plus/SE 1MB $FA700 $F2700
Plus/SE 2MB $1FA700 $1F2700
Plus/SE| 2.5MB $27A700 $272700
Plus/SE 4MB $3FA700 $3F2700

Notes: » Global variable ScrnBase points to main screen buffer,

BufPtr points to alternate screen buffer.
* Buffer is $5580 bytes long (21888 decimal).

Source: Inside Macintosh, pages II-19, 1V-247

See Also: 4.08. Macintosh 128/512/Plus/SE System RAM Layout
4.10. Macintosh 128/512/Plus/SE Sound Buffer
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4.10. Macintosh 128/512/Plus/SE Sound Buffer

Main Sound Alternate Sound
Machine Memory Buffer Location Buffer Location
Original 128 128K $1FD0OO $1A100
512, 512E| 512K $7FD00 $7A100
Plus/SE 1MB $FFDOO $FA100*
Plus/SE 2MB $1FFDO0 $1FA100*
Plus/SE | 2.5MB $27FD00 $27A100"
Plus/SE 4MB $3FFDOO $3FA100*
Notes: + Buffer is $2E4 bytes long (740 decimal).
+* Alternate sound buffer does not exist in Mac SE.
Source: Inside Macintosh, pages II-19, 1V-247
See Also: 4.08. Macintosh 128/512/Plus/SE System RAM Layout

4.09. Macintosh 128/512/Plus/SE Video Buffer

4.11. Macintosh Il System RAM Layout

High Memory

At Startup

While Application Runnin

System Error Handler Use

_ (MemTop)

Static Allocation

_ {(MemTop)/2 + 1024

System Startup Blocks

_ (MemTop)/2

System Startup Stack

_ (ApplLimit)

Application Heap

_ (ApplZone)

System Heap

_ (SysZone)

System Globals

Names in parentheses are system global names.

385

System Error Handler Use

_ Top of application space

Jump Table

Application Parameters

Application Globals

QuickDraw Globals

Stack
I

[
Application Heap

_ Bottom of application space

System Heap

System Globals

Exception Vectors

Technical Introduction to the Macintosh Family, page 143

Low Memory Exception Vectors
Notes:

Source: Inside Macintosh, page 1V-257
See Also:

4.08. Macintosh 128/512/Plus/SE System RAM Layout
4.09. Macintosh 128/512/Plus/SE Video Buffer
4.10. Macintosh 128/512/Plus/SE Sound Buffer
4.12. Macintosh 128/512/Plus/SE General Memory Organization
4.13. Macintosh Il General Memory Organization
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4.12. Macintosh 128/512/Plus/SE General Memory Organization

Address Contents
Floppy Disk Controller and
Versatile Interface Adapter
$C0 0000
Serial Communications Controller
$80 0000__
ROM (and SCSI)
$40 0000___
RAM
$00 0000
Notes: The entire space devoted to one element is not
necessarily used; some items may be repeated,
and some blocks of memory left blank.
Source: Technical Introduction to the Macintosh Family, page 204

See Also: 4.08. Macintosh 128/512/Plus/SE System RAM Layout
4.09. Macintosh 128/512/Plus/SE Video Buffer
4.10. Macintosh 128/512/Plus/SE Sound Buffer
4.13. Macintosh Il General Memory Organization
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4.13. Macintosh Il General Memory Organization

Address Contents (in 24-bit address mode)

387

Contenis (in 32-bit address mode)

$FO0 0000__
Standard NuBus Space
NuBus *
RESERVED
$90 0000_|
ROM
$80 0000 NuBus **
RAM
$6000 0000__
$00 0000 I/O devices
(IWM, VIA, SCC, etc.)
$5000 0000
ROM
$4000 0000
RAM
$0000 0000__|
Notes: ** 1 MB assigned to each slot; total of 6 MB assigned to all slots.
«** 256 MB assigned to each slot; total of 1.5 GB assigned to all slots.
Source: Technical Introduction to the Macintosh Family, pages 204, 205
See Also: 4.08. Macintosh 128/512/Plus/SE System RAM Layout

4.09. Macintosh 128/512/Plus/SE Video Buffer
4.10. Macintosh 128/512/Plus/SE Sound Buffer
4.11. Macintosh Il System RAM Layout
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4.14. Parameter RAM Layout

The Programmer’s Apple Mac Sourcebook

Size Parameter Values
Byte Validity Status $A8 if data is valid
Byte Modem Port Node ID Hint |Used by AppleTalk (default = 0)
Byte Printer Port Node ID Hint [Used by AppleTalk (default = 0)
Byte Port Use Types Used by AppleTalk (default = 0)
Int Modem Port Configuration|See 3.247.
Int Printer Port Configuration |See 3.247.
Longint Alarm Setting Number of seconds since midnight 1 Jan 1904
Int Application Font Font ID number minus 1 (default = 2; Geneva)
Int Autokey Settings *
Int Other Settings 1 >
Int Other Settings 2 e
Notes: «* Consists of Bit #s |Contents Comments
four fields formatted as follows: 0 Printer Connect 0 = printer port, 1 = modem port
1-7 |RESERVED
8-11 |Autokey rate In two-tick units
12—15 |Autokey threshold |In four-tick units
«** Consists of 0—-3 |Caret blink time In four-tick units
four fields formatted as follows: 4-7 |Doubleclick time In four-tick units
8—10 |Speaker volume In units, 0 to 7
11-15 |RESERVED
*** Consists of 0-1 |RESERVED
six fields formatted as follows: 2-3 _|Menu blink setting |Number of blinks, 0 to 3
4 System startup disk |0 = internal, 1 = external
5 RESERVED
6__ |Mouse scaling 1=on, 0 = off
7-15 |RESERVED
Source: Inside Macintosh, pages II-369 to 11-373
Technical Introduction to the Macintosh Family, pages 131 to 132
See Also: 3.247. Driver Reset Word

4.15. Real Time Clock Register Commands

Bit Number
/7 6 5 4 3 2 1 0 Register Direction Comments
1 0J]O010]JO]JO]O]| 1 |Seconds O Read |LO byte of seconds
olo]JOoO]JoJoJo]|]O{ 1 [SecondsO Write  [LO byte of seconds
1 0OjJoOoJoOojJoOo]1 0 | 1 |Seconds 1 Read
OjJofjoOojJojloOo] 1 0 | 1 |Seconds 1 Write
1 0JO]O |1 0] 0| 1 |Seconds 2 Read
0jJojojo]1 0] 0| 1 |Seconds 2 Write
1 0]0]O0]1 1 0 ] 1 |Seconds 3 Read |HO byte of seconds
0olo]Jo}lo]1 1 0 | 1 |Seconds 3 Write  |HO byte of seconds
0Joft1t]1]0f[0o]o0] 1 |Test Write |HO 2 bits of register should be set to 0
0jl0Jt1]1]o]1]0] 1 |WrteProtect Write |HO bit of register write protects RTC chip
1 011 0} x| x] 0] 1 |RAM address 100xx| Read |RAM addresses $10-$13
0jo |1 0 | x| x] 0| 1 |RAM address 100xx | Write |RAM addresses $10-$13
1 1 x| x| x| x| 0] 1 |RAM address 0xxxx Read |RAM addresses $00-$0F
011 X | x| x| x| 0] 1 |RAM address Oxxxx Write |RAM addresses $00-$0F

Notes: LO two bits of the command byte must always be 01 binary.

Source: Inside Macintosh, pages [1I-37 to IIl-38

See Also: 4.14. Parameter RAM Layout
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4.16. VIA Registers

VIA Register A

389

Bit Number
7 _6 5 4 3 2 1 Register Name Comments
X vSCCWReq |SCC wait/request register (1 = char waiting)|
X vPage?2 1 = alternate screen buffer, 0 = main buffer
X vHeadSel Disk select (SEL) line
X vQverlay 1 = ROM overlays RAM in low memory
X vSndPg2 1 = alternate sound buffer, 0 = main buffer
X | X | X |vSound (mask) |Sound Volume (0-7)
VIA Register B
X vSndEnb 1 = sound enabled, 0 = disabled
X vH4 1 = video in horiz. blanking period
X vY2 Mouse vertical quadrature signal
X vX2 Mouse horizontal quadrature signal
X vSW 1 = mouse switch pressed, 0 = not pressed
X rTCEnb Real Time Clock Enable
X TCClk Real Time Clock Clock
X |rTCData Real Time Clock Data
VIA Peripheral Control Register
X X| X Keyboard Data Interrupt
X Keyboard Clock Interrupt
X X X One-Second Interrupt
X Vertical Blanking Interrupt
Source: Inside Macintosh, pages I11-39 to 1ll-40
See Also: 4.15. Real Time Clock Register Commands

4.17. VIA Timers

Location Timer Comments
vBase+vT1C |Counter 1 LO byte
vBase+vT1CH |Counter 1 HO byte
vBase+T1L Latch 1 LO byte
vBase+vT1LH |Latch 1 HO byte
vBase+T2C Counter 2 LO byte
vBase+vT2CH |Counter 2 HO byte
Notes: You must store the HO and LO bytes separately,
because they are not located adjacent in memory.
Source: Inside Macintosh, pages 11i-40 to 1ll-41
See Also: 4.16. VIA Registers

4.18. VIA Interrupts
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4.18. VIA Interrupts

Bit Number
/7 6 5§ 4 3 2 1 0 Interrupt Name Comments
X IRQ 1 = enable INTs, 0 = disable INTs
X Timer 1
X Timer 2
X Keyboard Clock
X Keyboard Data Bit
X Keyboard Data Ready
X Vertical Blanking Interrupt
X |One-Second Interrupt
Notes: Bit 7 is always 1 when read.
Source: Inside Macintosh, page lll-41

See Also: 4.16. VIA Registers
4.17. VIA Timers

4.19. Exception Vectors

Location Vector Ccomments
$00 Reset Not a vector: contains initial stack pointer
$04 Reset Initial vector

$08 Bus Error

$0C Address Error

$10 lllegal Instruction
$14 Divide by Zero

$18 CHK Instruction
$1C TRAPV Instruction
$20 Privilege Violation
$24 Trace Interrupt

$28 Line 1010 Emulator
$2C Line 1111 Emulator

$30-$3B_|Unassigned RESERVED
$3C Uninitialized Interrupt
$40-$5F [Unassigned RESERVED

$60 Spurious Interrupt
$64 VIA Interrupt
$68 SCC Interrupt

$6C VIA+SCC Vector Temporary
$70 Interrupt Switch
$74 Interrupt Switch + VIA

$78 Interrupt Switch + SCC
$7C Interrupt Switch + VIA + SCC
$80-$BF |TRAP Instructions

$CO0-$FF_|Unassigned RESERVED
Source: Inside Macintosh, pages I11-45 to 11l-46

See Also: 4.26. 680x0 Exception Vectors
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4.20. SCC Data and Control Registers

391

Location Register Comments

sccWBase+aData |Data A Write

sccRBase+aData |Data A Read

sccWBase+bData |Data B Write

sccRBase+bData |Data B Read

sccWBase+aCtl Control A Write

sccRBase+aCtl Control A Read

sccWBase+bCtl Control B Write

sccRBase+bCtl Control B Read

Notes: « Use only even-address reads, odd-address writes.

« SCC chip should not be accessed more often than every 2.2 microseconds.

Source: Inside Macintosh, page |lI-25

4.21. SCSI Address Assignments

Address Device Comments
0 Lowest priority boot device
1
2 CMS drives
3
4
5 MacBottom drives
6 Highest priority boot device
7 Macintosh
Notes: No two SCSI devices should occupy the same address.
Source: CMS Disk Manual, page 26

4.22, Disk State Control Lines and Registers

State Control Lines

CA2 CA1 CA0 SEL | Register Direction Comments
0 0 0 0 |DIRTN_ Read/write | Direction of head step (0 = in, 1 = out)
0 0 0 1 |CSTIN Read only |Disk in place (0 = disk in drive)
0 0 1 0 |STEP Read/write {Disk head step (0 = step one track)
0 0 1 1 |WRTPRT Read only |Disk locked (0 = disk is locked)
0 1 0 0 |MOTORON Read/write | Disk motor running (0 = motor on, 1 = motor off)
0 1 1 0 |EJECT Write only | Disk eject (1 = eject)
0 1 0 1 _|TKO Read only |Head is at track zero (0 = head is attrack 0)
0 1 i 1 |TACH Read only |Tachometer (pulse train indicates disk speed)
1 0 0 0 |RDDATAO Read only |Read data from lower head
1 0 0 1 |RDDATA1 Read only |Read data from upper head
1 1 0 0 |SIDES Read only |Single- or double-sided drive (0 = single-sided, 1 = double-sided)
1 1 1 1 |DRVIN Read only [Drive installed (0 = drive connected, 1 = no drive installed)

Notes:

Source:

Inside Macintosh, pages lil-34 to 11l-36

See source for directions on how to trigger read/write states.
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4.23. 680x0 Register Set

31 16 15 7 0

Do
D1
D2
D3
D4
D5
Dé
D7

A0
Al
A2
A3
A4
A5
A6

__|A7 (User stack pointer)

I
L [ 1PC (Program counter)
[ 0 ] __|CCR (Condition code register *)
L [ _|A7' (Interrupt stack pointer)
L | |A7" (Master stack pointer)
[ | (CCR) ISR (Status register)
| VBR (Vector base register *)
SFC (Alternate function registers ** ***)
DFC ***
[ | CACR (Cache control register **)
L | CAAR (Cache address register **)
Notes: ** 68020 extends register to 16 bits; 68000 register is 8 bits.
*** 68020 only.
+*** Only LO three bits actually used.
Source: M68000 Programmer's Reference Manual, page 1-2

MC68020 32-bit Microprocessor User's Manual, page 1-3

See Also: 1.10. Common 680x0 Data Formats
4.24. 680x0 Instruction Set
4.25. 680x0 Addressing Modes
4.43. 68000 Pinouts
4.44. 68020 Pinouts
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4.24. 680x0 Instruction Set

Mnemonic Instruction Description Syntax

ABCD Add decimal with extend ABCD -(Ay), -(Ax)
ADD Add ADD Dn,<ea>
ADDA Add address ADDA <ea>,An
ADDI Add immediate ADDI #<data>,<ea>
ADDQ Add quick ADDQ #<data>,<ea>
ADDX Add with extend ADDX -(Ay),-(Ax)
|AND Logical AND AND Dn,<ea>
ANDI Logical AND immediate ANDI #<data>,<ea>

ANDI #<data>,CCR

ANDI #<data>,SR ***
ASL Arithmetic shift left ASL #<data>,Dy

ASL <ea>
ASR Arithmetic shift right ASR #<data>,Dy

ASR <ea>
Bce Branch conditionally Bcc <label>
BCHG Test bit and change BCHG Dn,<ea>

BCHG #<data>,<ea>
BCLR Test bit and clear BCLR Dn,<ea>

BCLR #<data>,<ea>
BFCHG * Test bit field and change BFCHG <ea> {offset:width}
BFCLR * Test bit field and clear BFCLR <ea> {offset:width}
BFEXTS * Bit field extract (signed) BFEXTS <ea> {offset:width},Dn
BFEXTU * Bit field extract (unsigned) BFEXTU <ea> {offset:width},Dn
BFFFO * Bit field find first one BFFFO <ea> {offset:width},Dn
BFINS * Bit field insert BFINS Dn,<ea> {offset:width}
BFSET * Test bit field and set BFSET <ea> {offset:width}
BFTST * Test bit field BFTST <ea> {offset:width}
BKPT Breakpoint BKPT #<data>
BRA Branch BRA <label>
BSET Test bit and set BSET Dn,<ea>

BSET #<data>,<ea>
BSR Branch to subroutine BSR <label>
BTST Test bit BTST Dn,<ea>

BTST #<data>,<ea>
CALLM * Call module CALLM #<data>,<ea>
CAS * Compare and swap operands CAS Dc,Du,<ea>
CAS2 * Compare and swap dual operands CAS2 Dc1:Dc2,Du1:Du2,(Rn1):(Rn2)
CHK Check register against bound CHK <ea>,Dn
CHK2 * Check register against upper and lower bounds |CHK2 <ea>,Rn
CLR Clear CLR <ea>
CMP Compare CMP <ea>,Dn
CMPA Compare address CMPA <ea>,An
CMPI Compare immediate CMPI #<data> <ea>
CMPM Compare memory to memory CMPM (Ay) +, (Ax) +
CcMP2 * Compare register against upper and lower bounds [CMP2 <ea>,Rn
DBcc Test condition decrement and branch DBcc Dn,<label>
DIVS Signed divide DIVS.W <ea>,Dn
* DIVS.L <ea>,Dq
* DIVS.L <ea>,Dr,:Dq
DIVSL * Signed divide DIVSL.L <ea>,Dr:Dq
DIVU Unsigned divide DIVS.W <ea>,Dn
* DIVU.L <ea>,Dq
* DIVU.L <ea>.Dr:Dg
DIVUL * Unsigned divide DIVUL.L <ea>,Dr:Dq
EOR Logical exclusive OR EOR Dn,<ea>
EORI Logical exclusive OR immediate EORI! #<data>,<ea>

EORI #<data>,CCR
EORI #<data>,SR ***

(continued)
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Table 4.24. Continued
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Mnemonic Instruction _Description Syntax
EXG Exchange registers EXG Dx,Dy
EXG Ax,Ay
EXG Dx,Ay
EXT Sign extend EXT.W Dn
EXT.L Dn
EXTB* Sign extend EXTB.L Dn
ILLEGAL Take illegal instruction trap ILLEGAL
JMP Jump JMP <ea>
JSR Jump to subroutine JSR <ea>
LEA Load effective address LEA <ea>,An
LINK Link and allccate LINK An,#<displacement>
LSL Logical shift left LSL Dx,Dy
LSL #<data>,Dy
LSL <ea>
LSR Logical shift right LSR Dx,Dy
LSR #<data>,Dy
LSR <ea>
MOVE Move MOVE <ea>,<ea>
MOVE <ea>,CCR
MOVE <ea>,SR ***
MOVEA Move address MOVEA <ea>,An
MOVE CCR Move condition code register MOVECCR, <ea>
MOVE SR Move status reqister MOVESR, <ea>
MOVE USP ***  |Move user stack pointer MOVE USP,An
MOVE An,USP
MOVEC Move control register MOVEC Rc,Rn
MOVEC Rn,Rc
MOVEM Move muiltiple registers MOVEM registerlist,<ea>
MOVEM <ea> registerlist
MOVEP Move peripheral MOVEP Dx,(d,Ay)
MOVEP (d,Ay)Dx
MOVEQ Move quick MOVEQ #<data>,Dn
MOVES Move alternate address space MOVES Rn,<ea>
MOVES <ea>,Rn
MULS Signed multiply MULS.W <ea>,Dn
MULS.L <ea>,DI *
MULS.L <ea>,Dh:DI *
MULU Unsigned multiply MULU.W <ea>,Dn
MULU.L <ea>,DI *
MULU.L <ea>,Dh:DI *
NBCD Negate decimal with extend NBCD <ea>
NEG Negate NEG <ea>
NEGX Negate with extend NEGX <ea>
NOP No operation NOP
NOT Logical complement NOT <ea>
OR Logical inclusive OR OR <ea>,Dn
OR Dn,<ea>
ORI Logical inclusive OR immediate ORI #<data>,<ea>
ORI #<data>,CCR
ORI #<data>,SR ***
PACK * Pack BCD PACK -(Ax),-(Ay),#<adjustment>
PACK Dx,Dy,#<adjustment>
PEA Push effective address PEA <ea>
RESET Reset external devices RESET ***
ROL Rotate left ROL Dx,Dy
ROL #<data>,Dy
ROL <ea>
RCR Rotate right ROR Dx,Dy
ROR #<data>,Dy
ROR <ea>
ROXL Rotate left with extend ROXL Dx,Dy
ROXL #<data>,Dy
ROXL <ea>

(continued)
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Table 4.24. Continued

Mnemonic Instruction_Description Syntax
ROXR Rotate right with extend ROXR Dx,Dy
ROXR #<data>,Dy
ROXR <ea>
RTD Return and deallocate RTD #<displacement>
|[RTE *** Return from exception RTE
RTM * Return from module RTM Rn
RTR Return and restore codes RTR
RTS Return from subroutine RTS
SBCD Subtract decimal with extend SBCD Dx,Dy
SBCD -(Ax),-(Ay)
Scc Set conditionally Scc <ea>
STOP Stop STOP #<data>
suB Subtract SUB <ea>,Dn
SUB Dn,<ea>
SUBA Subtract address SUBA <ea>,An
SuBI Subtract immediate SUBI #<data>,<ea>
SUBQ Subtract quick SUBQ #<data>,<ea>
SuBX Subtract with extend SUBX Dx,Dy
SUBX -(Ax), -(Ay)
[SWAP Swap register halves SWAP Dn
TAS Test operand and set TAS <ea>
TRAP Trap TRAP #<vector>
TRAPcc * Trap conditionally TRAPcc
TRAPcc. W #<data>
TRAPcc.L #<data>
TRAPV Trap on overflow TRAPV
TST Test operand TST <ea>
UNLK Unlink UNLK An
UNPK * Unpack BCD UNPACK -(Ax), -(Ay),#<adjustment>
cpBcc ** Branch conditionally cpBcc <label>
cpDBcc ** Test coprocessor condition decrement and branch] cpDBcc Dn,<label>
cpGEN ** Coprocessor general instruction cpGEN <parameters>
cpRESTORE ** |Restore internal state of coprocessor *** cpRESTORE <ea>
cpSAVE ** Save internal state of coprocessor *** CpSAVE <ea>
[cpSce ** Set conditionally cpScc <ea>
cpTRAPcc ** Trap conditionally cpTRAPcc
cpTRAPcc #<data>
Notes: +* 68020 only.
*** Coprocessor instruction.
«*** Privileged instruction.
Legend: Dn = data register direct (n = register number)
An = address register direct (n = register number)
(An) = address register indirect
(An)+ = address register indirect with postincrement
-(An) = address register indirect with predecrement
W = short
.L =long
#<data> = immediate data
<ea> = effective address
Other abbreviations in Syntax field follow Motorola conventions.
Source: M68000 Programmer's Reference Manual, pages 1-5, B1 to B116
MC68020 32-bit Microprocessor User's Manual, pages 1-6, B1 to B170
See Also: 1.10. Common 680x0 Data Formats

4.23. 680x0 Register Set
4.25. 680x0 Addressing Modes
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4.25. 680x0 Addressing Modes

The Programmer's Apple Mac Sourcebook

Mode Effective Address Other
Data Register Direct Dn
Address Register Direct An
Absolute Short (next word)
Absolute Long (next doubleword)
PC Relative with Offset (PC) + d16
PC Relative with Index and Offset (PC) + d8

PC Relative Memory Indirect Post-Indexed *

(bd + PC) + Xn.SIZE*SCALE + od

PC Relative Memory Indirect Pre-Indexed *

(bd + PC + Xn.SIZE*SCALE) + od

Register Indirect (An)

Postincrement Register Indirect (An) An <- An + N (after calculation)
Predecrement Register Indirect (An) An <- An - N (before calculation)
| Register Indirect with Offset (An) + d16

Indexed Register Indirect with Offset (An) + (Xn) + d8

Indexed Register with Base Offset * (An) + (Xn) + bd

Memory Indirect Post-Indexed *

(bd + An) + Xn.SIZE*SCALE + od

Memory Indirect Pre-Indexed *

(bd + An + Xn.SIZE*SCALE) + od

Immediate

Data = next word(s)

Quick Immediate

Inherent data

Implied Register

SR, USP, SSP, PC,
VBR, SFC, or DFC

Notes:

Legend:

Source:

See Also:

* 68020 only.

