
































































































































































































































































































































































































































































































































































































































































































































































3.295. Color Picker Package Routines 

Name Description Defined • Pascal Definition 
GetColor Displavs Color Picker dialog v 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:RGBColon; 
RGB2CMY Converts RGB color to CMY v PROCEDURE RGB2CMY rColor:RGBColor· VAR cColor:CMYColon; 
HSL2RGB Converts HSL color to RGB v PROCEDURE HSL2RGB hColor:HSLColor· VAR rColor:RGBColor · 
RGB2HSL Converts RGB color to HSL v PROCEDURE RGB2HSL rColor:RGBColor; VAR hColor:HSLColor · 
HSV2RGB Converts HSV color to RGB v PROCEDURE HSV2RGB hColor:HSVColor· VAR rColor:RGBColon: 
RGB2HSV Converts RGB color to HSV v PROCEDURE RGB2HSV rColor:RGBColor; VAR hColor:HSVColor ; 
Fix2Sma11Fract Converts fixed to fractional v FUNCTION Fix2Sma11Fract (f:Fixed) : SmaiiFract· 
Sma11Fract2Fix Converts fractional to fixed v FUNCTION Smai!Fract2Fix (s:SmaiiFract) : Fixed; 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: 

See Also: 

Inside Macintosh, pages V-174 to V-175 

3.035. RGBColor Data Structure 
3.156. Operating System Calls 
3.296. HSVColor Data Structure 
3.297. HSLColor Data Structure 
3.298. CMYColor Data Structure 
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350 The Programmer's Apple Mac Sourcebook 

3.296. HSVColor Data Structure 

Size Name Comments 
SmaiiFract hue Fraction of circle with red at 0 
SmaiiFract saturation Q-1: 0 =gray: 1 =pure color 
SmaiiFract value Q-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 
SmaiiFract hue Fraction of circle with red at 0 
SmaJIFract saturation Q-1: 0 =gray, 1 =pure color 
SmaiiFract 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 
SmaiiFract cyan 
SmaiiFract magenta 
SmaiiFract !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 theSiot the orimarv video slot v FUNCTION AttachVBLjtheSiot:INTEGER) : OSErr· 
DoVBLTask Executes VBL tasks for slot in aueue v FUNCTION DoVBL Task (theSiot:INTEGER) : OS Err· 
GetVBLQHdr Returns pointer to header of vertical retrace aueue II FUNCTION GetVBLQHdr : QHdrPtr;. 
SlotVInstall Adds slot-oriented VBL task to vertical retrace aueue v FUNCTION SlotVInstall (vbiTaskPtr:QEiemPtr- theSiot:INTEGER) : OSErr: 
SlotVRemove Removes slot-oriented VBL task from vertical retrace aueue v FUNCTION SlotVRemove (vbiTaskPtr:QEiemPtr· theSiot:INTEGER) : OSErr; 
Vlnstall Adds VBL task to vertical retrace aueue II FUNCTION Vlnstall (vbiTaskPtr:QEiemPtr) : OSErr· 
VRemove Removes VBL task from vertical retrace gueue 

----
II FUNCTI()N VRemove (vbiTaskPtr:QEiemPtr) : OSErr; 

Notes: ·Volume of Inside Macintosh where first definition of routine appeared (1-V). 

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

See Also: 3.156. Operating System Calls 
3.300. VBL Task Data Structure 
3.301. Vertical Retrace Manager Result Codes 
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352 The Programmer's Apple Mac Sourcebook 

3.300. VBL Task Data Structure 

Size Name Comments 
QEiemPtr lqlink Pointer to next queue entry 
INTEGER laTvoe Queue type 
ProcPtr vbiAddr Pointer to VBL task 

INTEGER vbiCount Task frequency 
INTEGER vbiPhase 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 vTvoErr I qType field is wrona type 
-1 loErr Task entrv wasn't in queue 
0 no Err No error 

Source: Inside Macintosh, page 11-353 

See Also: 3.299. Vertical Retrace Manager Routines 



3.302. AppleTalk Routines 

···~·· --·-· . ----· --····-- ··--····--
Name Descriotion Defined .. Pascal Definition 

MPPOoen Attempts to load .MPP driver if not already loaded II FUNCTION MPPOpen : OSErr· 
MPPCiose Removes .MPP driver and data from memory II FUNCTION MPPCiose : OSErr; 
LAPOpenProtocol Adds ALAP protocol type to protocol table II FUNCTION LAPOpenProtocol (theLAPType:ABByte; 

I orotoPtr:Ptr) : OS Err· 
LAPCioseProtocol Removes orotocol from protocol table II FUNCTION LAPCioseProtocol (theLAPTvoe:ABBvtel : OSEw 
LAPWrite Sends frame to another node II FUNCTION LAPWrite (abRecord:ABRecHandle; 

async:BOOLEAN) : OSErr; 

LAPRead Receives frame from another node II FUNCTION LAPRead (abRecord:ABRecHandle; 
async:BOOLEAN) : OSErr; 

LAPRdCancel Deaueues LAPRead call if no oacket arrived vet II FUNCTION LAPRdCancel CabRecord:ABRecHandle) : OSErr; 
DDPOpenSocket Adds socket and listener to socket table II FUNCTION DDPOpenSocket (VAR theSocket:Byte; 

sktlistener:Ptr) : OSErr· 
DDPCioseSocket Closes socket and cancels pending DDPRead calls II FUNCTION DDPCioseSocket (theSocket:Byte) : OSErr; 
DDPWrite Sends datagram to another socket II FUNCTION DDPWrite (abRecord:ABRecHandle; 

doChecksum:BOOLEAN; async:BOOLEAN) : OSErr; 

DDPRead Receives datagram from another socket II FUNCTION DDPRead (abRecord:ABRecHandle; 
retCksumErrs:BOOLEAN; async:BOOLEAN) : OSErr; 

DDPRdCancel OeQueues DDPRead call if no datagram arrived II FUNCTION DDPRdCancel (abRecord:ABRecHandle) : OSErr; 
ATPLoad ••• Loads .MPP and .ATP if necessary II FUNCTION ATPLoad : OSErr· 
ATPUnload •••• Marks .ATP driver as purgeable II FUNCTION ATPUnload : OSErr· 
ATPOpenSocket Opens socket for incoming requests II FUNCTION ATPOpenSocket (addrRcvd:AddrBiock; 

VAR atpSocket:Byte): OSErr-
ATPCioseSocket Closes socket II FUNCTION ATPCioseSocket (atp$ocket:Byte): OSErr; 
ATPSndRequest Sends request to another socket II FUNCTION ATPSndRequest (abRecord:ABRecHandle; 

async:BOOLEAN) : OSErr; 

Prior to Call 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
abUserReference •• 
lapAddress.dstNodeiD 
lapAddress.lapProtType 
lapReqCount 
laDDataPtr 
abUserReference •• 
lapAddress.lapProtType 
lapReqCount 
lapDataPtr 

Same as LAPRead 
NOT USED 

NOT USED 
abUserReference •• 
ddpType 
ddpSocket 
ddpAddress 
ddpReqCount