Dn = data register direct (n = register number)

An = address register direct (n = register number)

(An) = address register indirect

(An)+ = address register indirect with postincrement

-(An) = address register indirect with predecrement

Other abbreviations in Syntax field follow Motorola conventions.

M68000 Programmer's Reference Manual, page1-4
MC68020 32-bit Microprocessor User's Manual, pages 2-6 to 2-19

1.10. Common 680x0 Data Formats
4.23. 680x0 Register Set
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4.26. 680x0 Exception Vectors

Vector # Address Vector Assignment
0 $00 Reset: initial SSP
1 $04 Reset: initial PC
2 $08 Bus error
3 $0C Address error
4 $10 lllegal instruction
5 $14 Zero divide
6 $18 CHK instruction (CHK2 also on 68020)
7 $1C TRAPV, cpTRAPcc, TRAPcc instructions
8 $20 Privilege violation
9 $24 Trace
10 $28 Line 1010 emulator
11 $2C Line 1111 emulator
12 $30 RESERVED
13 * $34 Coprocessor protocol violation
14 $38 Format error
15 $3C Uninitialized interrupt vector
16—-23 $40-$5C |RESERVED
24 $60 Spurious interrupt
25 $64 Level 1 interrupt autovector
26 $68 Level 2 interrupt autovector
27 $6C Level 3 interrupt autovector
28 $70 Level 4 interrupt autovector
29 $74 Level 5 interrupt autovector
30 $78 Level 6 interrupt autovector
31 $7C Level 7 interrupt autovector
32-47 $80-$BC |TRAP instruction vectors
48 * $CO FPCP branch or set on unordered condition
49 * $C4 FPCP inexact result
50 * $C8 FPCP divide by zero
51> $CC FPCP underflow
52* $D0 FPCP operand error
53 * $D4 FPCP overflow
54 * $D8 FPCP signaling NAN
55 * $DC RESERVED
56 " $EO PMMU configuration
57 * $E4 PMMU illegal operation
58 * $ES8 PMMU access level violation
59-63 $EC-$FF |RESERVED
64-255 | $100-$3FC |User-defined
Notes: * Defined in the 68020 reference only.
Source: M68000 Programmer's Reference Manual, page 4-5
MC68020 32-bit Microprocessor User's Manual, pages 6-5 to 6-6
See Also: 4.19. Exception Vectors
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4.27. 680x0 Address Space Types

Function Code Output

FC2 FC1 FCO Address Space

0 0 0 RESERVED

0 0 1 User data space

0 1 0 User program space

0 1 1 User-defined

1 0 0 RESERVED

1 0 1 Supervisor data space

1 1 0 Supervisor program space

1 1 1 CPU space (interrupt acknowledge)
Source: M68000 Programmer's Reference Manual, page 4-3

MC68020 32-bit Microprocessor User's Manual, page 6-4

4.28. 680x0 Normal Stack Frames

15 0
Status Register <----- SP
Program Counter (High) +$02
Program Counter (Low) +$04
0000 | Vector Offset +$06*
Status Register <----- SP*
Program Register (High) +$02*
Program Register (Low) +$04*
0001 | Vector Offset +$06*
Status Register <me--- SP
Program Counter (High) +$02"
Program Counter (Low) +$04*
0010 | Vector Offset +$06*
Instruction Address (High) +$08"
Instruction Address (Low) +$0A*
Notes: * Not used on 68000.
Source: M68000 Programmer's Reference Manual, page 4-7

MC68020 32-bit Microprocessor User's Manual, pages 6-20 to 6-21

See Also:  4.29. 680x0 Exception Stack Frames
4.30. 68020 Long/Short Bus Cycle Fault Stack Frames
4.31. 68020 Module Call Stack Frame
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4.29. 680x0 Exception Stack Frames

68000 Exception Stack (Bus and Address Error)

15

0

Status Register

Program Counter (High)

Program Counter (Low)

1000

|

Vector Offset

Special Status Word

Fault Address (High)

Fault Address (Low)

RESERVED

Data QOutput Buffer

RESERVED

Data Input Buffer

RESERVED

Instruction Input Buffer

16 Words of Internal Info

68020 Exception Stack (Coprocessor Mid-Instruction)

15

0

Status Register

Program Counter (High)

Program Counter (Low)

1001

Vector Offset

Instruction Address (High)

Instruction Address (Low)

4 Words of Internal Registers

Source:

See Also:

+$02
+$04
+$06
+$08
+$0A
+$0C

M68000 Programmer's Reference Manual, page 4-14

MC68020 32-bit Microprocessor User's Manual, page 6-21

4.28. 680x0 Normal Stack Frames

4.30. 68020 Long/Short Bus Cycle Fault Stack Frames

4.31. 68020 Module Call Stack Frame
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4.30. 68020 Long/Short Bus Cycle Fault Stack Frames

68020 Short Bus Cycle Fault Stack Frame

15
Status Register
Program Counter (High)
Program Counter (Low)
1010 | Vector Offset

Internal Register

Special Status Word

Instruction Pipe Stage C

Instruction Pipe Stage B

Data Cycle Fault Address (High)

Data Cycle Fault Address (Low)

Internal Register

Internal Register

Data Output Buffer (High)

Data Output Buffer (Low)

Internal Register

Internal Register

68020 Long Bus Cycle Fault Stack Frame

15

Status Register

Program Counter (High)

1011 |

Program Counter (Low)
Vector Offset

Internal Register

Special Status Word

Instruction Pipe Stage C
Instruction Pipe Stage B

Data Cycle Fault Address (High)

Data Cycle Fault Address (Low)

Internal Register
Internal Register

Data Output Buffer (High)

Data Output Buffer (Low)

Internal Register

Internal Register

Internal Register

Internal Register

Stage B Address (High)

Stage B Address (Low)

Internal Register

Internal Register

Data Input Buffer (High)

Data Input Buffer (Low)

22 Words Internal Registers

Source:

See Also:

The Programmer’s Apple Mac Sourcebook

+$02
+$04
+$06
+$08
+$0A
+$0C
+$0E
+$10
+$12
+$14
+$16
+$18
+31A
+$1C
+$1E
+$20
+$22
+$24
+$26
+$28
+$2A
+$2C
+$2E
+$30

MC68020 32-bit Microprocessor User's Manual, pages 6-22 to 6-23

4.28. 680x0 Normal Stack Frames
4.29. 680x0 Exception Stack Frames
4.31. 68020 Module Call Stack Frame
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4.31. 68020 Module Call Stack Frame

15

12

8

Opt

Type

Saved Access Level

0oo0oo

Condition Codes

000
000

00000

Argument Codes

RESERVED

Module Description Pointer (High)

Module Description Pointer (Low)

Saved Program Counter (High)

Saved Program Counter (Low)

Saved Module Data Area Pointer (High)

Saved Module Data Area Pointer (Low)

Saved Stack Pointer (High)

Saved Stack Pointer (Low)

Optional Arguments

Source:

See Also:

+$02
+$04
+$06
+$08
+$0A
+$0C
+$0E
+$10
+$12
+$14
+$16
+$18

MC68020 32-bit Microprocessor User's Manual, page D-3

4.28. 680x0 Normal Stack Frames
4.29. 680x0 Exception Stack Frames
4.30. 68020 Long/Short Bus Cycle Fault Stack Frames

4.32. 680x0 Special Status Word

68000

Bit #

Function

Description

FCO |Function code 0

FC1 Function code 1

FC2 |Function code 2

RESERVED

- RESERVED

- RESERVED

- RESERVED

- RESERVED

RW__|Read/write flag (0 = write,1 = read)

BY Byte transfer flag

HB |High byte transfer

BRM Read-modify-write cycle

DF Data fetch to input buffer

IF Instruction fetch to input buffer

- RESERVED

alalalslzlalele| N o) s |w | = ]o

RR Rerun flag (0 = proc rerun, 1 = software rerun)

(continued)

401



402 The Programmer’s Apple Mac Sourcebook

Table 4.32. Continued

68020

Bit # Function Description

FCO |Function code 0

FC1 |Function code 1

FC2 |Function code 2
0
SIZ |HO size code for data cycle

SIZ |LO size code for data cycle

RW__ [Read/write flag (0 = write, 1 = read)

RM__ |Read-modify-write cycle

DF Fault rerun flag for data cycle (0 = do not rerun)
0
0
0
RB Rerun flag for stage B of instruction pipe (0 = do not rerun)
RC _ |Rerun flag for stage C of instruction pipe (0 = do not rerun)
FB___ |Fault on stage B of instruction pipe

FC _[Fault on stage C of instruction pipe

alalallZBle|x|~]o|o|s|w|v]= o

Source: M68000 Programmer's Reference Manual, page 4-15
MC68020 32-bit Microprocessor User's Manual, page 6-17

4.33. 680x0 Coprocessor Interface Register Set Map

31 16 15 0

Response Control $00
Save Restore $04
Operation Word Command $08
RESERVED Condition $ocC
Operand $10
Register Select | RESERVED $14
Instruction Address $18
Operand Address $1C

Source: MC68020 32-bit Microprocessor User's Manual, pages 8-5 to 8-6

See Also: 4.23. 680x0 Register Set
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4.34. NuBus Memory Usage

Address Mac Il 32-Bit Bus Contents NuBus Address Space Contents
Slots Slots
_$F100 0000_|
RESERVED * Slot 0 **
_$F000 0000_
NuBus *** Expansion Address
_$6000 0000_
/o *** UNUSED
$5000 0000_|
ROM *** UNUSED
$4000 0000_
RAM Access to RAM
_$0000 0000_|
Notes: «* Used by Macintosh system; will generate bus error exception if referenced.

+** NuBus $F080 0000 to $FOFF FFFF is remapped to Apple Bus $4080 0000 to
40FF FFFF. NuBus $F000 0000 to $F070 FFFF is remapped to Apple Bus $5000 0000.
«*** $6000 0000 to $8FFF FFFF presently unused; $3000 0000 up for super slots $9 to $E.

Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, pages 1-10, 4-5
See Also: 4.13. Macintosh |l General Memory Organization

4.35. NuBus Slot Memory Assignments
4.37. NuBus to 68020 Byte Swapping
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4.35. NuBus Slot Memory Assignments

NuBus Slot _|Macintosh 24-Bit Adar. NuBus Super Slot Addr. NuBus Slot Space

$9 $30 0000 to $9F FFFF | $9000 0000 to $9FFF FFFF | $F900 0000 to $FOFF FFFF
$A $A0 0000 to $AF FFFF | $A000 0000 to $AFFF FFFF | $FA00 0000 to $FAFF FFFF
$B $B0 0000 to $BF FFFF | $B000 0000 to $BFFF FFFF | $FB00 0000 to $FBFF FFFF
$C $C0 0000 to $CF FFFF | $C000 0000 to $CFFF FFFF | $FC00 0000 to $FCFF FFFF
$D $D0 0000 to $DF FFFF | $D000 0000 to $DFFF FFFF | $FD0O 0000 to $FDFF FFFF
$E $E0 0000 to $EF FFFF | $E000 0000 to $EFFF FFFF | $FE00 0000 to $FEFF FFFF

Notes: Only one megabyte of NuBus card space is mapped into the 24-bit Macintosh

addressing mode—the remainder must be addressed in 32-bit mode.
Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, page 4-6

See Also: 4.34. NuBus Memory Usage
4.36. NuBus 24-Bit to 32-Bit Memory Translations

4.36. NuBus 24-Bit to 32-Bit Memory Translations

Macintosh 24-Bit Address NuBus 32-Bit Address

$00 0000 to $7F FFFF $0000 0000 to $007F FFFF
$80 0000 to $8F FFFF $4000 0000 to $400F FFFF
$#0 0000 to $#F FFFF * $F#00 0000 to $F#OF FFFF *
$F0 0000 to $FF FFFF $5000 0000 to $500F FFFF

Notes: * # Refers to NuBus Super Slot number ($9 to $E).
Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, page 4-4
See Also: 4.34. NuBus Memory Usage

4.35. NuBus Slot Memory Assighments

4.37. NuBus to 68020 Byte Swapping

NuBus Bits 68020 Bits
0to 7 (LSB) 24 to 31 (MSB)
810 15 16 to 23
16 to 23 81to 15
24 to 31 (MSB) 0to 7 (LSB)
Notes: Bits are mapped a byte at a time. Thus bit 2 on the NuBus

corresponds to bit 26 on the 68020.
Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, pages 4-7 to 4-8

See Also: 4.38. NuBus ByteLanes Mapping
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4.38. NuBus ByteLanes Mapping

BytelLanes Value (in Bits) *

7 6 5 4 3 2 1 0 | BytelLanes Value BytelLanes Address **
1]1}1]l0]J]0]O0]O]1 $E1 $F#FF FFFC
1i{1]10}J11010}1]0 $D2 $F#FF FFFD
ij1]l]o0fjojojoq]1 |1 $C3 $F#FF FFFD
1fo]1f1]ofJ1]0]O $B4 $F#FF FFFE
1]J]o0jJ1]JojJo]t1]O}]H1 $AS5 $F#FF FFFE
ijJojJof1]ojJ1]1}]oO $96 $F#FF FFFE
ijojojojoj1]11]1 $87 $F#FF FFFE
0O(1]11]1]1]0]0]0 $78 $F#FF FFFF
o|lt1|1]Jol1]O0O|O]1 $69 $F#FF FFFF
o|l1]o]J1]1]O0fJ1]O $5A $F#FF FFFF
ol1]ofol1]10f1]1 $4B $F#FF FFFF
0jJoJ1]1]1]1]0]0 $3C $F#FF FFFF
ojJofl1]Jo|1]1]O] $1E $F#FF FFFF
ojojojJo |11 }1]1 $OF $F#FF FFFF

Notes: ** LO nibble is set for each byte lane (bits 0-3); HO nibble is complement.

*** # represents NuBus slot number.
Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, pages 8-5 to 8-6

See Also: 4.37. NuBus to 68020 Byte Swapping

4.39. NuBus Block Transfer Size and Address

CPU Signals
/AD5 /AD4 /AD3 /AD2 Block Size Starting Address of Block
- - - 1 2 words (AD31-AD3)000
- - 1 0 4 words (AD31-AD4)0000
- 1 0 0 8 words (AD31-AD5)00000
1 0 0 0 16 words (AD31-AD6)000000
0 0 0 0 Error NA

Source: Designing Cards and Drivers for the Macintosh |l and Macintosh SE, page 3-12
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4.40. TMx Transfer Mode Codes

CPU Signals
/TM1  /TMO /ADi1 /ADO | Direction Size *
0 0 0 0 Write Byte 3
0 0 0 1 Write Byte 2
0 0 1 0 Wirite Byte 1
0 0 1 1 Write Byte 0
0 1 0 0 Write Halfword 1
0 1 0 1 Write Block
0 1 1 0 Write Halfword 0
0 1 1 1 Write Word
1 0 0 0 Read Byte 3
1 0 0 1 Read Byte 2
1 0 1 ‘0 Read Byte 1
1 0 1 1 Read Byte 0
1 1 0 0 Read Halfword 1
1 1 0 1 Read Block
1 1 1 0 Read Halfword 0
1 1 1 1 Read Word
Notes: * Byte 0 is bits 0-7, byte 1 is bits 8—15, byte 2 is bits 16-23, byte 3 is bits 24-31,
halfword 0 is bits 0—15, halfword 1 is bits 16-31.
Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, pages 3-5, 3-6

See Also: 4.41. TMx Acknowledgment Codes
4.42. TMx Attention Cycle Codes

4.41. TMx Acknowledgment Codes

CPU Signals
/TM1__/TMO | _ Acknowledgment Type
0 0 Bus Transfer Complete
0 1 Error
1 0 Bus Timeout Error
1 1 Try Again Later
Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, page 3-9

See Also: 4.40. TMx Transfer Mode Codes
4.42. TMx Attention Cycle Codes
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4.42. TMx Attention Cycle Codes

CPU Signals
/TM1  /TMO Attention Cycle Type
0 0 Attention-Null
0 1 RESERVED
1 0 Attention-Resource Lock
1 1 RESERVED
Source: Designing Cards and Drivers for the Macintosh |l and Macintosh SE, page 3-10

See Also: 4.40. TMx Transfer Mode Codes
4.41. TMx Acknowledgment Codes

4.43. 68000 Pinouts

Do D1 D2 D3 D4 D5 Dé D7 D8 D9 D10 DiI1 D12

-AS | | | | | I | | | | ! | |

-Ub: | | I | | | | | | | I | | |

-LDs | | | | I | | I ] ] | | I | |

R/-W | | | ) ] | | | | I | | I J | |

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61
-DTACK] 10 60 |D13
-BG| 11 59 |D14
BGACK| 12 58 (D15
-BR] 13 57 |GND
Vee| 14 56 |GND
CLK| 15 68000 In 68-Terminal Chip Carrler 55 |A23
GND| 16 54 |A22
GND| 17 53 |A21
NC| 18 52 |Vec
-HALT| 19 51 |A20
-RESET| 20 50 |A19
-VMA| 21 49 |A18
E| 22 48 |A17
-VPA| 23 47 |A16
-BERR| 24 46 |A15
-IPL2| 25 45 |A14
-IPL1| 26 44 |A13

27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

Fer ok
| FC2 FC1 FCO NC A1 A2 A3 A4 A5 A6 A7 A8 A9 Al0 A1l A12
-IPLO

68000 in 68-Terminal Grid . .

>» @ O O m | ® T o X
N

(continued)
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Table 4.43. Continued
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4.45. 68881 Pinouts
4.46. 68851 Pinouts

Pin Signal Pin Signal Pin Signal Pin Signal
A NC B -DTACK C1_|-BGACK E CLK
A2 |-AS B2 |-LDS c2 |-BG E2 |Vss
A3 _|D1 B3 |-UDS C R-W E9 |Vcc
A4 |D2 B4 |DO C D13 E10 |A20
A D4 BS |D3 C 23 F -HALT
A DS B6 _|D6 C10 |A22 |F2 |-RESET
A D7 B7 |D3 D1_|-BR F9 A
A8 _|D8 B8 |D11 D2 [Vcc F10 [A
A9 |Di0 B9 [D13 D9 |Vss G1_|-VMA
A10 |D12 B10 D15 D10 |A21 G2 _|-VPA
Pin Signal Pin Signal Pin ignal
G9 |A15 J3_|FC1 3_|FCO
G10 [A17 J4 |NC K4 |A
Ht |E J5 |A2 KS |A
[H2 |-IPL2 J6__|A5 K6 |A4
H3 |-IPL1 J7__|A8 K7 |A6
H8 ]A13 Jg8_[A10 K A7
H9 {A J9 A1l K A9
H10 [A 10 _|A14 K10 _|NC
J1 BERR K1_|[NC
J2_ |-IPLO K2 _|FC2
D4 |1- ] | 64|D5
D3 |2 63|06
D2 |3 62|D7
D14 61|08
DO |5 60|09
-AS |6 59|D10
-UDSs |7 58|D11
-LDS |8 57|D12
R/-W |9 68000 56|D13
-DTACK |10  64-Pin 55|D14
-BG |11 Dual 54|D15
BGACK |12 In-Line 53|GND
-BR|13 Package 52|A23
Vee (14 51|A22
CLK |15 50|A21
GND |16 49| Vee
-HALT (17 48|A20
-RESET |18 47|A19
-VMA |19 46|A18
E |20 45|A17
-VPA |21 44|A16
-BERR |22 43|A15
-IPL2 |23 42|A14
-IPL1 |24 41|A13
-IPLO |25 40[A712
FC2 |26 38|A11
FC1 |27 38|A710
FCo0 |28 37|A9
Al |29 36|A8
A2 |30 35|A7
A3 (31 34|A6
A4 |32 33|A5
Notes: Minus sign (-} in front of signal name indicates negative going signal.
Source: 68000 Microprocessor Handbook, pages 131 to 134
See Also: 4.44. 68020 Pincuts
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4.44. 68020 Pinouts

N[ =+ + +« =+« v « + <« < - . =
M| - . . . . . . . . . B . B
Ll e o o o o & e & e e e s
Kl - . . . .
J| e . . . .
H| - . o . .
G| - + + 68020 in 114-Terminal Grid LA
Fl+ o+ . e
El - . . . .
ple « . .
cl - . . . . .« . . . . . . .
8l - o . . . .« . . . . . .
Al - . . . . . . . . . . . .
1 2 3 4 5§ 6 7 8 9 10 11 12 13
Pin Signal Pin ignal Pin ignal Pin Signal
A1 |-BGACK B1 [NC C1 |-RESET D1_|Vce
A2 JA1 B2 |-BG 2_|CLOCK D2 |Vce
A3 [A31 B3 |-BR 3 _[NC D3 _|NC
A4 A28 B4 [A30 C4 A0 D12|A4
A5 1A26 B5 |A27 C5 |A29 D13|A3
A6 [A23 B6 |A24 C6 |A25 E1 |FCO
A7 A2 B7 |A20 C7 |A21 E2 |-RMC
A8 |A19 B8 |A1 C8 |A17 E3 |Vece
A9 |Vcc B9 |GND C9 |A16 E12{A2
A10|GND B10JA15 C10[A12 [E13]-0CS
[A11]A14 11]A13 C11]A9 [F1_|SIZ0
[A12{A11 12]A10 C12|A7 F2 |FC2
A13]A 13|A6 C13|AS 3 _|FC1
Pin Signal Pin Signal Pin Signal Pin Signal
F12{NC J1_|-DSACK1 L1 _[-AS M1 |-DS
F13]-IPEND J2 |-BERR L2 |RI-W 2 |D29
G1_|[-ECS J3_|GND L3 [D30 M3 |D26
G2 |SIZ1 J12[-IPLO L4 |D27 M4 | D24
G3 |-DBEN J13]-IPL1 LS |D23 M5 |D:
G11]Vee K1 _JGND L6 D1 M6 |D18
G12|GND K2 |-HALT L7 IGND M7 |D16
G13]Vee K3 INC L8 |D15 M8 [Vcc
H1 |-CDIS K12{D1 L9 D11 M9 |D13
[H2 |-AVEC K13|D0 L10|D7 M10{D10
H3 |-DSACKO L11{NC M11| D€
H12]IPL2 L12/D3 M12]D5
H13]GND L13]D2 M13]D4
Pin Signal
D3
N2 |D2¢
N3 {D25
N4 |D22
N5 D20
N6 [D17
N7 _|GND
N8 |Vce
N9 {D14
N10|D12
N11|D9
N12|D8
N13INC
Notes: Minus sign (-) in front of signal name indicates negative going signal.
Source: 68000 Microprocessor Handbook, pages 131 to 133

See Also:  4.43. 680C0 Pinouts
4.45. 68881 Pinouts
4.46, 68851 Pinouts
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4.45. 68881 Pinouts

. . 68881 in . .
68-Terminal Grid

> ®m@ O O m m O T o X

Pin Signal Pin Signal Pin Signal Pin Signal
A1 _|Vcc (Reserved) B1 |Vec C1 _IGND [E1 |Not Connected
A2 |GND B2 |GND C2 |CLK E2 |Vec
A3 |DO B3 |GND C3 |GND E9 |Vcc
A4 |D1 B4 |-SENSE Cc8 D9 E10/Gnd _
A5 |D3 B5 |D2 C9 |D13 F1_|-SIZE
A6 [D4 B6 |DS c10|D14 F2 |GND (Reserved)
A7 |D6 B7 |GND D1 _|-RESET F9 |D17
A8 |D7 B8 [Vcc D2 |GND (Reserved) F10|D16
A9 |D8 B9 (D10 D9 D12 G1 [-DS
A10|GND (Reserved) B10|D11 D10|D15 G2 |A4
Pin Signal Pin Signal Pin Signal
G9 |D20 J3 |-CS K3 |GND
G10|D18 J4 |-DSACKO K4 [-DSACK1
H1 [-AS J5 |D31 K5 |D30
H2 |A2 J6 |D28 K6 {D29
H3 |AO J7 |D25 K7 |D27
H8 [Vcc J8 |GND K8 |D26
H9 IGND (Reserved) Jg |D23 K9 |D24
H10{D19 J10 D21 K10|D22
J1_|A3 K1 |A1
J2 |Vcc (Reserved) K2 |R-W
Notes: Minus sign (-) in front of signal name indicates negative going signal.
Source: MC68881/MC6882 Floating-Point Coprocessor User's Manual, Page 13-2

See Also: 4.43. 68000 Pinouts
4.44. 68020 Pinouts
4.46. 68851 Pinouts
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4.46. 68851 Pincuts

NI - - -+ + -« =+ - =+ - - . =
Ml e ¢ o o ¢ ¢ o & 4 e s e e
Ly « e . o . . . . e e e e
Kl o ¢ « e s e e
Jl+ o o . o e e e
H . . . . . .
G . . ) 68851 In . . .
132-Terminal Grid
Fl+ « =« « e
Els « « e« e e
Dl e« « « <« e o o s+ e
cls ¢ o o o o e e 4 e e .
Bl e ¢ o o o o o o o & e s e
A o s s e e e s e s . .
1t 2 3 4 5§ 6 7 8 9 10 11 12 13
Pin Signal Pin Signal Pin Signal Pin ignal
[AT_|PA2 B1_|PA C1 |PA18 D1_IPA15
A2 |PASS B2 |PA 2 |PA22 D2 |PA20
A3 |PA30 B3 |PA 3 _|CLK D3 |PA21
A4 |-LAS B4 [PA28 C4 |PA27 D4 _[PA24
5 |-LBRO B5 |-PAS C5 |PA31 D5 _[Vcc
A6 _|-LBGI 86 |-LBGACK C6_|-LBGO DS |GND_
A7 |-LBRI B7 [Vcc C7_|GND D10]-ASYNC
A8 _|-CLI B8 |-HALT C8 |-BERR [D11]D
A9 |-PBG B9 |-PBR C9 |-DSACK1 [D12] Dz
A10]-PBGACK B810]S1Z0 C10[R-W D13[D7
A11]-DSACKO B11]-DS C11|DBDIS E1_|PA14
A12|SIZ1 [B12]-RMC [C12]D0 E2 [PAT6
A13|-RESET B13|D3 [C13]D4 3 [PA17
Pin Signal Pin ignal Pin Signal Pin Signal
E4 |GND G3 _|GND J4 |Vec K12[D22
[E10]Vce [G11]GND J10|GND K13]D17
[E11|D5 [G12]Vee J D
[E12]D G13]D12 J12|D
E13]D! H1 |PA9 3|D
F1_|P/ [H2 [PAB K1 |A
F2 |PA1Z H3 |A7 2 [A
F3_|PA13 H11|D15 3_[FC3
F11]D8 H12|D14 K4 |FC!
F12]D10 H13]D13 K5 [GND
F13|D11 J1_|A€ K9 [Vec
IG1_|PA10 J2_|A K10]D26
G2 {Vcc J 3 K11]D23
Pin ignal Pin nal Pin Signal
L1 |A2 [M1 A1 IN1_|FC1
L2 |FC2 M2 [LA30 +3Z_+LA2
L3 [LAS31 M3 [LA29 N3 ILA2
L4 |LA28 M4 [LA27 4 JLAZ
L5 |LA24 (M5 |LA23 LAZ
L6 JLA20 M6 |[LA19 LA1E
L7 |GND M7 |Vee N7 [LA17
L8 [LA14 M8 |[LA1S N8 JLA1€
L9 {LA10 M9 {LA11 ING JLA1S
L10[D30 M10iD N10[LA1Z
L11]D27 [M11]D29 INT1]LA
L12]D24 (M12{D28 N12|LA
L13]D20 [M13{D21 [N13] D25
Notes: Minus sign (-) in front of signal name indicates negative going signal.

Source: MC68851 Paged Memory Management Unit User's Manual, page 13-1

See Also:  4.43. 68000 Pinouts
4.44. 68020 Pinouts
4.45. 68881 Pinouts
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4.47. Single Inline Memory Module (SIMM Connector)

Macintosh Plus/SE Macintosh Il
Pin # | Signal Name Signal Description Pin # | Signal Name Signal Description
1 +5V Power 1 +5V Power
2 CAS1/__ |Column address strobe for SIMM1 2 JCASLL |Column address strobe for DO~D7
CAS2/ | Column address strobe for SIMM2 /CASLM _ |Column address strebe for D8-D15
CAS3/ __ [Column address strobe for SIMM3 /CASUM _|Column address strobe for D16-D23
CAS4/ __ |Column address strobe for SIMM4 /CASUU _|Column address strobe for D24-D31
3 RDQO RAM data bus bit 0 (SIMM18&3) 3 DO RAM data bus bit 0
RDQ8 RAM data bus bit 8 (SIMM 2&4) D8 RAM data bus bit 8
4 RAO RAM address bus bit 0 D16 RAM data bus bit 16
5 RA1 RAM address bus bit 1 D24 RAM data bus bit 24
6 RDQ1 RAM data bus bit 1 (SIMM 1&3 4 RAAFO |RAM address bus, bank A bit 0
RDQ9 RAM data bus bit 9 (SIMM 2&4 RABF0  |RAM address bus, bank B bit 0
7 RA2 RAM address bus bit 2 5 RAAF1 RAM address bus, bank A bit 1
8 RA3 RAM address bus bit 3 RABF1 _|RAM address bus, bank B bit 1
9 GND Ground 6 D1 RAM data bus bit 1
10 RDQ2 RAM data bus bit 2 (SIMM 1&3) D9 RAM data bus bit 9
RDQ10__ |RAM data bus bit 10 (SIMM 2&4) D17 RAM data bus bit 17
11 RA4 RAM address bus bit 4 D25 RAM data bus bit 25
12 RA5 RAM address bus bit 5 7 RAAF2  |RAM address bus, bank A bit 2
13 RDQ3 RAM data bus bit 3 (SIMM 1&3) RABF2 _ [RAM address bus, bank B bit 2
RBQ11 RAM data bus bit 11 (SIMM 2&4) 8 RAAF3  [|RAM address bus, bank A bit 3
14 RA6 RAM address bus bit 6 RABF3  |RAM address bus, bank B bit 3
15 RA7 RAM address bus bit 7 9 GND Ground
16 RDQ4 RAM data bus bit 4 {SIMM 1&3) 10 D2 RAM data bus bit 2
RDQ12 |RAM data bus bit 12 (SIMM 284 D10 RAM data bus bit 10
17 RAS RAM address bus bit 8 D18 RAM data bus bit 18
18 RA9 RAM address bus bit 9 D26 RAM data bus bit 26
19 NOT USED 11 RAAF4 __ |RAM address bus, bank A bit 4
20 RDQ5 RAM data bus bit 5 {SIMM 18&3) RABF4_ |RAM address bus, bank B bit 4
RDQ13 _|RAM data bus bit 13 (SIMM 2&4) 12 RAAF5  |RAM address bus, bank A bit 5
21 READ RAM read RABF5 _IRAM address bus, bank B bit 5
22 GND Ground 13 D3 RAM data bus bit 3
23 RDQ6 RAM data bus bit 6 (SIMM 1&3) D11 RAM data bus bit 11
RADQ14 _ |RAM data bus bit 14 (SIMM 284) D19 RAM data bus bit 19
24 NOT USED D27 RAM data bus bit 27
25 RDQ7 RAM data bus bit 7 (SIMM 1&3) 14 RAAF6  |RAM address bus, bank A bit 6
RDQ15 |RAM data bus bit 15 (SIMM 2&4) RABF6  |RAM address bus, bank B bit 6
26 NOT USED 15 RAAF7  |RAM address bus, bank A bit 7
27 RAS/ Row Address Strobe RABF7  |RAM address bus, bank B bit 7
28 NOT USED 16 D4 RAM data bus bit 4
29 NOT USED D12 RAM data bus bit 12
30 +5V Power D20 RAM data bus bit 20
D28 RAM data bus bit 28
17 RAAF8 RAM address bus, bank A bit
RABF8  |RAM address bus, bank B bit
18 RAAFS  |RAM address bus, bank A bit 9
RABF9  |RAM address bus, bank B bit 9
19 RAAF10 |RAM address bus, bank A bit 10
RABF10 |RAM address bus, bank B bit 10
20 D5 RAM data bus bit 5
D13 RAM data bus bit 13
D21 RAM data bus bit 21
D29 RAM data bus bit 29
21 RAMRWA |RAM read/write bank A
RAMRWB |RAM read/write bank B
22 GND Ground
23 D6 RAM data bus bit 6
D14 RAM data bus bit 14
D22 RAM data bus bit 22
D30 RAM data bus bit 30
24 RAAF11 |RAM address bus, bank A bit 11
RABF11_ [RAM address bus, bank B bit 11
25 D7 RAM data bus bit 7
D15 RAM data bus bit 15
D23 RAM data bus bit 23
D31 RAM data bus bit 31
26 NOT USED
27 /RASA Row Address Strobe bank A
/RASB Row Address Strobe bank B
28 PU Pull up
20 NOT USED
30 +5V Power

Source: Apple Macintosh Family Hardware Reference, pages 3-7, 10-6 10 10-7, and 18-7 t0 18-8
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4.48. Apple DeskTop Bus Pinouts

Pin # |Signal Name Signal Description
1 ADB Bidirectional bit-at-a-time data bus
2 NOT USED
3 +5V Power
4 GND Logic ground
Notes: Connector is a 4-pin circular connector with key.
Source: Apple Macintosh Family Hardware Reference, pages 11-4 to 11-5

4.49. NuBus Card Layout

Thickness |0.062 inches, plus or minus 0.0075 inches
Height 4.0 inches
Length |Between 7.0 and 12.875 inches

Component height |No higher than 0.60 inches, measured from the card surface
Connector |Euro-DIN 603-2-IEC-C096-M, 96-contacts, 2.54mm spacing |

Source: Designing Cards and Drivers for the Macintosh Il and
Macintosh SE, pages 7-2 to 7-3

See Also: 4.50. NuBus Bus Signals (Connector)
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4.50. NuBus Bus Signals (Connector)

Pin # |Signal Name | Signal Description Pin # |Signal Name |Signal Description Pin # |Signal Name | Signal Description |

A1 -12v Power B1 -12V Power C1 /RESET |Reset

A2 GND Ground B2 GND Ground C2 GND Ground

A3 /SPV System parity valid B3 GND Ground 3 +5V Power

A4 /SP System parity B4 +5V Power C4 +5V Power

A5 TM1 Transfer mode 1 BS +5V Power cs /TMO Transfer mode 0
A6 /AD1 Address/data B6 +5V Power C6 /ADQ Address/data

A7 /AD3 Address/data B7 +5V Power Cc7 /AD2 Address/data

A8 /ADS __ |Address/data B8 NC No connection * [of:] /AD4 _ |Address/data

A9 /AD7 __ |Address/data B89 NC No connection * c9 /AD6 __|Address/data
A10 /AD9 Address/data B10 NC No connection * C10 /AD8 Address/data
A1t /AD11 Address/data B11 NC No connection * C11 /AD10__|Address/data
A12 /AD13 _ |Address/data B12 GND __ |Ground Ci12 /AD12 | Address/data

A13 /AD15  |Address/data B13 GND Ground Ci13 /AD14 _ |Address/data

A14 /AD17 Address/data B14 GND Ground Ci14 /AD16 _ |Address/data
A15 /AD19  |Address/data B15 GND Ground C15 /AD18 _|Address/data
A16 /AD21 Address/data B16 GND Ground C16 /AD20 __ |Address/data
A17 /AD23  |Address/data B17 GND Ground Ci17 /AD22 |Address/data
A18 /AD25 _ |Address/data B18 GND Ground ci8 /AD24 _ |Address/data
A19 /AD27 _ |Address/data B19 GND Ground C19 /AD26 | Address/data
A20 /AD29  |Address/data B20 GND Ground Cc20 /AD28 |Address/data
A21 /AD31 Address/data B21 GND Ground 21 /AD30__ |Address/data
A22 GND Ground B22 GND Ground C22 GND Ground

A23 GND Ground B23 GND Ground c23 /PFW__ | Power fail warning
A24 /ARB1__lArbitration 1 | _B24 NC No connection * C24 /ARBO___|Arbitration 0

A25 /ARB3 | Arbitration 3 B25 NC No connection * Cc25 /ARB2 _|Arbitration 2
A26 /D1 Slot identification 1 B26 NC No connection * C26 /D0 Slot identification 0
A27 /ID3 Slot identification 3 B27 NC No connection * Cc27 /1D2 Slot identification 2
A28 /ACK __|Acknowledge B28 +5V Power C28 | /START [Start
A29 +5V Power B29 +5V Power C29 +5V Power
A30 /RQST _ |Request 30 GND Ground C30 +5V Power
A31 /NMRQ _ |Non-master request B31 GND Ground C31 GND Ground
A32 +12V Power B32 +12V Power C32 /CLK Clock

Notes: * All signals refer to Apple's definition of NuBus only.

= Connector is a 603-2-|IEC-C096-M.
* These pins are connected, but not supplied with -5.2V. This voltage may be supplied by a card.

Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, pages 2-5, 6-5

See Also: 4.49. NuBus Card Layout

4.51. SE Expansion Card Layout

Thickness |0.063 inches
Height [4.335 inches (4.741 inches counting tab)
Length |8.396 inches
Component height [Maximum free space 0.181 inches
Connector |Euro-DIN, 96-contacts, 2.54mm spacing

Source: Designing Cards and Drivers for the Macintosh Il
and Macintosh SE, pages 14-3 to 14-11

See Also: 4.52. SE Bus Expansion Signals (Connector)
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4.52. SE Bus Expansion Signals (Connector)

415

Pin # |Signal Name | Signal Description Pin # |Signal Name | Signal Description Pin # |Signal Name |Signal Description
A1 FC2 Function code 2 B1 GND Ground C1 /VPA Valid periph addr
A2 FC1 Function code 1 B2 GND Ground C2 /VMA Valid mem addr
A3 FCO Function code 0 B3 GND Ground C3 /BR Bus request
A4 A1 Address B4 GND Ground C4 /BGACK [Bus grant ackn
A5 A2 Address B5 GND Ground C5 /BG Bus grant
A6 A3 Address B6 GND Ground Ccé6 /DTACK _|Data trans ackn
A7 Ad Address B7 GND Ground C7 RW Read/write
A8 A5 Address B8 GND Ground C8 /LDS Lower data strobe
A9 A6 Address B9 GND Ground C9 /UDS Upper data strobe

A10 A7 Address B10 |RESERVED C10 /AS Address strobe
Al1 A8 Address B11 |RESERVED C11 /PMCYC |Proc mem cycle
A12 A9 Address B12 /HALT _ [68000 halt c12 /RESET _|System reset
A13 A10 Address B13 +5V Power C13 +5V Power
A14 Al1 Address B14 +5V Power C14 DO Data
A15 Al12 Address B15 +5V Power Ci5 D1 Data
A16 A13 Address B16 +5V Power o513 D2 Data
A7 Ald Address B17 +5V Power C17 D3 Data
Al18 A15 Address B18 /IPLO nt level 0 (VIA,SCSI) Cci18 D4 Data
A19 A16 Address B19 /IPL1 nt level 1 (SCC) C19 D5 Data
A20 Al17 Address B20 /IPL2 Int leve! 2 (NMI) C20 D6 Data
A21 A18 Address B21 /BERR___|Bus error Cc21 D7 Data
A22 A19 Address B22 NC No connection c22 D8 Data
A23 A20 Address B23 |RESERVED C23 D9 Data
| A24 A21 Address B24 |RESERVED C24 D10 Data
A25 A22 ‘Address B25 |RESERVED C25 D11 Data
A26 A23 Address B26 | RESERVED C26 D12 Data
A27 E Enable clock B27 |RESERVED c27 D13 Data
A28 CsM 7.8336 Mhz clock B28 | /EXT.DTK |External /DTACK c28 D14 Data
A29 Ci6M 15.6672 Mhz clock B29 GND Ground Cc29 D15 Data
A30 GND ___|Logic ground B30 +12V__ |Power C30 GND __ |Ground
31 +12V Power B31 +12V Power C31 NC No connection
A32 +12V Power B32 -5V Power C32 -12V Power
Notes: * For loading/driving capability, see source.
« Connector is Euro-DIN 96-pin socket connector.
Source: Designing Cards and Drivers for the Macintosh Il and Macintosh SE, pages 13-2 to 13-9
See Also: 4.51. SE Expansion Card Layout

4.53. LaserWriter NTX Card Layout

Thickness

Height

Length
Component height
Connector

Source:

See Also:

No particular guidelines

5.25 inches maximum

4.5 inches maximum

No particular guidelines

Euro-DIN, 96-contacts, 2.54mm spacin

LaserWriter Reference, pages 128 to 129

4.54. LaserWriter NTX Bus Signals
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4.54. LaserWriter NTX Bus Signals (Connector)

Pin # |Signal Name | Signal Description Pin # |Signal Name | Signal Description Pin # |Signal Name [Signal Description
A1 NC No connection B1 +5V Power C1 DO Data 0
A2 A2 Address 2 B2 +5V Power c2 D1 Data 1
A3 A3 Address 3 B3 +5V Power 3 D2 Data 2
A4 A4 Address 4 B4 +5V Power C4 D3 Data 3
AS AS Address 5 B5 +5V Power C5 D4 Data 4
A6 A6 Address 6 B6 +5V Power ]3] D5 Data 5
A7 A7 Address 7 B7 +5V Power c7 D6 Data 6
A8 A8 Address 8 B8 +5V Power Cc8 D7 Data 7
A9 A9 Address 9 B9 NC No connection Co D8 Data 8

A10 A10 Address 10 B10 NC No_connection C10 D9 Data 9
Al1 A11 Address 11 B11 NC No connection C11 D10 Data 10
A12 A12 Address 12 B12 NC No connection C12 D11 Data 11
A13 A13 Address 13 B13 NC No connection C13 D12 Data 12
Al14 A4 Address 14 B14 NC No connection C14 D13 Data 13
A15 A15 Address 15 B15 NC No connection Ci15 D14 Data 14
A16 A16 Address 16 B16 NC No connection C16 D15 Data 15
A17 Al17 Address 17 B17 dbrom0n__|Data buffer select 0 Ci17 D16 Data 16
A18 A18 Address 18 B18 dbromin_ | Data buffer select 1 C18 D17 Data 17
A19 A19 Address 19 B19 dbrom2n__|Data buffer select 2 Ci9 D18 Data 18
A20 A20 Address 20 B20 dbrom3n__| Data buffer select 3 C20 D19 Data 19
A21 A21 Address 21 B21 NC No connection Cc21 D20 Data 20
A22 A22 Address 22 B22 NC No connection Cc22 D21 Data 21

| _A23 A23 Address 23 B23 NC No connection C23 D22 Data 22
A24 | A24 Address 24 B24 NC No connection C24 D23 Data 23
A25 A25 Address 25 B25 GND Ground C25 D24 Data 24
A26 A26 Address 26 B26 GND Ground C26 D25 Data 25
A27 A27 Address 27 B27 GND Ground c27 D26 Data 26
A28 A28 Address 28 B28 GND Ground C28 D27 Data 27
A29 A29 Address 29 B29 GND Ground C29 D28 Data 28
A30 A30 Address 30 B30 GND Ground C30 D29 Data 29
A31 A31 Address 31 B31 GND Ground C31 30 Data 30
A32 A32 Address 32 B32 GND Ground Cc32 D31 Data 31

Notes: Connector is a Euro-DIN, 96-pin, 2.54mm spacing.

Source: LaserWriter Reference, page 130

See Also: 4.53. LaserWriter NTX Card Layout
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4.55 Macintosh 128/512 DB-9 Serial Port Connectors

Pin # |Signal Name | Signal Description | RS-232 Equivalent Signal*
1 SG Signal ground Shield
2 +5V Power -
3 SG Signal ground Signal ground
4 TxD+ Transmitted data + Data carrier detect (DCD)
5 TxD- Transmitted data - Received data (RxD)
6 +12V Power -
7 HSKo Handshake/ext clock |Data terminal ready (DTR)
8 RxD+ Received data + No equivalent
9 RxD- Received data - Transmitted data (TxD)
Notes: * All signals refer to RS-422 assignments.
* Do not draw more than 100ma at +12 volts, or 200ma at +5 volts.
** Assumes RS-232 device is configured as a DCE device.
Source: Apple LaserWriter Reference, page 141
Inside Macintosh, page llI-24
See Also: 4.56. Macintosh Plus/SE/Il Mini-8 Serial Port Connectors

4.57. ImageWriter DB-9 and DB-25 Serial Port Connector
4.58. LaserWriter DB-9 Serial Port Connector

4.59. LaserWriter Mini-8 Serial Port Connector

4.60. LaserWriter DB-25 Serial Port Connector

4.61. Apple Modem Serial Port Connectors

4.56 Macintosh Plus/SE/ll Mini-8 Serial Port Connectors

Pin # |Signal Name Signal Description RS-232 Equivalent Signal*
1 HSKo Qutput handshake Data terminal ready (DTR)
2 HSKi Input handshake/ext clock | Clear to send (CTS)
3 TxD- Transmitted data - Received data (RxD)
4 GND Ground Ground (GND)
5 RxD- Received data - Transmitted data (TxD)
6 TxD+ Transmitted data + Data carrier detect (DCD)
7 - NOT USED
8 RxD+ Received data + No equivalent
Notes: « All signals refer to RS-422 assignments.
» Connector is a Mini-8 socket.
« *Assumes RS-232 device is configured as a DCE device.
Source: Apple LaserWriter Reference, page 141
Inside Macintosh, pages 1V-248 to 1V-249
See Also: 4.55. Macintosh 128/512 DB-9 Serial Port Connectors

4.57. ImageWriter DB-9 and DB-25 Serial Port Connectors
4.58. LaserWriter DB-9 Serial Port Connector

4.59. LaserWriter Mini-8 Serial Port Connector

4.60. LaserWriter DB-25 Serial Port Connector

4.61. Apple Modem Serial Port Connectors
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4.57. ImageWriter DB-9 and DB-25 Serial Port Connectors

DB-25 on ImageWriter | Mini-8 on imageWriter Il
Pin # | Signal Name Signal Description Pin # | Signal Name Signal Description

1 Shield __ |Protective/chassis ground 1 DTR Data terminal ready (out)
2 TxD Transmitted data (out) 2 DSR Data set ready (in)
3 RxD Received data (in) 3 TxD- Transmitted data (out)
4 RTS Request to send (out) 4 GND Signal ground
5 - NOT USED 5 RxD- Received data (in)
6 - NOT USED 6 TxD+ Balanced transmit (out)
7 GND Signal ground 7 NC NO CONNECTION
8 - NOT USED 8 RxD+ Balanced receive (in)
9 - NOT USED Shield GND Chassis ground
10 - NOT USED
11 - NOT USED
12 - NOT USED
13 - NOT USED
14 FAULT Fault (printer not selected) (out)
15 - NOT USED
16 - NOT USED
17 - NOT USED
18 - NOT USED
19 - NOT USED
20 DTR Data terminal ready (cut)
21 - NOT USED
22 - NOT USED
23 - NOT USED
24 - NOT USED _
25 - NOT USED

Notes: /mageWriter I: - All signals refer to RS-232C assignments.

« Connector is a DB-25 socket.
ImageWriter 1l: + All signals refer to RS422 assignments.
+ Connector is a Mini-8 socket.
Source: Apple ImageWriter User's Manual, pages 103 to 104

ImageWriter Il Technical Reference Manual, pages 188 to 189

See Also: 4.55. Macintosh 128/512 DB-9 Serial Port Connectors
4.56. Macintosh Plus/SE/lI Mini-8 Serial Port Connectors
4.58. LaserWriter DB-9 Serial Port Connector
4.59. LaserWriter Mini-8 Serial Port Connector
4.60. LaserWriter DB-25 Serial Port Connector
4.61. Apple Modem Serial Port Connectors
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4.58 LaserWriter DB-9 Serial Port Connector

Pin # |Signal Name | Signal Description | RS-232 Equivalent Signal*
1 SG Signal ground Signal ground
2 - NOT USED -
3 SG Signal ground Signal ground
4 TxD+ Transmitted data + Data carrier detect (DCD)
5 TxD- Transmitted data - Received data (RxD)
6 - NOT USED -
7 - NOT USED -
8 RxD+ Received data + No equivalent
9 RxD- Received data - Transmitted data (TxD)
Notes: + All signals refer to RS-422 assignments.
«* Assumes RS-232 device is configured as a DCE device.
Source: Apple LaserWriter Reference, pages 139, 141
See Also: 4.55. Macintosh 128/512 DB-9 Serial Port Connectors

4.56. Macintosh Plus/SE/Il Mini-8 Serial Port Connectors
4.57. ImageWriter DB-9 and DB-25 Serial Port Connectors

4.59. LaserWriter Mini-8 Serial Port Connector
4.60. LaserWriter DB-25 Serial Port Connector
4.61. Apple Modem Serial Port Connectors

419
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4.59 LaserWriter Mini-8 Serial Port Connector

Pin #|Signal Name Signal Description SCC Connection RS-232 Equivalent Signal”
1 HSKo |Output handshake SCC data terminal ready Data terminal ready (DTR)
2 HSKi Input handshake/ext clock|SCC transmit/receive clock | Clear to send (CTS)
3 TxD- Transmitted data - SCC transmit data Received data (RxD)
4 GND Ground SCC logic and chassis ground | Ground
5 RxD- Received data - SCC receive data Transmitted data (TxD)
6 TxD+ = |Transmitted data + SCC transmit data Data carrier detect (DCD)
7 - NOT USED - -
8 RxD+ Received data + SCC receive data No equivalent
Notes: : * All signals refer to RS-422 assignments.

» Connector is a Mini-8 socket.
« *Assumes RS-232 device is configured as a DCE device.

Source: Apple LaserWriter Reference, page 139

See Also: 4.55. Macintosh 128/512 DB-9 Serial Port Connectors
4.56. Macintosh Plus/SE/Il Mini-8 Serial Port Connectors
4.57. ImageWriter DB-9 and DB-25 Serial Port Connectors
4.58. LaserWriter DB-9 Serial Port Connector
4.60. LaserWriter DB-25 Serial Port Connector
4.61. Apple Modem Serial Port Connectors

4.60. LaserWriter DB-25 Serial Port Connector

Pin # |Signal Name Signal Description
1 Shield | Protective/chassis ground
2 TxD Transmitted data
3 RxD Received data
4 RTS Request to send
5 CTS Clear to send
6 DSR Data set ready
7 GND Signal ground
8 - DCD Data carrier detect
9 - NOT USED
10 - NOT USED
11 - NOT USED
12 - NOT USED
13 - NOT USED
14 - NOT USED
15 - NOT USED
16 - NOT USED
17 - NOT USED
18 - NOT USED
19 - NOT USED

20 .. DTR Data terminal ready *
21 - NOT USED

22 Rl Ring indicator

23 - NOT USED

24 - NOT USED

25 - NOT USED

(continued)



Section |V: Hardware

Table 4.60. Continued

Notes:

Source:

See Also:
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« All signals refer to RS-232C assignments.
« Connector is a DB-25 socket.
«* Power on terminal signal for LaserWriter Il NTX.

Apple LaserWriter Reference, page 140

4.55. Macintosh 128/512 DB-9 Serial Port Connectors
4.56. Macintosh Plus/SE/II Mini-8 Serial Port Connectors
4.57. ImageWriter DB-9 and DB-25 Serial Port Connectors
4.58. LaserWriter DB-9 Serial Port Connector

4.59. LaserWriter Mini-8 Serial Port Connector

4.61. Apple Modem Serial Port Connectors

4.61. Apple Modem Serial Port Connectors

- Apple Modem 300/1200 (DB-9)

Pin # |Signal Name Signal Description
1 NC No connection
2 DSR Data Set Ready (out)
3 GND Signal ground
4 RxD Receive data (out)
5 NC No connection
6 DTR Data terminal ready (in)
7 DCD Data carrier detect (out)
8 GND Chassis ground
9 TxD Transmit data (in)

Apple Personal Modem (Mini-8)

1 DSR Data Set Ready (out)

2 DTR Data terminal ready (in)

3 RxD Receive data (out)

4 GND Signal ground

5 TxD Transmit data (in)

6 GND Signal ground

7 DCD Data carrier detect (out)

8 NC No connection
Notes: * Both modems are labeled DCE but are really DTE (see I/O in parens).

» Connectors are DB-9 and Mini-8, respectively.

Source: BMUG Fall/Winter 1987 Newsletter, pages 110 to 126
See Also: 4.55. Macintosh 128/512 DB-9 Serial Port Connectors

4.56. Macintosh Plus/SE/ll Mini-8 Serial Port Connectors
4.57. ImageWriter DB-9 and DB-25 Serial Port Connectors
4.58. LaserWriter DB-9 Serial Port Connector

4.59. LaserWriter Mini-8 Serial Port Connector

4.60. LaserWriter DB-25 Serial Port Connector
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4.62. Macintosh 128/512/Plus/SE External Drive Connector

Pin # |Signal Name Signal Description
1 GND Signal ground
2 GND Signal ground
3 GND Signal ground
4 GND Signal ground
5 -12V Power (10ma max load)
6 +5V Power (200ma maxload)
7 +12V Power (100ma max load)
8 +12V Power (100ma max load)
9 - NOT USED
10 MSC Motor signal control
11 CA0D Disk state control line 0
12 CA1 Disk state control line 1
13 CA2 Disk state control line 2
14 LSTRB |[Line strobe
15 WR Write request
16 SEL Select
17 DE External drive enable
18 RD Read data
19 WD Write data
Notes:
» Connector is a DB-19 socket.
Source: Inside Macintosh, page 11I-33
See Also:

The Programmer’s Apple Mac Sourcebook

» Maximum loads on power are for all connectors on system.

4.22. Disk State Control Lines and Registers
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4.63. Macintosh Plus/SE/lIl SCSI Connector

Pin # |Signal Name Signal Description

1 -REQ Request

2 -MSG Message

3 -I/O I/O direction

4 -RST Reset

5 -ACK __ |Acknowledge
6 -BSY Busy

7 GND Ground

8 -DBO Data bit 0

9 GND Ground

10 -DB3 Data bit 3

11 -DB5 Data bit 5

12 -DB6 Data bit 6

13 -DB7 Data bit 7

14 GND Ground

15 -C/D Control or data
16 GND Ground

17 -ATN Attention

18 GND Ground

19 -SEL Select
20 -DBP Data bit (parity)
21 -DB1 Data bit 1
22 -DB2 Data bit 2

23 -DB4 Data bit 4

24 GND Ground

25 - NOT USED

Notes:

Source:

See Also:

4.64. Sound Pinouts

Macintosh Plus/SE

Connector is a DB-25 socket.

Inside Macintosh, page 1V-252
Macintosh Family Hardware Reference, page 5-21

4.21. SCSI Address Assignments
3.234. to 3.239. SCSI Manager (Operating System Toolkit) tables

Pin # |Signal Name Signal Description
Plug SND 8V peak-to-peak, low impedance signal
Shell GND Ground
Macintosh Il
Pin # |Signal Name Signal Description
Tip CHNL 2 |1.5V peak-to-peak, 47 ohm source impedance, channel 2
Plug CHNL 1  |1.5V peak-to-peak, 47 ohm source impedance, channel 1
Shell GND Ground
Notes: » Macintosh Plus/SE: Connector is a monophonic microphone jack.
* Macintosh II: Connector is a stereo microphone jack.
Source: Apple Macintosh Family Hardware Reference, pages 13-5, 21-5
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4.65. Macintosh 128/512/Plus Keyboard Pinouts

Pin # Signal Name
1 Ground
2 Clock
3 Data
4 +5V
Notes: « Connector is RJ-11 telephone style jack/plug.

« Do not draw more than 200ma at +5V from all connectors.
Source: Inside Macintosh, pages 11I-29 to 111-30

See Also:  4.48. Apple DeskTop Bus Pinouts

4.66. Macintosh 128/512/Plus Mouse Pinouts

Pin # Signal Name Comments

1 Ground

2 +5V

3 Ground

4 Mouse X2 VIA quadrature signal

5 Mouse X1 SCC interrupt signal

6 NO CONNECTION

7 Mouse Switch

8 Mouse Y2 VIA guadrature signal

9 Mouse Y1 SCC interrupt signal
Notes: » Connector is DB-9 socket.

+ Do not draw more than 200ma at +5V from all connectors.
Source: Inside Macintosh, page 111-28

See Also: 4.48. Apple DeskTop Bus Pinouts
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4.67. Macintosh 1l Video Card Pinouts

Pin #

Signal Name

GND

| Signal Description

Ground

RED

Red color signal

1

2

3 /CSYNCH |Synchronization
4 GND Ground

5 GREEN __|Green color signal
6 GND Ground

7 NC No connection
8 NC No connection
9 BLUE Blue color signal
10 NC No connection
11 GND Ground

12 NC No connection
13 GND Ground

14 GND Ground

15 NC No connection

Notes:

Source:

» Signals are for analog monitor.
» Connector is DB-15 socket.

Designing Cards and Drivers for the Macintosh Il and Macintosh SE, page 11-18




4.68. ImageWriter Family History

ImageWriter |

ImageWriter Il

ImageWriter LQ

Width 15.7" (398mm) _ 17.0" (431.8mm) 23.0" (584.2mm)
Depth 11.3" (285mm) 12.0" (304.8mm) 15.0" (381mm)
Height 5.3" (125mm) 5.0" (127mm) 5.0" (127mm)
Weight 18.75 Ibs (8.5kg) 25 lbs (11.36kg) 38 Ibs (17.1kg)
Print Speed 120 cps (draft) 250 cps (draft), 45 cps (NLQ) 250 cps (draft), 90 cps (NLQ)
Char Format 8x7 (standard), 8x16 (custom) 7x12 (draft), 14x16 (NLQ) 7x12 (draft), 24x16 (NLQ)
Graphics Res. 72 dpi 72 dpi 72 dpi, 144 dpi, 216 dpi
Ports RS-232C RS-422, 423, 232* RS-422, 423, 232"
Char Pitches | 4.5,5,6,6.7,7.5,8.5,9,10,12,13.4,15,17 cpi + prop. | 9, 10, 12, 13.4, 15, 17 cpi + prop. 9, 10, 12, 13.4, 15, 17 cpi + prop.
Paper Types Single sheets, roll paper, pin-feed 4" to 9.5" Single sheets, pin-feed 3.5" to 9.5" | Single sheets, pin-feed 3.5" to 15", sheet feeder
Ribbon Black Black, four-color Black, four-color
Introduced Feb-84 Sep-85 Jan-88
Notes: * Although the printer was designed to support RS-422, a subset of RS-232C may be used to drive the printer.
Source: Apple ImageWriter Il Reference, pages 184 to 185

Apple ImageWriter User's Manual, pages 101 to 102

Apple ImageWriter LQ Reference, pages 223 to 225, 227 to 228
See Also: 4.77. LaserWriter Family History

9cv
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4.69. ImageWriter Default Settings

ImageWriter |

ImageWriter Il

ImageWriter LQ

Color Option

ON if color ribbon installed

ON if color ribbon installed

| Communications Rate

Per DIP switches 2-1,2-2

Per DIP switches 2-1, 2-2

Per DIP switches 2-1, 2-2

Communications Protocol

Per DIP switch 2-3

Per DIP switch 2-3

Per DIP switch 2-3

Option Card Enabled NA Per DIP switch 2-4 Per DIP switch 2-4
Font NA Draft Draft
Character Pitch Elite Per DIP switches 1-6, 1-7 Per DIP switches 1-6, 1-7
Proportional Character Spacing |1 dot width 0 0
Slashed/Unslashed Zeroes NA Unslashed Unslashed
Select MouseText Characters__|[NA NO NA
Underline Text OFF OFF OFF
Boldface Text OFF OFF OFF
Double-width Text OFF OFF OFF
Half-height Text NS OFF OFF
Subscript Text NS OFF OFF
Superscript Text NS OFF OFF
Left Margin 0 0 0
Top of Form Position of print head on powerup |Position of print head on powerup Position of print head on powerup
Page Length Per DIP switch 1-4 Per DIP switch 1-4 Per DIP switch 1-4
Paper-Out Sensor ON ON ON
Cut Sheet Feeder Bins NA NA Per DIP switches 2-5, 2-6, 2-7
Auto Paper Load Position NA NA Per DIP switch 2-8
Line Spacing 6 lines per inch 6 lines per inch 6 lines per inch
Line Feed Direction Forward Forward Forward
Carriage Return Insertion NS ON ON
Line Feed After Carriage Return | Per DIP switch 1-8 Per DIP switch 1-8 Per DIP switch 1-8
Line Feed At Line Buffer Full NS OFF OFF
Software Select Response NA Disabled Disabled
Commands That Cause Printing |NA CR, LF, FF CR, LF, FF
Perforation Skip NS Per DIP switch 1-5 Per DIP switch 1-5
8th_Bit Support Per DIP_switch 1-5 IGNORED IGNORED
Print Head Mation Bidirectional Bidirectional Bidirectional
Horizontal Tabs Cleared Cleared Cleared
Vertical Tabs B tab every 6 lines NA NA
Graphics Printing OFF OFF OFF
Ribbon Color NA Black Black
Custom Characters OFF Cleared (powerup), Saved (soft reset)] NA
Notes: NA = not applicable, NS = not specified in manual.
Source: Apple ImageWriter User's Manual, pages 51, 81 to 82

ImageWriter Il Technical Reference Manual, pages 134 to 135

ImageWriter LQ Technical Reference Manual, pages 27 to 28, 164 to 175
See Also: 4.70. ImageWriter |l Software Switches

4.75. ImageWriter DIP Switch Settings
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4.70. ImageWriter |l Software Switches

The Programmer’s Apple Mac Sourcebook

Bit Number
7 6 5§ 4 3 2 1 0 Switch A* Switch B**
0OJoJoflolo] o] X |Language Set1** Use Slashed Zeros
oOJofofoflo]o]}] X] 0 |Language Set2"* NA
0jJo]lJoJojJo] X] 0| O |Language Set3** Set Perforation Skip
0JOJOJ]O]X]O0]0]0|NA NA
0jolo{X]o] o] 0| 0 |SoftwareSelect Response |NA
0ol Xjo]O0o]O] O] O |LFWhenlLinelsFull Use 8th Data Bit
0] X]0]0]0] 0] 0| 0 |CommandsThatCause Print |NA
XJ]ojo]Jo|lo] o] o] 0 |LFafterEvery CR NA
Notes: * NA = not applicable (cannot set from software).
« To use: Set the bits that correspond to the switch(es) you want to set when
using the ESC Z a b or ESC D a b software commands. The Z command sets switches
to open, D to closed. (See 4.75. ImageWriter DIP Switch Settings for more information
on how these switches are set.)
+* Software Switch A corresponds to Hardware Switch 1, B to Switch 2.
*** These three switches are set together to select character set.
Source: ImageWriter |l Technical Reference Manual, pages 31 to 32
See Also: 4.75. ImageWriter DIP Switch Settings

4.71. ImageWriter Printer Control Functions

Character Sets

Command Form Hexadecimal Decimal

Select Correspondence Font § ESCa0 B1B $61 $30 27 97 48
Select Draft Font £ ESCat 1B $61 $31 27 97 49
Select NLQ Font ESCa2 $1B $61 $32 27 97 50
Select LQ Font ¥ ESCa3 $18 $61 $33 27 97 51
Send Name of NLQ Font ¥ ESC =0 $1B $3D $30 27 61 48
Send Name of Draft Font ¥ ESC =1 $1B $3D $31 27 6149
Send Name of NLQ Font ¥ ESC=2 $1B $3D $32 27 6150
Send Name of LQ Font ¥ ESC=3 1B $3D $33 27 61 51
Send Name of Optional Font ¥ ESC=9 1B $3D $39 27 61 57
Select Optional Font ¥ ESC k 1B $6B 27 107
|Select Correspondence Font **** ESCm 1B $6D 27 109
Select NLQ Font **** ESCM 1B $4D 2777
|Map MouseText Chars to low ASCII ****  |ESC & $1B $26 27 38
Select Standard Chars to low ASCIl **** 1 |ESC $ 31B $24 27 36
Software Switch Setting

Set Switches Open * ESCZ(a)(b) b1B $5A (a) (b) 2790(a) (b
Set Switches Closed * 1 ESC D (a) (b} 51B $44 (a) (b) 27 68 (a) (b)
Custom Characters

Set Custom Width to 8 **** ESC - 1B $2D 27 45

Set Custom Width to 16 **** ESC + 1B $2B 27 43

Load Custom Characters **** ESC 1 (data) Ctr-D 1B $49 (data) $04 27 73 (data) 4
Switch to Custom Character Font **** ESC' 1B $27 27 39
Switch to Custom Char Font {Hi ASCIl) **** |ESC * 1B $2A 27 42
Switch to Normal Font **** ESC $ 1B $24 27 36

(continued)
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Table 4.71. Continued

Graphics

Command Form Hexadecimal Decimal
Print # Bytes Graphics on Line ESC G (#) (data) 1B $47 (#) (data) 27 71 (#) (data)
Print #°8 Bytes Graphics on Line ESC g (#) (data) 1B $67 (#) (data) 27 103 (#) (data)
High Res Print Head Placement ¥ ESCh (#) 1B $68 (#) 27 104 (#)
High Res Graphics ¥ ESC C (#) 1B $43 (#) 27 67 (#)
Vertical Dot Shift ¥ ESCt(#) 1B $74 (#) [also $1B $4C] |27 116 (#) [also 27 76]
High Res Repeating Dot Columns ¥ ESC U (#) (data) 1B $55 (#) (data) 27 85 (#) (data)
Print # Repetitions of Graphics ESC V (#) (data) 1B $56 (#) (data) 27 86 (#) (data)
Piace Print Head in Dot Cofumn ESC F {column) 1B $46 (column) 27 70 (column)
Character Enhancements
Start Double-width Printing Ctrl-N $0E 14
Stop Double-width Printing Ctrl-O OF 15
Set Ribbon ** ESC K (color) b1B $4B (color) 27 75 (color)
Repeat Character # Times ESC R (#) (char) 1B $52 (#) (char) 27 82 (#) (char)
Set 9 cpi - Extended Chars ESCn b1B $6E 27 110
Set 10 cpi - Pica Chars ESC N 1B $4E 27 78
Set 12 cpi - Elite Chars ESCE 51B $45 27 69
Set 13.4 cpi - Semicondensed Chars ESCe 51B $65 27 101
Set 15 cpi - Condensed Chars ESC q 51B $71 27 113
Set 17 cpi - Ultracondensed Chars ESCQ 51B $51 27 81
Set 144 dpi - Pica Prop. Chars ESCp 51B $70 27 112
Set 160 dpi - Elite Prop. Chars ESCP $1B $50 27 80
Set Dot Spacing to # for All Chars ESC s (#) b1B $73 (#: 0-9) 27 115 (#: 0-9)
Insert # Dot Spaces Between Chars ESC (#) B1B (#: 1-6) 27 (#: 1-6)
Start Underline ESC X 1B $58 27 88
Stop Undertine 1 ESCY 51B $59 27 89
| Start Boldface ESC ! $1B $21 27 33
Stop Boldface £ ESC " $1B $22 27 34
Start Half-Height ESCw 1B §77 27 119
Stop Half-Height ESCW 1B $57 27 87
Start Superscript ESC x 1B $78 27 120
Start Subscript ESCy b1B $79 27 121
Stop Sub or Superscript ESCz b1B $7A 27 122
Page and Paper Settings
Set Left Margin to Column *** ESC L (#) $1B $4C (#) 27 76 (#)
Set Page Length to #/144 inches ESCH (#:1109999)  |$1B $48 (#) 27 72 (#)
Line Feed Ctrl-J $0A 10
Muitipte Line Feed"*** Cil- (#:1109::<=>) [$1F (#) 31 (#)
6 Lines per Inch ESC A $1B $41 27 65
8 Lines per inch ESC B b1B $42 27 66
| Distance Between Lines (#/144") ESC T (#: 110 99) $1B $54 (#) 27 84 (#)
Forward Paper Feed 1 ESC 1B $66 27 102
Reverse Paper Feed ESCr p1B $72 27 114
Use First CSF Bin ¥ ESC@0 51B $40 $30 27 64 48
Use Second CSF Bin ¥ ESC@ 1 518 $40 $31 27 64 49
Use Third CSF Bin ¥ ESC@2 $1B $40 $32 27 64 50
Form Feed Ctrl-L $0C 12
Set Top of Form to Current Position ESC v 1B $76 27 118
Paper-out Sensor OFF ESCO 1B $4F 27 79
Paper-out Sensor ON £ ESCo 1B $6F 27 111
Print Head Motion
Carriage Return Ctr-M $0D 13
Unidirectional printing ESC > $18 $3E 27 62
Bidirectional printing $ ESC < 518 $3C 27 60
Backspace Ctrl-H b08 8
Set Horizontal Tabs *** ESC ( (#),....(#). B1B $28 (#) $2C...$2C (#) $2E |27 40 (#) 44...44(#) 46
Add Tab Stop *** ESC u (#) $1B $75 (#) 27 117 (#)
Move Print Head to Next Tab Stop Cirl-| 09 9
Clear Horizontal Tabs ESC) (#).....(#). 1B $29 (#) $2C...52C (#) $2E |27 41 (#) 44...44 (#) 46
Clear All Tabs ESCO 1B $30 27 48
Place Print Head at # Dot Column *** ESCF (#) 1B $46 (#) 2770 (#)

(continued)
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Table 4.71. Continued

Printer Settings

The Programmer’s Apple Mac Sourcebook

Command Form Hexadecimal Decimal

No CR before LF or FF ESC |1 $1B $6C $31 27 108 49

nsert CR before LF or FF § ESCI0 51B $6C $30 27 108 48
Erase Current Line from Buffer Cirl-X 18 24

Reset Defaults ESCc 518 $63 27 99

Select Printer **** £ Ctrl-Q 11 17

Deselect Printer **** Ctrl-S 13 19

Send ID String ESC? $1B $3F 27 63

«* See 4.70. ImageWriter Il Software Switches.
«** Colors are as follows: 0 ($30) Black 1

1 ($31) Yellow

2 ($32) Magenta

3 ($33) Cyan

4 ($34) Orange (Yellow+Magenta)

5 ($35) Green (Yellow+Cyan)

6 ($36) Purple (Magenta+Cyan)
«*** See 4.72. ImageWriter Character Pitch Effects on Functions.
«*** Not available on ImageWriter LQ (Il only).
+t Ignore/include 8th Data Bit Setting not available on ImageWriter LQ;
Software Select Enable/Disable not available on ImageWriter LQ.
¥ Not available on tmageWriter Il (LQ only).
«§ Select NLQ font on ImageWriter LQ.
+% Indicates default setting.

Notes:

Source: ImageWriter [| Technical Reference Manual, pages 39 to 123
ImageWriter LQ Technical Reference Manual, pages 225 to 227
4.70. ImageWriter [l Software Switches

See Also:
4.72. ImageWriter Character Pitch Effects on Functions

4.72. ImageWriter Character Pitch Effects on Functions

Char._Pitch Left Margin Range | Tab Setting Range Max. Dots per Line|Horiz. Res. Range
9 cpi—Extended 0 to 71 1to72 576 8 to 576
10 cpi—Pica 0to 79 1 to 80 640 8 to 640
12 cpi—Elite 0to 95 1 to 96 768 8 to 768
13.4 cpi—Semicondensed 0 to 106 1to 107 856 8 to 856
15 cpi—Condensed 0to 119 1 to 120 960 8 to 960
17 cpi—Ultracondensed 0to 135 1 to 136 1088 8 to 1088
144 dpi—Proportional Pica 0 to 71 1t072 1152 8 to 1152
160 dpi—Proportional Elite 0to 79 1to 80 1280 8 to 1280

Notes: Dots per Line and Horizontal Resolution Range apply to printing bit images.
Source: ImageWriter Il Technical Reference Manual, pages 60, 66, 106 to 107
See Also: 4.71. ImageWriter Printer Control Functions
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4.73. ImageWriter 1l Custom Character Width Codes

Width (in Dots) Width Code (Top 8) |Width Code (Bot. 8)
1 $41 $61
2 $42 $62
3 $43 $63
4 $44 $64
5 $45 $65
6 $46 $66
7 $47 $67
8 $48 $68
9 $49 $69
10 $4A $6A
11 $4B $6B
12 $4C $6C
13 $4D $6D
14 $4E $6E
15 $4F $6F
16 $50 $70

Notes:
Source:

See Also:

Width code is part of the Load Custom Characters command (ESC - or ESC +).

ImageWriter 1l Technical Reference Manual, pages 96, 97

4.71. ImageWriter Printer Control Functions

4.74. ImageWriter |l Custom Character Data Byte

4.74. ImageWriter Il Custom Character Data Byté

Bit* Binary Decimal | Hex

0 0000 0001 1 $01

1 0000 0010 2 $02

2 0000 0100 4 $04

3 0000 1000 8 $08

4 0001 0000 16 $10

5 0010 0000 32 $20

6 0100 0000 64 $40

7 1000 0000 128 $80
Notes: * Bit number corresponds to print head row (0 is top of character).
Source: ImageWriter Il Technical Reference Manual, page 93
See Also: 4.71. ImageWriter Printer Control Functions

4.73. ImageWriter Il Custom Character Width Codes
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4.75. ImageWriter DIP Switch Settings

Switch Setting * ImageWriter | ImageWriter Il ImageWriter LQ
SW1-1to SW1-3| OOO |American®* American** American™*
X0O0 [Halian ltalian ltalian
OXO |American Danish Danish
XXO |British British British
00X |Geman German German
XOX |Swedish Swedish Swedish
OXX |French French French
XXX |Spanish Spanish Spanish
SWi1-4 (o) 66 lines per page** 11" form length** 11" form length**
X 72 lines per page 12" form length 12" form length
SWi-5 [e] Recognizes 8th data bit** No perforation skip** No perforation skip**
X Ignores 8th data bit Skip on page perforation Skip on page perforation
SW1-6 to SW1-7 OO [10cpi(Pica) 10 cpi (Pica) 10 cpi (Pica)
X0 12 cpi (Elite)** 12 cpi (Elite)** 12 cpi (Elite)**
oX 17 cpi (Ultracondensed) 17 cpi (Ultracondensed) 17 cpi (Ultracondensed)
XX 160 dpi (Elite proportional) 160 dpi (Elite proportional) Proportional-1 (Elite)
SW1-8 [¢) No line feed after carriage return** |No line feed after carriage return** |No line feed after carriage return**
X Line feed after carriage return Line feed after carriage return Line feed after carriage return
SW2-1 to SW2-2 OO |[300 baud 3C0 baud 19,200 baud**
X0 1200 baud 1200 baud 1200 baud
0oX 2400 baud 2400 baud 2400 baud
XX 9600 baud** 9600 baud** 9600 baud
swa-3 (o] Data Terminal Ready handshake** |Hardware handshake™ Hardware handshake**
X XON/XOFF XON/XOFF XON/XOFF
Swa-4 [e) NA Option Card Disabled** Option Card Disabled**
X Option Card Installed Option Card Installed
SW2-5t0 SW2-7] OOO |NA Hammer Timing Settings*** CSF 8in 1 and Envelope**
00X CSF Bin 1
XX0 CSF Bins 1,2,3 and Envelope
XOX CSF Bins 1 and 2
X00 CSF Bins 1,2 and Envelope
XXX CSFBins 1,2and 3
SwW2-8 O NA NA Auto Paper to Print Line**
X Auto Paper to Paper Bail
SW3-1 to SW3-5 - NA NA Hammer Timing Settings***
SW3-6 to SW3-8 - NA NA Vertical Alignment Settings***
Notes: + NA = not applicable, NS = not specified in manual.

+* O = switch open, X = switch closed.
*** Indicates factory setting.
«*** Set at factory—do not aiter.

Source: Apple ImageWriter User's Manual, Chapter 4, pages 39, 41, 44, 81 to 82
ImageWriter Il Technical Reference Manual, pages 22 to 23
ImageWriter LQ Technical Reference Manual, pages 27 to 28

See Also: 4.69. ImageWriter Default Settings
4.70. ImageWriter || Software Switches
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4.76. ImageWriter Alternate Character Sets

Hexadecimal Character Value

433

Language Set |$23 $24 $40 $5B $5C $5D $5E $6 $7B _$7C $7D %7
American | # $ @ | [ |\ ] A ) { 111 ~
British| £ $ @ [ \ ] A { | } ~
German| # $ § A o] U A a 6 7] ]
French| £ $ a . [0 § A é u e i
Swedish | # $ @ A @) A A F i) 4 ~
ltalian| £ $ § . c é A u a o é ]
Danish | _# $ @ | £ %} A A ' ® o & ~
Spanish| £ $ § | i I N ¢ A . fi c ~
Notes: See 4.75. ImageWriter DIP Switch Settings for
information on how to change character set.
Source: ImageWriter Il Technical Reference Manual, page 24
See Also: 4.70. ImageWriter Il Software Switches

4.75. ImageWriter DIP Switch Settings



4.77. LaserWriter Family History

Original Plus Il NT Il NTX

Width 18.5" (469.9mm) 18.5" (469.9mm) 20" (508mm) * 20" (508mm) *
Depth 16.2" (411.5mm) * 16.2" (411.5mm) * 18.9" (480.1mm) 18.9" (480.1mm)
Height 11.5" (292.1mm) 11.5" (292.1mm) 8.5" (215.9mm) 8.5" (215.9mm)
| Weight 77 Ibs (34.7kg) 77 Ibs (34.7kg) 46 Ibs (20.7kg) 46 Ibs (20.7kg)
CPU 11.16Mhz 68000 11.16Mhz 68000 11.16Mhz 68000 16.66Mhz 68020
RAM 1.5MB 1.5MB 2MB 2MB **

ROM 512K 1MB 1MB iMB ***

Ports RS-232, AppleTalk RS-232, AppleTalk RS-232, AppleTalk RS-232, AppleTalk, SCSI
Fonts 4 families **** 11 families t 11 families 1 11 families t
Software PostScript, Diablo 630 PostScript, Diablo 630 PostScript, Diablo 630 PostScript, Diablo 630, LaserJet+
Page Capacity 100 in, 20 out 100 in, 20 out 200 in, 100 out 200 in, 100 out
Introduced Jan-85 Jan-86 Jan-88 Jan-88

Notes: * Without paper trays; trays add 12" on Original and Plus, 6.5" on Il NT and Il NTX.

«** May be expanded to 12 MB.

«*** May be expanded on expansion board to 8 MB.
«**** Times, Helvetica, Courier, and Symbol.
«t Times, Helvetica, Helvetica Narrow, Courier, Symbol, Palatino, ITC Avant Garde, ITC Bookman, New Century Schoolbook,

ITC Zapf Chancery, ITC Zapf Dingbats.

Source: Apple LaserWriter Reference, pages 147 to 150

See Also: 4.68. ImageWriter Family History
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4.78. LaserWriter NTX Disk and File-System Operators

Qperator Syntax * Comments

cartstatus string CARTSTATUS false No card, device does not exist
string CARTSTATUS type id filetype true Information about device or file referenced by string

deletefile namestring DELETEFILE Deletes referenced file (namestring)
devdismount device DEVDISMOUNT Dismounts referenced device (device)
devmount device DEVMOUNT boolean Mounts referenced device (device); false return indicates device not mounted
devstatus device DEVSTATUS free size Returns status of referenced device
diskonline DISKONLINE boolean Returns true if device referenced is online and attached
diskstatus DISKSTATUS free total Returns information about the disk
initializedisk pages action INITIALIZEDISK Formats the disk and initializes the file system
filenameforall pattern proc scratchstring FILENAMEFORALL Executes proc for each file found matching pattern; scratchstring passed to proc
renamefile oldnamestring newnamestring RENAMEFILE Renames a file

setuserdiskpercent

percent SETUSERDISKPERCENT

Reserves percentage of file system for user files

status

stringname STATUS pages bytes access creation true

Returns information about file referenced in stringname

userdiskpercent

USERDISKPERCENT percent

Returns percentage of file system space for user files

Notes:

Source:

* In standard PostScript notation.

LaserWriter Reference, pages 46 to 52
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4.79 PostScript Page Types
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Page Type Printable Region Page Size Comments
Letter 8" x 10.78" 8.5"x 11" Standard American letter page
Legal 8" x 13.78" 8.5" x 14" Standard American legal page
A4 7.79" x 11.08" 8.27" x 11.69" Standard European A4-sized page
B5 6.45" x 9.76" 6.93" x 9.84" Standard European B5-sized page
Lettersmall 7.68" x 10.16" 8.5"x 11" Nonstandard American letter-sized page
A4small 7.47" x 10.85" 8.27" x 11.69" Nonstandard European A4-sized page
Note | Varies with paper tray* | Varies with paper tray*
Notes: * Selects Lettersmall if letter-sized tray is installed, Adsmall if Ad-sized tray is installed,
legal if legal-sized tray is installed, or B5 if B5-sized tray is installed.
Source: Apple LaserWriter Reference, pages 84 to 86

4.80. PostScript Fent Numbers

Font Number Font Name Font Style

0 Courier Normal

1 Courier Bold

2 Courier Oblique

3 Courier BoldOblique

4 Times Roman

5 Times Bold

6 Times ltalic

7 Times Boldltalic

8 Helvetica Normal

9 Helvetica Bold

10 Helvetica Qblique

11 Helvetica BoldOblique

12 Symbol Normal

13 ITC Avant Garde Book

14 ITC Avant Garde BookOblique

15 ITC Avant Garde Demi

16 ITC Avant Garde DemiOblique

17 ITC Bookman Demi

18 ITC Bockman Demiltalic

19 ITC Bockman Light

20 ITC Bockman Lightltalic

21 Helvetica Narrow Normal

22 Helvetica Narrow Bold

23 Helvetica Narrow BoldOblique

24 Helvetica Narrow Qblique

25 New Century Schoolbook |Roman

26 New Century Schoolbook |Bold

27 New Century Schoolbook |ltalic

28 New Century Schoolbook |Boldltalic

29 Palatino Roman

30 Palatino Bold

31 Palatino ltalic

32 Palatino Boldltalic

33 ITC Zapf Chancery Mediumltalic

34 ITC Zapf Dingbats Normal
Source: Apple LaserWriter Reference, page 89
See Also: 2.72. Font ID Numbers




4.81. LaserWriter statusdict Persistent Parameter Operators

Operator _____ Syntax * Comments
[pagecount PAGECOUNT int Returns number of pages printed (NT, NTX only)
| pagestackorder PAGESTACKORDER boolean Returns True if second page faces back of first page, otherwise False

setpagestackorder **

boolean SETPAGESTACKORDER

Sets pagestackorder (default = False)

ramsize

RAMSIZE int

Returns number of bytes in NTX

|setprintername ** string SETPRINTERNAME Sets printer name (31 characters or fewer)

printername string PRINTERNAME string Sets printer name and returns string that is actually used (may be substring)
setdosysstart ** boolean SETDOSYSSTART Sets Sys/Start file on startup status for NTX

dosysstart DOSYSSTART boolean Returns current setting of Sys/Start file on NTX

setsoftwareiomode ** |int SETSOFTWAREIOMODE Sets one of following modes: 0 = PostScript batch, 1 = PostScript interactive

2 = Diablo 630 emulation, 5 = HP LaserJet+ emulation

softwareiomode SOFTWAREIOMODE int Returns printer mode (default = 0, PostScript batch)
sethardwareiomode int SETHARDWAREIOMODE Sets on of following modes: 0 = serial, 2 = AppleTalk
hardwareiomode HARDWAREIOMODE int Returns hardware 10 mode setting (default = 0)

setsccbatch ** intint int SETSCCBATCH Sets channel, baud, and options (see 4.84.)

sccbatch int SCCBATCH int int Returns baud rate and options for hardware channel in first int
setdostartpage ** boolean SETDOSTARTPAGE Specifies whether NT/NTX is to perform test page on power-on
dostartpage DOSTARTPAGE boolean Returns setting of test page status on NT/NTX

setmargins ** int int SETMARGINS Sets top and left margins for physical page

| margins MARGINS intint Returns current top and left margin settings

setpagetype ** int SETPAGETYPE Sets page type (0 = letter, 1 = note)

|pagetype PAGETYPE int Returns current page type

setdefaulttimeouts **

int int int SETDEFAULTTIMEQUTS

Sets job, manual feed, and wait timeouts simultaneously

defaulttimeouts

DEFAULTTIMEQUTS int int int

Returns job, manual feed, and wait timeouts

setpassword int int SETPASSWORD boolean Changes password from first int to second, returns True if change made
checkpassword int CHECKPASSWORD boolean Returns True if int is equal to current system-administrator password
setidlefonts ** mark font sx sy rot nchars... SETIDLEFONTS [See source for description of command; sets characters to be scan converted while NTX is idle
idlefonts IDLEFONTS mark font sx sy rot nchars... See source for description of command; returns setidlefonts settings
seteescratch ** int int SETEESCRATCH Writes second int at position determined by first int into LaserWriter scratch EEROM
eescratch int EESCRATCH int Returns value at position (first int) from LaserWriter scratch EEROM
Notes: «* In standard PostScript notation.
+** Cannot be performed unless you have previously escaped from normal server save/restore context.
Source: LaserWriter Reference, pages 91 to 101
See Also: 4.78. LaserWriter NTX Disk and File-System Operators

4.84. LaserWriter setsccbatch Options

4.85. LaserWriter statusdict Volatile Parameter Operators

4.86. LaserWriter New PostScript Operators
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4.82. LaserWriter setsoftwareiomode Options

The Programmer's Apple Mac Sourcebook

New settings do not take effect until the current job is completed.

Setting Value Description
0 PostScript batch
1 PostScript interactive
2 Diablo 630 emulation
3 NOT USED
4 NOT USED
5 HP LaserJet+ emulation
Notes:
Source: Apple LaserWriter Reference, page 94
See Also:

4.83. LaserWriter sethardwareiomode Options

4.81. LaserWriter statusdict Persistent Parameter Operators

New settings do not take effect until the current job is completed.

Setting Value Description
0 Serial
1 NOT USED
2 AppleTalk
Notes:
Source: Apple LaserWriter Reference, page 95
See Also:

4.84. LaserWriter setsccbatch Options

4.81. LaserWriter statusdict Persistent Parameter Operators

Bit Numbers

FieldtoSet |7 6 5 4 3 2 1 0 Allowable Values
Parity x | x {00 =space, 01 = odd, 10 = even, 11 = mark
Flow Control x | x| x 000 = xon/xoff, 001 = dtr, 010 = etx/ack
Data Bits x | x 00 = std, 01 = 7 bits, 10 = 8 bits
Stop Bits | x 0 =1 bit, 1 = 2 bits
Notes: Note that the Apple manual is misleading in that field values
are really bit settings shown in decimal.
Source: Apple LaserWriter Reference, page 96
See Also: 4.81. LaserWriter statusdict Persistent Parameter Operators



4.85. LaserWriter statusdict Volatile Parameter Operators

Operator _ Syntax * Comments
setjobtimeout Int SETJOBTIMEOQUT Int represents a value, in seconds
jobtimeout JOBTIMEOQUT int Returns timeout value, in seconds (defauit = 0)

manualfeedtimeout [MANUALFEEDTIMEOUT int

Returns manual feed timeout, in seconds (default = 60)

waittimeout WAITTIMEOUT int Returns wait timeout, in seconds (default = 30)

manualfeed MANUALFEED boolean Returns setting of manual feed switch (default = FALSE, not manual feeding)
jobname JOBNAME string Returns name of current job

printerror Status tries PRINTERERROR Status represents error code, tries represents number of retries so far
product PRODUCT string Returns name of printer job is running on _

revision REVISION int Returns revision of the PostScript interpreter (3 in NTX)

appletalktype APPLETALK string Returns type portion of printer's AppleTalk name

Notes: * In standard Forth and PostScript notation.

Source: LaserWriter Reference, pages 102 to 105

See Also: 4.78. LaserWriter NTX Disk and File-System Operators

4.81. LaserWriter statusdict Persistent Parameter Operators
4.86. LaserWriter New PostScript Operators

4.86. LaserWriter New PostScript Operators

Operator Syntax * Comments
setpacking Boolean SETPACKING Sets array-packing mods to boolean value
currentpacking CURRENTPACKING boolean Returns current array-packing mode
packedarray Any0...anyN-1 n PACKEDARRAY packedarray |Creates a packed array object as defined; see source for details
setcacheparams Int int int SETCACHEPARAMS Sets topmost mark, lower, and upper values for cache
currentcacheparams |CURRENTCACHEPARAMS int int int Returns current cache parameters for mark, lower, and upper (default=mark, 1250, 12500)
Notes: * In standard Forth and PostScript notation.
Source: LaserWriter Reference, pages 110 to 112
See Also: 4.78. LaserWriter NTX Disk and File-System Operators

4.81. LaserWriter statusdict Persistent Parameter Operators

4.84. LaserWriter setsccbatch Options

4.85. LaserWriter statusdict Volatile Parameter Operators
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4.87. LaserWriter Reserved Communication Codes

Code PostScript Interpretation
Ctrl-C ($03) Interrupt
Cirl-D ($04) End of file
LF ($0A) End of line (ignored if following CR)
CR ($0D) End of line
Ctr-Q ($11) XON—start output
Ctrl-S ($13) XOFF—stop output
Ctrl-T ($14) Status query
Notes: These characters are not passed on in the data stream.
Source: LaserWriter Reference, page 145

4.88. LaserWriter NT Diablo Emulation Supported Control Characters

Diablo
| __Control Character Sequence Description
|[ESC BS (#) Backspace (#) spaces
[ESC HT (#) Horizontal tab to column (#)
[ESC LF Reverse line feed
ESC VT (#) Vertical tab to line (#)
|ESC FF (#) Set lines per page to (#)
ESCCRP Reset the printer
ESC DC1 (#) Set proportional spacing offset to (#)
ESC RS (#-1) Set vertical motion increment to (#)
ESC US (#-1) Set horizontal motion increment to (#)
ESC & End bold and shadow printing
[ESC’ Begin reverse printing
[ESC - Set vertical tab at present line
IESC . Begin normal printing
ESC O Set right margin to present position
|ESC 1 Set horizontal tab to present position
|ESC 2 Clear all tabs, horizontal and vertical
|[ESC 5 Begin printing in forward paper direction
ESC6 Begin printing in reverse paper direction
ESC 8 Clear horizontal tab at current position
ESC9 Set left margin to current position
ESC = Begin center justification of lines
ESCC Clear margins at top and bottom
ESCL Set bottom margin to current position
ESC S Revert to horizontal motion increment set by hardware switches
ESCT Set top margin to current position
ESCU Half-line feed (subscript)
ESC D Reverse half-line feed (superscript)
ESCE Begin automatic underscore of characters
ESCR End automatic underscore
ESC O Begin bold printing of character
ESCW Begin shadow printing of characters
ESC X Clear all character printing modes (bold, shadow, etc.)
ESC M Begin printing with full justification
Notes: + Capitalized words in code column are ASCII code name.
* Printing is done in Courier 10 pitch with auto line feed OFF.
Source: LaserWriter Reference, page 67
See Also: 4.89. LaserWriter NT Diablo Emulation eescratch Location Assignments



Section IV: Hardware

4.89. LaserWriter NT Diablo Emulation eescratch Location Assignments

eescratch Location Assignment Comments
58 Special switch mode 0 = Diablo 630 emulation, 1= interactive mode
59 Diablo auto LF feature 0=0FF, 1 =0N
60 Character pitch 0 = 10 cpi; other allowable values: 10, 12, 15
61 Font ID for bold font 1 = Courier Bold; 255 = disable Courier Bold
62 Font ID for normal font 0 = Courier
63 USED INTERNALLY

Source: LaserWriter Reference, page 69

See Also: 4.88. LaserWriter NT Diablo Emulation Supported Control Characters

4.90. LaserWriter NT LaserJet+ Emulation Font Mapping

Font ID LaserJet+ Font LaserWriter NT Font Used
3 Courier Courier
4 Helv Helvetica
5 Tms Rmn Times Roman
Source: LaserWriter Reference, page 74
See Also: 4.91. LaserWriter NT LaserJet+ Emulation Symbol Set Differences

4.92. LaserWriter NT LaserJet+ Emulation Supported Control Characters

4.91. LaserWriter NT LaserJet+ Emulation Symbol Set Differences

All Roman8 symbol characters map to the Adobe Symbol font

Char. Code LaserJet+ Character

$7F Gray patch (rubout)

$B0 Overline

$B3 Degree symbol

$E3 Stroked uppercase D (Eth)

$E4 Stroked lowercase d (eth)

$FO Uppercase Thorn

$F1 Lowercase Thorn

$F7 One-fourth symbol

$F8 One-half symbol

$FC Solid black square

$FE Plus/minus sign
Notes:

equivalent, except for those noted above.

Source: LaserWriter Reference, page 75
See Also:

4.90. LaserWriter NT LaserJet+ Emulation Font Mapping
4.92. LaserWriter NT LaserJet+ Emulation Supported Control Characters
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4.92. LaserWriter NT LaserJet+ Emulation Supported Control Characters

Page Orientation

LaserJet+
Control Char. Sequence Description
ESC&I00 Set portrait mode page orientation
ESC&I10 Set landscape mode page orientation
Font Selection
ESC(8U Use Roman8 symbol set
ESC(OU Use USASCII symbol set
ESC(s1P Use proportional character spacing
ESC(sOP Used fixed character spacing
ESC(s10H Set pitch to 10 cpi
ESC(s12H Set pitch to 12 cpi
ESC(s16.6H Set pitch to 16.6 cpi
ESC(s7C Set character size to 7 point type
ESC(s8C Set character size to 8 point type
ESC(s8.5C Set character size to 8.5 point type
ESC(s10C Set character size to 10 point type
ESC(s12C Set character size to 12 point type
ESC(s14.4C Set character size to 14.4 point type
ESC(s0S Use upright character style
ESC(s1S Use italic character style
ESC(s-3B Use light stroke weight
ESC(s0B Use medium stroke weight
ESC(s3B Use bold stroke weight
ESC(s3T Set font to Courier
ESC(s0OT Set font to Line Printer (LaserWriter uses Courier at 16.67 pitch)
ESC(s4T Set font to Helv (LaserWriter uses Helvetica)
ESC(s5T Set font to Tms Rmn (LaserWriter uses Times Roman)
ESC(s6T Set font to Gothic
ESC(s8T Set font to Prestige Elite
Page Length
ESC&1#P Set lines per page to #
ESC&1#E Set lines for top margin to #
ESC&1#F Set lines for bottom margin to #
Margins
ESC9 Clear margin
ESC&a#L Set left margin at column #
ESC&a#M Set right margin at column #
Vertical Line Spacing
ESC&1#C Line increments in #/48ths of an inch
ESC&I1D Set printing to 1 line per inch
ESC&lI2D Set printing to 2 lines per inch
ESC&I3D Set printing to 3 lines per inch
ESC&i4D Set printing to 4 lines per inch
ESC&I6D Set printing to 6 lines per inch
ESC&I8D Set printing to 8 lines per inch
ESC&l12D Set printing to 12 lines per inch
ESC&l14D Set printing to 14 lines per inch
ESC&l16D Set printing to 16 lines per inch
ESC&I24D Set printing to 24 lines per inch
ESC= Perform hali-line feed

(continued)




Section IV: Hardware

Table 4.92. Continued

Raster Graphics

LaserJet+

Control Char. Sequence Description
ESC*t75R Set graphics to 75 dpi

ESC*t100R Set graphics to 100 dpi

ESC’t150R Set graphics to 150 dpi

ESC*t300R Set graphics to 300 dpi

ESC*rO0A Start graphics at leftmost position
ESC*r1A Start graphics at current position
ESC*b#W (data) Raster graphics data (# items)

ESC'rB End raster graphics

Cursor Positioning

ESC&a#R

Set cursor to row #

ESC&aiC Set cursor to column #
ESC&a#H Set # of horizontal decipoints
ESC&a#V Set # of vertical decipoints
Underline

ESC&dD Begin underlining characters
ESC&d@ End underlining characters
Display Functions

ESCY Turn display functions on
ESCZ Turn display functions off
ESC&p#X (data) Print transparent # of bytes of data
Perforation Skip

ESC&IOL Disable perforation skip
ESC&I1L Enable perforation skip

Miscellaneous Features

ESC&k#H

Set horizontal motion index to #/120ths of an inch

ESC&k0S Set standard font pitch

ESC&k2S Set compressed font pitch

Line Termination

ESC&k0G CR=CR, LF =LF, FF=FF
ESC&k1G CR=CR+LF, LF=LF, FF=FF
ESC&k2G CR=CR,LF=CR +LF, FF=CR + FF
ESC&k3G CR=CR+LF,LF=CR+LF,FF=CR +FF
ESC&s0C Enable end-of-line wrapping
ESC&s1C Disable end-of-line wrapping
ESC&I#X Select # of copies

Paper Input Control

ESC&IOH Eject page

ESC&I1H Feed from tray

ESC&I2H Feed pages manually

ESC&I3H Feed envelope

Cursor Position

ESC*p#X Set horizontal cursor position at # of dots
ESC*p#Y Set vertical cursor position at # of dots

(continued)
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Table 4.92. Continued

Font Management
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LaserJet+
Control Char. Sequence Description
ESC*c#D Set font to font |D #
ESC*c#E Character code ASCII code #
ESC*cOF Delete all downloaded fonts
ESC*ci1F Delete all temporary fonts
ESC*c2F Delete last font ID specified
ESC*c3F Delete last font ID and character code specified
ESC*c4F Make temporary font
ESC*c5F Make permanent font
ESC*c6F Copy or assign font
ESC)s#W (data) Create font header # of bytes
ESC(s#W (data) Download character # of bytes
ESC(#X Designate primary download font ID #
ESC)#X Designate secondary download font ID #
ESC(0@ Primary font value 0
- |[ESC1@ Primary font value 1
ESC(2@ Primary font value 2
(ESC(3@ Primary font value 3
ESC)0@ Secondary font value 0
ESC1@ Secondary font value 1
ESC)2@ Secondary font value 2
ESC)3@ Secondary font value 3
Macros
ESC&f#Y Macro ID #
ESC&f0X Start macro
ESC&f1X Stop macro
ESC&f2X Execute macro
ESC&f3X Call macro
ESC&f4X Enable overlay macro
ESC&f5X Disable overlay macro
ESC&f6X Delete macro
ESC&f7X Delete all temporary macros
ESC&f8X Delete macro ID
ESC&f9X Make temporary macro
ESC&f10X Make permanent macro
ESC&f0S Push position
ESC&f1S Pop position

(continued)
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Table 4.92. Continued

Advanced Graphics

LaserJet+

Control Char. Sequence Description

ESC*c#A Set horizontal rule pattern size to # of dots

ESC*c#H Set horizontal rule pattern size to # of decipoints

ESC*c#B Set vertical rule pattern size to # of dots

ESC*c#V Set vertical rule pattern size to # of decipoints

ESC*cOP Print rule

ESC*c2P Print grayscale

ESC*c3P HP pattern

ESC*c2G 2% gray pattern

ESC*c10G 10% gray pattern

ESC*c15G 15% gray pattern

ESC*c30G 30% gray pattern

ESC*c45G 45% gray pattern

ESC*c70G 70% gray pattern

ESC*c90G 90% gray pattern

ESC*c100G 100% gray pattern

ESC*c1G Vertical lines pattern

ESC*c2G Horizontal lines pattern

ESC*c3G Diagonal lines pattern

ESC*c4G Diagonal lines pattern

ESC*c5G Grid pattern

ESC*c6G Diagonal grid pattern

Notes: « Capitalized words in code column are ASCII code name.
« # refers to user-supplied number, (data) refers
to user-supplied data.

Source: LaserWriter Reference, pages 72 to 82

See Also: 4.90. LaserWriter NT LaserJet+ Emulation Font Mapping

4.91, LaserWriter NT LaserJet+ Emulation Symbol Set Differences
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4.93. LaserWriter NT/NTX Operational Mode Switch Settings

LaserWriter Il NT Switch Settings

Swi1 | sw2 Setting
Up Up |AppleTalk enabled, RS-232C disabled
Up Dn_ [PostScript batch mode, RS-232C/RS-422 enabled at 9600 baud, parity ignored
Dn Up |Emulation mode, RS-232C enabled at 9600 baud
Dn Dn__|PostScript batch mode, RS-232C/RS-422 enabled at 1200 baud, parity ignored
LaserWriter Il NTX Switch Settings
Swi1 [ sw2 Setting
Up Up [AppleTalk enabled, RS-232C disabled
Up Dn |RS-232C/RS-422 enabled at 9600 baud
Dn Up |RS-232C/RS-422 enabled at 1200 baud
Dn Dn |RS-232C enabled at 9600 baud
SW3 | sW4 Setting
Up Up |PostScript batch mode
Up Dn | PostScript interactive mode
Dn Up |Emulation mode
Dn Dn |HP LaserJet+ emulation mode
SW5 | SWe - Setting
Up Up [XON/XOFF handshake protocol
Up Dn |DTR handshake protocol (data terminal ready)
Dn Up |ETX/ACK handshake protocol
Dn Dn | XON/XOFF handshake protocol
Notes: If AppleTalk is enabled, switches 3 through 6 have no effect on NTX.
Source: LaserWriter Reference, page 56
See Also: 4.84. LaserWriter setsccbatch Options
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lishing Company, 1987.
Contains much overlap with the Programmer’s In-
troduction to the Macintosh Family, but includes a
hardware summary not in the other volume. Again,
a good starting place for the uninitiated, but not
something that will be referred to over and over.
(ISBN 0-201-17765-X)

Chernicoff, Stephen. Macintosh Revealed, Volumes 1 and

2. 2nd ed. Indianapolis, IN: Hayden Books, 1987.
Probably the first entry-level work (originally pub-
lished in 1985) to explain the strange world of Mac
programming. The first volume, Unlocking the Tool-
box, provides an overview, telling you what the
various managers do and how they’re organized.
The second volume, Programming with the Tool-
box, builds a sample application to show exactly
how things work. The second edition has been
explicitly updated with information about HFS and
the Plus and SE models.
(ISBN 0-672-48400-5 Volume 1)
(ISBN 0-672-48401-3 Volume 2)

Knaster, Scott. How to Write Macintosh Software.

Hasbrouck Heights, NJ: Hayden Book Company, 1986.
An oddly titled book, since much of the book really
deals with how to debug and fix software. Scott was
one of the preeminent support specialists accessible
to developers during the early Mac days, and he
learned what problems most developers ran into;
this book is basically his summary of those prob-
lems and how to get around them. Essential reading
for newcomers.
(ISBN 0-8104-6564-7)

Knaster, Scott. Macintosh Programming Secrets. Read-

ing, MA: Addison-Wesley Publishing Company, 1988.
Allkinds of wonderful and useful information about
the newer versions of Apple’s computers and soft-
ware, with specific, excellent advice about color, the
Printing Manager, and the Window Manager as well
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as hints on making your software more responsiveto  Smith, David E., ed. MacTutor reprints, Volumes 1-4.
users. Good reading for advanced programmers. Anaheim, CA: MacTutor, 1986, 1987, 1988, 1989.

(ISBN 0-201-06661-0) Reprints of the articles that have appeared in this,
the only Macintosh programming journal. Inside
Macintosh andThe Programmer’s Apple Mac
Sourcebook provide the raw data, but to see the data

Mathews, Keith, and Friedland, Jay. Encyclopedia Mac
ROM. New York: Brady, 1988.
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assembly language. Unfortunately, the C examples
are in MPW C, with strings passed in Pascal form.
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Still, ahandy book for assembly-language program-
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Numbers
68000, 68020, 68881, 68851PMU, Z8530
ROM:s 392402
68000 pinouts 407-8
68020 ROM
long short bus cycle fault stack frames 400
module call stack frame 401
pinouts 409
680x0 ROM 392402
addressing modes 396
address space types 398
coprocessor interface register set map 402
data formats 13
exception stack frames 399
exception vectors 397
instruction set 393-95
normal stack frames 398
register set 392
special status word 401
stack frames 398402
68851 pinouts 411
68881 pinouts 410

A
ABusRecord data structure, AppleTalk Manager 359
actb (alert color table) resource formats 35
ADB extended key codes 383
ADB Manager
ADBDataBlock data structure 346
ADBSet InfoBlock data structure 347
bus command formats 346
bus register 3 data fields 346
bus routines 345
command formats 346
ADB standard key codes 382
AddrBlock data structure, AppleTalk Manager 362
addressing modes, 680x0 396
address space types, 680x0 398
advanced control calls
disk driver 316
serial driver 323
ALAP frame, AppleTalk Manager 361
alert(s)
actb (alert color table) resource format 33
ALRT (alert template) resource format 35
DITL resource format 41
standard icons 31
Alert StageList data structure, Dialog Manager 252
AlertTemplate data structure, Dialog Manager 252
allocation map, MFS 101
ALRT (alert template) resource format 35
AppFile data structure, Segment Loader 280
Apple II, memory organization 276
Apple DeskTop Bus pinouts 413
Apple Macintosh. See Macintosh hardware
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Apple modem serial port connectors 421
Apple SE, memory organization 275
AppleTalk Manager 353-66
ABusRecord data structure 359
AddrBlock data structure 362
ALAP frame 361
ATP Client Internet Address data structure 364
ATP flags field 364
ATP Packet data structure 364
ATPParamBlock data structure 363
DDP Datagram data structure 362
EntityName data structure 365
MPParamBlock data structure 360
names table entry data structure 365
NBP Packet data structure 365
result codes 366
RetransType data structure 366
routines 353-58
XPPParamBlock data structure 361
Apple XL, memory organization 275
ASCII
character set 19
control codes 18
key mapping (software) resource format 47
ATP Client Internet Address Data Structure, AppleTalk
Manager 364
ATP Flags Field, AppleTalk Manager 364
ATP Packet data structure, AppleTalk Manager 364
ATPParamBlock data structure, AppleTalk
Manager 363
attributes, resource 33
Resource Manager 194
AuxCtlRec data structure 238
AuxWinRec data structure, Window Manager 233

B

B*-Tree Node record layout 103

binary coded decimal number format 17

binary-decimal package routines, Package

Manager 260

binary numbers
conversion to signed decimal numbers 9
decimal numbers converted to 10
digit positions 22
hexadecimal and decimal conversions of 8
hexadecimal numbers converted to 4
two’s complements 12

BNDL (bundle) resource format 36

boot blocks layout, HFS 103

buses, pinouts and connectors 413-16

C

catalog key record layout 104
cctb (control color table) resource format 36
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CDEF (control definition) resource format 37
cdev (control panel device code) resource type

message values 37

resource format 37

result codes 38
character sets

ASCII 18, 19

Macintosh 20-21

special 118
CharByte and CharType values, Script Manager 225
chooser device ID flags, Device Manager 302
cicn (color icon) Resource Format 38
CInfoPBRec data structure, File Manager 292
clock register commands, real time 388
clut (color lookup table) resource format 39
CMovePBRec data structure, File Manager 293
CMY Color data structure, Color Picker package 350
CNTL (control template) resource format 39
CODE (code segment) resource format 39
ColorInfo data structure, Palette Manager 268
color lookup table (clut) resource format 39
Color Manager 215-16

CProcRec data structure 216

ReqListRec data structure 216

routines 215

SPRocRec data structure 216
color palette (pltt) resource format 51
Color Picker package

CMYColor data structure 350

HSLColor data structure 350

HSVColor data structure 350

routines 349
Color QuickDraw 208-14

additive color table 214

arithmetic drawing modes 212

ColorGrafPort data structure 210

ColorSpec data structure 209

color table data structure 209

cursor data structure 213

GrafVars data structure 213

icon data structure 213

PixMap data structure 211

PixPat data structure 211

RGBColor data structure 209

RGB equivalents of old QuickDraw colors 214

routines 208

transfer modes 212
color table(s)

control part identifiers for 239

dialog 251

menu 243

resource formats 35, 36, 39, 49, 56

window part identifiers for 234
command(s)

HyperTalk 109-11

Macintosh Programmer’s Workshop 115-20

MacsBug 122-23

Sound Manager 321
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comparison effect on 68000 status bits, SANE 371
compiler formats, REZ 60-65
connectors. See pinouts and connectors
constants, printing control 331
constants and data structures (QuickDraw) 200-207
Control Manager 236-39
AuxCtIRec data structure 238
control axis parameter values 239
control definition messages 239
ControlRecord data structure 237
CtlCTab data structure 238
part codes 237
part identifiers for color tables 238
routines 236
types 237
CProcRec data structure, Color Manager 216
crsr (color cursor) resource format 40
CtlCTab data structure, Control Manager 238
cursor(s)
Color QuickDraw 213
crsr resource format 40
CURS resource format 40
data masks 41
predefined 29
QuickDraw 198, 201
CURS resource format 40—41
CWindowRecord data structure, Window Manager 233

D
DAC(s)
device driver control routine messages 254
device driver format 254
standard 30
data formats 12-17
680x0 13
binary coded decimal number format 17
Macintosh 14-15
memory area terminology 16
string formats 16
data types, PICT 93
DateTimeRec data structure, operating system
utilities 327
dctb (dialog color table) resource format 35
DCtlEntry data structure Device Manager 300
DDP Datagram data structure, AppleTalk Manager 362
decimal numbers
binary coded format for 17
binary-decimal package routines 260
binary numbers converted to signed 9
conversion to binary 10
conversion to hexadecimal 11
digit positions 22
hexadecimal numbers converted to 3
Deferred Task Manager
DeferredTask data structure 368
routines 368
DefOSRec data structure, Start Manager 342
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DefStartRec data structure, Start Manager 342
DefVideoRec data structure, Start Manager 342
Desk Manager 253-54
DA device driver control routine messages 254
DA device driver format 254
editCmd parameters 254
routines 253
device driver(s)
DA
control routine messages, Desk Manager 254
format, Desk Manager 254
disk (see disk driver)
management (see Device Manager)
standard 30
Device Manager 297-314
chooser device ID flags 302
DCtlEntry data structure 300
device access modes 301
device driver flags 299
device driver structure 299
device ParamBlockRec data structure 298
device positioning modes 302
device unit table 301
graphic devices
attribute types 307
gDevice data structure 306
routines 305
interrupts
external/status interrupt vector table 304
primary interrupt vector table 303
priority levels 302
processor priority levels 303
secondary interrupt vector tables 303, 304
I/O queue record data structure 300
result codes 298
routines 297
sound devices
FFSynthRec data structure 314
FTSoundRec data structure 313
FTSynthRec data structure 313
note values 308-12
routines 307
SWSynthRec data structure 308
synthesizer types 308
tone data structure 313
standard unit assignments 301
dialog color table 251
dctb resource format 35
Dialog Manager 249-52
AlertStageList data structure 252
AlertTemplate data structure 252
color table 251
DialogRecord data structure 251
DialogTemplate data structure 252
item lists 250
item types 250
routines 249
standard item constants 251
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DialogRecord data structure, Dialog Manager 251
Dialog (DITL) resource format 41
Dialog Template data structure, Dialog Manager 252
Dialog Template (DLOG) resource format 42
digit positions in common bases 22
Dinfo data structure, File Manager 286
directory record layout 105
disk driver

advanced control calls 316

driver positioning modes 314

DrvSts data structure 315

result codes 315

routines 314
disk format

HFS 101-6

Macintosh 90

MFS 100-101
Disk Initialization package 367

result codes 367

routines 367

routine selectors 367
disks

SCSI address assignments 391

state control lines and registers 391
DITL (dialog or alert item list) resource format 41
DLOG (dialog template) resource format 42
Drive Queue (DrvQET1) data structure, File

Manager 296

Driver positioning modes, disk driver 314
Driver reset word, serial driver 322
DrvSts data structure, device driver 315
DXInfo data structure, File Manager 287

E

editCmd parameters, Desk Manager 254
Editing selection operators in commands 119-20
emulation, LaserWriter 44045
EntityName data structure, AppleTalk Manager 365
environment word, SANE 372
equal-tempered scale, sound driver 311-12
error messages, system 88
Event Manager

event codes 283

event masks, 284

event modifier flags 284

EventRecord data structure 282

EvQE1 data structure 282

keyboard event message 283

KeyTrans data structure 283

postevent result codes 284

routines 281
Event Manager, Toolbox. See Toolbox Event Manager
EventRecord data structure, Event Manager 282
EvQE]1 data structure, Event Manager 282
exception halt stack frame, SANE 373
exception vectors 390

680x0 397
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expressions in Macintosh Programmer’s Workshop
commands 119
extents key record layout 104

F
FamRec data structure, Font Manager 221
FCBPBRec data structure, File Manager 294
fctb (font color table) resource format 42
FFSynthRec data structure, Device Manager Sound
Driver 314
FHeaderRec data structure, Slot Manager 339
file(s)
creators and types 80-88
formats (see file format(s))
management (see File Manager)
record layout 105
standard package routines 264
standard predefined constants 266
standard resource 1Ds 266
standard routine selectors 265
supplied with system 78-79
file access modes, File Manager 289
file access permissions, File Manager 289
file control block data structure, File Manager 296
file directory format, MFS 101
file format(s)
MacBinary 91
MacPaint 91
MPW object 123-24
PackBits 92
PICT 92
resource 58
TIFF 97-99
file information flags, File Manager 288
File Manager 285-96
ClnforPBRec data structure 292
CMovePBRec data structure 293
DInfo data structure 286
drive queue (DrvQE1) data structure 296
DXInfo data structure 287
FCBPBRec data structure 294
file access modes 289
file access permissions 289
file control block data structure 296
file information flags 288
file positioning modes 288
FInfo data structure 286
FXInfo data structure 286
HParamBlockRec data structure 291
ParamBlockRec data structure 290
result codes 287-88
routines 285
volume control blocks data structure 294-95
WDPBRec data structure 293
File Manager result codes 287-88
File Manager routines 285
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file positioning modes, File Manager 288
file reference (FREF) resource format 44
files supplied with system 78-79
Finder information data structure, segment loader 279
FInfo data structure, File Manager 286
FixedAndInt data structure, Toolbox utilities 258
FKEY (function key) resource format 42
floppy disk, sectors per track 91
FMInput data structure, Font Manager 219
FMOutput data structure, Font Manager 219
FOND (font family) resource format 43
font characterization table, Font Manager 220
font color table (fctb) resource format 42
font family (FOND) resource format 43
font ID numbers 66-74
Font Manager 217-22
FamRec data structure 221
FMInput data structure 219
FMOutput data structure 219
font characterization table 220
font metrics data structure 220
FontRec data structure 218
numbers 218
routines 217
WidthTable data structure 222
FONT resource format 43
Format 1 snd resource format 54
Format 2 snd resource format 54
Four-Tone Synthesizer 313
Free Form Synthesizer 314
FREF (file reference) resource format 44
FTSoundRec data structure, Device Manager Sound
Driver 313
FTSynthRec data structure, Device Manager Sound
Driver 313
function key (FKEY) resource format 42
FXInfo data structure, File Manager 286

G
gDevice data structure 306
general information 3-25
GetEnvirons verb parameter values, Script
Manager 226
GetScript verb parameter values, Script Manager 226
global variables 189-91
GrafVars data structure, Color QuickDraw 213
graphics devices management 305-7
attribute Types 307
gDevice data structure 306
routines 305

H
hardware 377-446
68000 family and Z8520 microchips 392-402
disks 391
keyboards 378-83
Macintosh summary 377
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hardware continued
memory organization 384—88
NuBus 403-7
pinouts and connectors 407-25
printers 42646
registers and protocols 388-90
serial ports 391
hardware, ImageWriter II 432-33
hardware, LaserWriter 446
hexadecimal numbers 3-7
addition tables 5-6
conversion to binary numbers 4
conversion to decimal numbers 3
decimal numbers converted to 11
digit positions 22
multiplication tables 7
HFS boot blocks layout 103
HFS disk format 101-6
HFS volume information 102
HParamBlockRec data structure, File Manager 291
HSLColor data structure, Color Picker package 350
HSVColor data structure, Color Picker package 350
HyperCard. See HyperTalk
HyperTalk
commands 109-11
constants 113
messages 113-14
properties 112

I
ICN# (icon list) resource format 44
icon(s)
cicn (color) resource format 38
Color QuickDraw data structure 213
common user interface 76
ICON resource format 44
standard alert 31
ictb (color table dialog item) resource format 35
IDs
font numbers 66-74
menu select 243
Script Manager 224
Slot Manager sResource Apple-defined 339
Slot Manager Vendorinfo list 340
standard file resource 266
standard package 30
ImageWriter
alternate character sets 433
character pitch effects on functions 430
DB-9 and DB-25 serial port connectors 418
default settings 427
DIP switch settings 432
family history 426
printer control functions 428-30
ImageWriter 11 427-33
custom character data byte 431
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ImageWriter I continued

custom character width codes 431

software switches 428
INIT (initialization) resource format 44
InitZone parameter block, Memory Manager 278
installer

file spec flags 108

resource spec flag 108

script format 107
installer file spec flags 108
installer resource spec flag 108
installer script format 107
instruction set, 680x0 393-95
Int64Bit data structure, Toolbox utilities 258
interface components 76
interface Toolbox Managers. See Toolbox Managers
international package routines, Package

Manager 261-63
international (INTL) resource formats 45-46
international routine selectors, Package Manager 263
international sort ordering 23-24
international string comparison result codes 263
interrupt priority levels, Device Manager 302
INTL (international) O or itlO resource format 45
IntlORec data structure, Package Manager 262
INTL (international) 1 or itl1 resource format 46
Intl1Rec data structure, Package Manager 263
1/0 queue record data structure, Device Manager 300
itlb (international utilities package script bundles)
resource format 46

JK
jump table formats, segment loader 280
just-tempered scale, Sound Driver 308-11
KCHR (ASCII key mapping) resource format 47
key(s)
catalog key layout 104
extents key record layout 104
function key resource format 42
key mapping resource formats
KCHR ASCII software 47
KMAP hardware 47
predefined 75
keyboard(s) 378-83
command protocol 378
event message 283
key codes
ADB extended 383
ADB standard 382
international 381
U.S. 380
key transition codes 379
pinouts 424
keyboard/mouse pinouts 424
KeyTrans data structure, Event Manager 283
KMAP (keyboard mapping hardware) resource
format 47
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L
LaserWriter 43446
family history 434
hardware, NT/NTX operational mode switch
settings 446
software 435-46
DB-9 serial port connector 419
DB-25 serial port connector 420-21
Mini-8 serial port connector 420
new PostScript operators 439
NT Diablo emulation eescratch location
assignments 441
NT Diablo emulation supported control
characters 440
NT LaserJet+ emulation font mapping 441
NT LaserJet+ emulation supported control
characters 44245
NT LaserJet+ emulation symbol set
differences 441
NTX bus signals (connector) 416
NTX card layout 416
NTX disk and file-system operators 435
PostScript font numbers 436
PostScript page types 436
reserved communication codes 440
sethardwareiomode options 438
setsccbatch options 438
setsoftwareiomode options 438
statusdict persistent parameter operators 437
statusdict volatile parameter operators 439
Level 1 secondary interrupt vector table, Device
Manager 303
Level 2 external/status interrupt vector table, Device
Manager 304
Level 2 secondary interrupt vector table, Device
Manager 304
List Manager
ListRec data structure 270
masks 271
messages 271
routines 269
selection flag byte 270
ListRec data structure, List Manager 270
logical operators
in commands 119
truth tables for 25

M

MacBinary file format 91

mach (machine identification) resource format 48

Macintosh hardware
128/512 DB-9 serial port connectors 417
128/512/Plus keyboard command protocol 378
128/512/Plus keyboard pinouts 424
128/512/Plus key transition codes 379
128/512/Plus mouse pinouts 424
128/512/Plus/SE external drive connector 422
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Macintosh hardware continued
128/512/Plus/SE general memory organization 386
128/512/Plus/SE sound buffer 385
128/512/Plus/SE system RAM layout 384-85
128/512/Plus/SE video buffer 384
I general memory organization 387
II system RAM layout 385
II video card pinouts 425
character set 20-21
data formats 14-15
disk format 90-106
key codes

ADB extended 383

ADB standard 382

international 381

U.S. 380
machine summary 377
Plus/Se/lI mini-8 serial port connectors 417
Plus/SE/II SCSI connector 423

Macintosh Programmer’s Workshop (MPW)

command(s) 115-16
command status values 117
command terminators 117
editing selection operators in 119-20
expressions in commands 119
special characters in 118

object file format 123-24

Macintosh Programmer’s Workshop (MPW) tools
120-23

MacsBug (see MacsBug)

MacPaint file format 91

MacsBug
commands 122-23
exceptions 121

master pointer structure, Memory Manager 277

MBAR (menu bar) resource format 48

MBDF (default menu definition procedure) resource

format 48

MCEntry data structure, Menu Manager 242

mctb (menu color table) resource format 49

MDEF (menu definition) resource format 49

memory. See also Memory Manager
system traps/routines that may move or

purge 175-88

memory area terminology, 16

Memory Manager
InitZone parameter block 278
master pointer structure 277
memory organization

for 128/512 Plus 274
for I1 276
for SE 275
for XL 275
result codes 278
routines 273-74
tag byte format 277
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Memory Manager continued
zone block header data structure 277
zone data structure 276
memory organization, hardware 384-88
Macintosh 128/512/Plus SE 386
Macintosh II 387
MenuCRsrc data structure, Menu Manager 243
Menulnfo data structure, Menu Manager 242
Menu Manager 24044
bar defProc messages 244
definition messages 244
definition metacharacters 244
MCEntry data structure 242
menu color information table 243
MenuCRsrc data structure 243
Menulnfo data structure 242
Menu List data structure 243
MenuSelect ID/item return 243
routines 24041
MENU resource format 49
MenuSelect ID/item return, Menu Manager 243
MFS disk format 100-101
MFS file directory format 101
MFS volume allocation map 101
MFS volume information 100
microfloppy sectors per track 91
ModifierStub data structure, Sound Manager 320
mouse locations in windows, Window Manager 234
mouse pinouts 424
MPPParamBlock data structure, AppleTalk
Manager 360
MPW. See Macintosh Programmer’s Workshop
(MPW)

N
names table entry data structure, AppleTatk
Manager 365
NBP Packet data structure, AppleTalk Manager 365
NENT resource format 50
Not-a-Number codes, SANE 371
note values, Device Manager Sound Driver 308-12
nrct (rectangle positions) resource format 50
NuBus 403-7. See also Slot Manager (NuBus)
24-bit to 32-bit memory translation 4045
block transfer size and address 405
bus signals (connector) 414
ByteLanes mapping 405
card layout 413
Macintosh II pinouts and connectors 413-14
memory usage 403
NuBus to 68020 byte swapping 404
pinouts and connectors 413-14
slot memory assignments 404
TMx acknowledgement codes 406
TMx attention cycle codes
TMx transfer mode codes 406
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NullSTRec data structure, TextEdit 247
numeric conversions 3—-17

0

opcodes, PICT 94-97

operating system 77-90
error(s) 325
error messages 88
file creators and types 80-88
files supplied with 78-79
global variables 189-91
HyperCard (see HyperTalk)
installer 107-8
Macintosh disk format 90-106
Macintosh Programmer’s Workshop (see Macintosh

Programmer’s Workshop (MPW))

predefined packages 29
resources (see resource(s), operating system)
software history 77
software result codes 89-90, 327
traps (see operating system traps)
user interface (see user interface)
utilities 326-27
utility routines 326

operating system calls 272
ADB Manager 34547
AppleTalk Manager 353-66
Color Picker package 349-50
Deferred Task Manager 368
Device Manager 297-304
disk driver 314-16
Disk Initialization package 367
Event Manager 281-84
File Manager 285-96
graphics devices 305-7
Memory Manager 273-78
operating system utilities 326-27
Printing Manager 328-33
SANE 369-73
SCSI Manager 316-18
segment loader 279-80
serial drivers 321-24
Shutdown Manager 34344
Slot Manager 33440
sound driver 307-14
Sound Manager 319-21
Start Manager 34142
system error handler 324-25
time manager 368
vertical retrace manager 351-52
video driver 34748

operating system traps 128-88
by manager 160-74
memory moved/purged by select 175-88
by name 12943
by number 144-59
trap word format 128
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P
package(s)
predefined system 29
standard IDs 30
Package Manager 259-66
binary-decimal package routines 260
international package routines 261
international routine selectors 263
international string comparison result codes 263
IntlORec data structure 262
Intl1Rec data structure 263
routines 259
SFReply data structure 265
standard file package routines 264
standard file resource IDs 266
standard file routine selectors 265
supplied PACKs 260
PackBits file format 92
palette data structure, Palette Manager 268
Palette Manager
Colorinfo data structure 268
color methods 268
palette data structure 268
routines 267
ParamBlockRec data structure, File Manager 290
parameter RAM layout 388
PAT# (pattern list) resource format 51
patches (PTCHs), standard 30
PAT (pattern) resource format 50
PicComments 92-93
PICT data types 93
PICT file format 92-97
PICT opcodes 94-97
PICT (picture) resource format 51
pinouts and connectors 407-25
68000 pinouts 407-8
68020 pinouts 409
68851 pinouts 411
68881 pinouts 410
buses 413-16
LaserWriter NTX 416
NuBus(II) 413-14
SE connector 41415
keyboard/mouse printouts 424
Macintosh 128/512/Plus/SE external drive
connector 422
Macintosh II video card pinouts 425
Macintosh Plus/SE/II SCSI connector 423
serial port 417-21
SIMM connector (single inline memory module) 412
sound pinouts 423
pixel pattern (ppat) resource format 52
PixMap data structure, Color QuickDraw 211
PixPat data structure, Color QuickDraw 211
pltt (color palette) resource format 51
PostEvent result codes 284

)
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PostScript

font numbers 436

page types 436
powers of two 22
ppat (pixel pattern) resource format 52
predefined cursors 29
predefined keys 75
predefined system packages 29-32
PRER (Chooser device type) resource format 52
PRES (Chooser device type) resource format 53
primary interrupt vector table, Device Manager 303
printers 426-46
Printing Manager 328-33

printing control constants 331

result codes 330

routines 328

TDftBitsBlk data structure 333

TGetRotnBlk data structure 333

TGnlData data structure 331

TPrinfo data structure 329

TPrint data structure 329

TPrlob data structure 329

TPrStatus data structure 330

TRsIRec data structure 332

TRsIRg data structure 332

TSetRsIBlk data structure 332
processor priority levels, Device Manager 303
PTCHs. See patches (PTCHs), standard

Q
queue types, operating system utilities 327
QuickDraw 195-214. See also Color QuickDraw
bitmap data structure 204
color (old style) equates 204
constants 200
coordinate plane 207
cursor data structure 201
cursor routines 198
FontInfo data structure 206
grafPort data structure 202
grafPort routines 197
InitGraf default settings 207
miscellaneous routines 197
pen/line drawing routines 198
pen state data structure 205
pen transfer modes 206
picture data structure 205
point data structure 203
polygon data structure 205
QDProcs data structure 206
rect data structure 203
region data structure 203
regions/pixels/pictures routines 195-96
text drawing routines 199
text style (styleitem) equates 202
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R
RAM memory layout
128/512/Plus/SE system 384
model II system 385
parameter 388
real time clock register commands 388
record layout
B*-Tree node 103
directory 105
file 105
thread 106
registers and protocols
680x0 register set 392
disk state control lines and registers 391
exception vectors 390
real time clock register commands 388
SCC data and control registers 391
VIA interrupts 390
VIA registers 389
VIA timers 389
register set map, 680x0 coprocessor interface 402
ReqListRec data structure, Color Manager 216
resource(s), operating system 29-74
attributes 33
file format 58
font ID numbers 66-74
numbering 32
predefined system packages 29-32
REZ compiler formats 60—65
RMAKER syntax 59
ROM 31-32
sysEnvirons results 74
type(s) 33-34
type formats 35-57
Resource Manager 193-94
result codes and resource attributes 194
routines 193
result codes
AppleTalk 366
cdev resource type 38
Device Manager 298
disk driver 315
Disk Initialization 367
Event Manager postevent 284
File Manager 287-88
international string comparison 263
Memory Manager 278
operating system 89-90, 327
Printing Manager 330
Resource Manager 194
Scrap Manager 256
SCSI 318
serial driver 324
Slot Manager 340
SysEnv 259
Vertical Retrace Manager 352
result codes from SANE inquiries, SANE 371
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RetransType data structure, AppleTalk Manager 366
REZ compiler formats 60—65
RGBColor data structure, Color QuickDraw 209
RGB equivalents of old QuickDraw colors 214
RMAKER syntax 59
ROM resources 31-32
ROM traps and system calls 127-373
global variables 189-91
interface Toolbox Managers 192-271
operating system calls 272-373
ROM versions 127
system traps 128-88
ROM versions 127
routine selectors, international 263
ROv# resource format 53

S
SANE 369-73
comparison effect on 68000 status bits 371
data types 370
environment word 372
exception halt stack frame 373
Not-a-Number codes 371
result codes from SANE inquiries 371
routines 369
test-exception word 373
SANE environment word 372
SCC data and control registers 391
Scrap Manager
data formats 256
result codes 256
routines 255
ScrapStuff data structure 256
Script Manager 223-26
CharByte and CharType values 225
GetEnvirons verb parameter values 226
GetScript verb parameter values 226
ID numbers 224
routines 223
transliterate target values 225
scrn (screen configuration) resource format 53
ScrpSTElement data structure, TextEdit 248
SCSI address assignments 391
SCSI connector, Macintosh Plus/SE/II 423
SCSI Manager
control and status bits 317
device partition map 318
driver descriptor map 318
operations 317
result codes 318
routines 316
SE bus expansion signals (connector) 415
SE connector 414-15
SE expansion card layout 414
segment loader
AppFile data structure 280
Finder information data structure 279
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segment loader continued
jump table formats 280
routines 279
serial drivers
advanced control calls 323
reference numbers 322
reset word 322
result codes 324
routines 321
SerShk data structure 323
SerStaRec data structure 323
serial port pinouts and connectors 417-21
serial ports 391
SerShk data structure, Serial Driver 323
SerStaRec data structure, Serial Driver 323
SetStyle attribute controls, TextEdit 248
SExecBlock data structure, Slot Manager 337
SFReply data structure, Package Manager 265
Shutdown Manager
routines 343
ShutDwnlInstall masks 344
SInfoRecord data structure, Slot Manager 338
Single Inline Memory Module (SIMM Connector) 412
SIZE (Switcher/MultiFinder) resource format 54
Slot Manager (NuBus) 334-40. See also NuBus
FHeaderRec data structure 339
result codes 340
routines 334-36
SExecBlock data structure 337
SInfoRecord data structure 338
SpBlock data structure 337
SPRAMRecord data structure 339
sResource Apple-defined IDs 339
sResource directory data structure 338
VendorInfo list IDs 340
SndChannel data structure, Sound Manager 320
snth (synthesizer) resource format 55
software, ImageWriter 11 428-31
software, LaserWriter 43545
software history 77
sort ordering, international 23-24
sound buffer, Macintosh 385
sound driver 307-14
FFSynthRecdata structure 314
note values
equal-tempered scale 311-12
just-tempered scale 308—11
routines 307
SWSynthRec data structure 308
synthesizer types 308
Sound Manager
commands 321
ModifierStub data structure 320
routines 319
SndChannel data structure 320
synthesizer types 320
sound pinouts 423
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SpBlock data structure, Slot Manager 337
special characters in MPW commands 118
special status word, 680x0 401
sPRAMRecord data structure, Slot Manager 339
SProcRec data structure, Color Manager 216
Square Wave Synthesizer 308-12
sResource Apple-defined IDs, Slot Manager 339
sResource directory data structure, Slot Manager 338
stack frames

68020 long/short bus cycle 400

68020 module call 401

680x0 exception 398

680x0 normal 398
standard alert icons 31
standard drivers and DAs 30
standard file package routines, Package

Manager 264—66
standard file predefined constants, Package
Manager 266

standard file resource IDs, Package Manager 266
standard file routine selectors, Package Manager 265
standard package IDs 30
standard patches (PTCHs) 30
standard unit assignments, device driver 301
Start Manager

DefOSrec data structure 342

DefStartRec data structure 342

DefVideoRec data structure 342

routines 341
STElement/LHElement data structure, TextEdit 247
STR# (string list) resource format 55
string(s)

formats 16

result codes for international comparison 263

STR resource formats 55
STR (string) resource format 55
StScrpRec data structure, TextEdit 248
supplied PACKs, Package Manager 260
switch settings, LaserWriter 446
SWSynthRec data structure, device driver 308
synthesizer types

sound driver 308

Sound Manager 320
SysEnvirons results 74
SysEnvRec data structure, Toolbox utilities 258
SysEnv result codes, Toolbox utilities 259
system. See operating system
system error handler

routine 324

system errors 325
system traps. See operating system traps

T

tag byte format, Memory Manager 277
TDftBitsBlk data structure, Printing Manager 333
TERec data structure, TextEdit 246
test-exception word, SANE 373
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TEStyleRec data structure, TextEdit 247
TextEdit 245-48
justification codes 246
NullSTRec data structure 247
routines 245
ScrpSTElement data structure 248
SetStyle attribute codes 248
STElement/LHElement data structure 247
StScrpRec data structure 248
TERec data structure 246
TEStyleRec data structure 247
TextStyle data structure 248
TEXT resource format 55
TGetRotnBlk data structure, Printing Manager 333
TGnlData data structure, Printing Manager 331
thread record layout 106
TIFF file format 97-99
Time Manager
routines 368
TMTask data structure 368
TMx acknowledgment codes 406
TMx attention cycle codes 407
TMx line use 406-7
TMx transfer mode codes 406
tone data structure, Device Manager Sound Driver 313
Toolbox Event Manager 227-29
event codes 228
event masks 229
event modifier flags 229
EventRecord data structure 228
priorities 227
routines 227
Toolbox Managers
Color Manager 215-16
Color QuickDraw 208-14
Control Manager 236-39
Desk Manager 253-54
Dialog Manager 249-52
Font Manager 217-22
List Manager 269-71
Menu Manager 24044
Package Manager 259-66
Palette Manager 267-68
QuickDraw 195-214
Resource Manager 193-94
Scrap Manager 255-56
Script Manager 223-26
TextEdit 245-48
Toolbox Event Manager 227-29
Toolbox utilities 257-59
Window Manager 230-35
Toolbox utilities
FixedAndint data structure 258
Int64Bit data structure 258
routines 257
SysEnvRec data structure 258
SysEnv result codes 259
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TPrinfo data structure, Printing Manager 329
TPrint data structure, Printing Manager 329
TPrlob data structure, Printing Manager 329
TPrStatus data structure, Printing Manager 330
transliterate target values, Script Manager 225
trap word format 128
TRslRec data structure, Printing Manager 332
TRsIRg data structure, Printing Manager 332
truth tables for logical operations 25
TSetRslIBlk data structure, Printing Manager 332
two, powers of 22

two’s complements 12

U
user interface 75-76
common icons 76
components 76
predefined keys 75
Toolbox Managers (see Toolbox Managers)
utilities, operating system
DateTimeRec data structure 327
queue types 327
result codes 327
routines 326
utilities, Toolbox. See Toolbox utilities

\"
variables, global 189-91
VBLTask data structure, Vertical Retrace Manager 352
VendorInfo list IDs, Slot Manager 340
version
ROM 127
software resource format 56
vers (software version number) resource format 56
Vertical Retrace Manager
result codes 352
routines 351
VBLTask data structure 352
VIA interrupts 390
VIA registers 389
VIA timers 389
video buffer, Macintosh 384
video card pinouts 425
video driver (NuBus Card)
data structures 348
parameter IDs 347
VideoDeviceRec data structure 347
volume control blocks data structure, File
Manager 294-95
volume information
HFS 102
MFS 101

w

wctb (window color table) resource format 56
WDEF (window definition) resource format 57
WDPBRec data structure, File Manager 293
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WidthTable data structure, Font Manager 222 Window Manager continued

Window Manager 230-35 window types 232
AuxWinRec data structure 233 WIND (window) resource format 57
CWindowRecord data structure 233
mouse locations in windows 234 X-Z
routines 230-31 XPPParamBlock data structure, AppleTalk
WinCTab data structure 234 Manager 361
window definition messages 235 zone block header data structure, Memory
window hit messages 235 Manager 277

window part identifiers for color tables 234
WindowRecord data structure 232

zone data structure, Memory Manager 276
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THE APPLE® MACINTOSH® BOOK, 3rd ed.
Cary Lu

“If you have a Mac or are curious about them, this is the
book to have.” BYTE

The classic book that accompanied the introduction
of the Mac in 1984 is back again and thoroughly updated
to include information on the Mac II, SE, and Plus. THE
APPLE MACINTOSH BOOK is an authoritative and com-
prehensive examination of the Mac’s design philosophy,
architecture, hardware and software options, and signifi-
cant user issues. Cary Lu covers selecting the right Mac,
uses of the Mac, internal hardware expansion, mass-
storage options, local area networks, and more. Learn
about how the Mac works—its video screen, keyboard
and mouse, disks and disk drives, data pathways and
memory, and printers. You’ll find what’s currently and
soon to be available in word processing, graphics, busi-
ness software, communications, and desktop publishing
for the Mac. Lu provides information about program-
ming languages for the Mac and about how to work with
local area networks and AppleTalk. He explores the issue
of future directions for the Mac. THE APPLE MACIN-
TOSH BOOK—your Mac library is incomplete without it.
416 pages, softcover $21.95
Order Code: 86-96213

EXCEL IN BUSINESS
Number-crunching Power on the Apple®
Macintosh®

Douglas Cobb and The Cobb Group

“The definitive guide to Excel on the Macintosh...an
outstanding reference, for its readability and detail.”
Computer Book Review

If you’ve beenlooking for abook that shows how you
can hamness all the incredible power, speed, and simplic-
ity that Microsoft Excel has to offer, EXCEL IN BUSI-
NESS (now updated to version 1.5) is the perfect source.
With step-by-step tutorials and an abundance of working
examples, integrated software expert Douglas Cobb walks
you through the process of maximizing Excel’s potent
spreadsheets, creating illustrative charts, turning your
spreadsheet into a database manager, and switching on
the power of macros. You’ll also learn how to customize
menus and dialog boxes, take advantage of the new
formatting features for spreadsheets and charts, and use
each of the 47 powerful new spreadsheet functions. The
authors include practical applications that teach you how
to produce spreadsheets and graphics, how to work with
databases, how to master macros, and how to link Excel

to other programs. The book is packed with tutorials and
tips.

816 pages, softcover
Order Code: 86-95314

324.95

WORKING WITH WORD, 2nd ed.

The Definitive Guide to Microsoft® Word on the
Apple® Macintosh®

Chris Kinata and Gordon McComb

When you are ready to go beyond simple word
processing with Microsoft Word for the Macintosh, this
is the book of choice. Now updated for version 4, WORK-
ING WITH WORD is filled with inside advice, detailed in-
formation, and tutorials on every Word feature. You'll
find scores of excellent tips—many not in the documen-
tation—that add power to your creation of any kind of
printed document. Topics cover desktop publishing with
Word; integrating graphics into a Word document and
wrapping text around them; customizing menus and re-
trieving lost files; linking Word with other applications;
optimizing memory management; creating spreadsheetlike
tables; and working with lists and multiple columns.
You’ll find blueprints for newsletters, multicolumn bro-
chures, correspondence, and reports. WORKING WITH
WORD is the best, most complete, and most up-to-date
book on Microsoft Word available.

752 pages, softcover $21.95
Order Code: 86-96957

MUSIC THROUGH MIDI
Using MIDI to Create Your Own
Electronic Music System
Michael Boom

“Mr. Boomis a good teacher, and his book is a sure-footed
guide through yet another technological forest.”
The New York Times

Turn the promise of MIDI into musical reality with
the wealth of up-to-date information in this fact-filled
book. If you’ve never pressed a key onasynthesizer or put
a disk in a computer, you’ll find inspiration in this
introduction to the fundamentals of electronic music,
sound generation, and MIDI. You'’ll find a full explana-
tion of how MIDI sends data back and forth between
components, a look at channels and messages, and a pin-
by-pin description of MIDI hardware requirements. Tim
Gorman offers insights on MIDI in live performance, and
Tom Scott gives you the benefit of his experience on MIDI
in the recording studio.
304 pages, softcover
Order Code: 86-95884

$19.95



HYPERTALK™: PROGRAMMER’S QUICK
REFERENCE

Lon Poole

HYPERTALK: PROGRAMMER’S QUICK REFER-
ENCE offers every HyperTalk script writer easy access to
version 1.2.1 of HyperTalk. This handy guide offers
concise, alphabetic referencing to all HyperTalk com-
mands, functions, properties, constants, system messages,
and operators. Entries are accompanied by short code
examples and usage notes, and each shows the context of
use as well as syntax.

144 pages, softcover $595
Order Code: 86-96601

QUICK REFERENCE GUIDE TO
MICROSOFT® WORD FOR

THE APPLE® MACINTOSH®
Lisa Ann Jacobs

This great little guide offers you a handy action-
oriented reference to Microsoft Word through version 4.
You can look up specific tasks—customizing menus,
indexing, underlining text—without knowing the spe-
cific Word commands. It’s a practical, fast way to under-
stand and use Microsoft Word. Also included is an index
to commands and a summary of keyboard shortcuts.
144 pages, softcover $5.95
Order Code: 86-97146

TEMPUS TITLES

THE TOMORROW MAKERS
A Brave New World of Living-Brain Machines
Grant Fjermedal

“Talespinners have nothing on the hard-core science
freaks. This nonfiction book has enough new ideas for 16
Star Trek sequels. And better dialogue.”

Rudy Rucker, San Francisco Chronicle

Award-winning science writer Grant Fjermedal paints
a richly human picture of the lives and work of the
brilliant and sometimes eccentric robotics researchers at
Stanford, MIT, and Carnegie-Mellon. Through Fjer-
medal’s keen journalistic eye, you will see the world of
artificial intelligence and robotics and witness the break-
neck speeds at which these technologies are evolving. He
details the astounding work going on in robotics today,
including the process of downloading individual human
minds into computerized robots that never die. THE
TOMORROW MAKERS is an enthralling portrait of world-

class computer scientists and intense hackers who all
possess an unmatched passion and ability for “making
tomorrow.”

288 pages, softcover $8.95

Order Code: 86-96247

MACHINERY OF THE MIND
Inside the New Science of Artificial Intelligence
George Johnson

“Anideal presentation of what artificial intelligence is all
about.”
Douglas Hofstadter, author of Godel, Escher, Bach

Focusing on the work of giants—including Marvin
Minsky, Roger Schank, and Edward Feigenbaum—
George Johnson gives you an intimate look at the state of
Altoday. You’ll discover how machines are beginning to
understand English, discover scientific theories, and cre-
ate original works of art; how research in Al is helping us
understand the human mind; and how Al affects our lives
today. If you have any interest at all in science and
technology, MACHINERY OF THE MIND is captivating
reading.

352 pages, softcover $9.95
Order Code: 86-96072

PROGRAMMERS AT WORK
Interviews by Susan Lammers

“PROGRAMMERS AT WORK...does for budding soft-
ware writers what the Paris Review interviews did for
would-be fiction writers. It provides comfort, inspiration
and a sense of community with those who have already
succeeded in the field....It is not to be missed.”

The New York Times

PROGRAMMERS AT WORK is a collection of capti-
vating interviews that probe the minds of twenty of
today’s most notable programmers. The interviews high-
light the forces, the events, and the personality traits that
influenced today’s software movers and shakers. How do
these programmers approach program design? Is pro-
gramming a talent or a learned skill? An art or a science?
And how do these programmers envision the future of
computing? Although each interview reveals an individ-
ual success story, the collection, taken as a whole, pro-
vides a colorful portrait of the microcomputer industry.
Included are interviews with Andy Hertzfeld (Macintosh
Operating System), John Warnock (PostScript), C. Wayne
Ratliff ({BASE), Jonathan Sachs (Lotus 1-2-3), and Bill
Gates (BASIC). A lively appendix provides some actual
code and worksheets from these software wizards.

400 pages, softcover $9.95
Order Code: 86-97195



INVENTORS AT WORK
Interviews by Kenneth A. Brown
Foreword by James Burke
“Highly recommended.” Booklist
INVENTORS AT WORK is an outstanding collection
of 16 engaging and illuminating interviews with the most
notable inventors of our time—the creators of the laser,
the microprocessor, the human-powered airplane, the im-
plantable pacemaker, the Apple II computer, the plastic
soda bottle, and more. You’ll take a glimpse into the
creative process, look atinvention as art and invention by
committee, and see the impact of United States patent

laws and a capitalist economy on the inventive spirit.
408 pages, softcover $9.95
Order Code: 86-96080

OUT OF THE INNER CIRCLE

The True Story of a Computer Intruder
Capable of Cracking the Nation’s Most Secure
Computer Systems

Bill Landreth aka “The Cracker”

OUT OF THE INNER CIRCLE is a highly readable
story of adolescent ingenuity and intelligence mixed with
high-stakes corporate and government intrigue, written
by “The Cracker”—the computer wizard apprehended by
the FBI for illegally gaining access to high-level com-
puter systems. “The Cracker’details how he and his
“Inner Circle” clique of hackers penetrated the nation’s
largest and most sensitive computer networks with noth-
ing more than several hundred dollars. OUT OF THE
INNER CIRCLE—a first-person look at the secretive hacker
subculture and an eye-opening examination of the com-
puter security issue that affects us all.

248 pages, softcover $9.95
Order Code: 86-97344

COMPUTER LIB/DREAM MACHINES
Ted Nelson

“An exuberant, multifont compendium of computing
proverbs, anecdotes, jokes, predictions, and politics. Still
as fresh and relevant as it was a dozen years ago. COM-
PUTER LIB is a browser’s gold mine.”

PC World

This is a time whose book has come. First published
in 1974, COMPUTER LIB/DREAM MACHINES became
the first cult book of the computer generation. Embraced
by hackers, quoted by the press, it inspired thousands in
the computer industry. Although over ten years old,
COMPUTER LIB predicted the major issues of today—
design of easy-to-use computer systems, image synthesis,
artificial intelligence, computer-assisted instruction, and
hypertext—Nelson’s vision of a nonsequential way of
storing data. Now republished by Microsoft Press,
COMPUTER LIB/DREAM MACHINES brings this wildly
Utopian introduction to computers to a new generation.
Includes new commentaries, insights, and reconsidera-
tions.

336 pages, softcover
Order Code: 86-96031

$18.95
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call collect 824-7300).
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At last! An information-packed book that ends the repeated frustration of
scouring your reference library for key pieces of technical data. This unique
resource integrates facts about the Macintosh that used to be scattered in
dozens of sources into one convenient reference. With more than 300 pages of
charts and tables, all thoroughly indexed, THE PROGRAMMER'S APPLE
MAC SOURCEBOOK is your primary reference to Macintosh® Plus, SE, and IT
hardware and software, with specific details:

Data formats ® The many software and disk resource formats » Interface
toolbox managers, including Color Quick Draw ' Window Manager, Font
Manager, and Menu Manager * NuBus™Slot Manager®=Operating system calls=
Machine summaries of the keyboards, memory organization, CPUs, registers,
protocols, pinouts and connectors, and printers ® Hypercard? Installer
System, and Finder™= Video driver information = Hexadecimal and bina
conversions ® ASCII codes ® And more
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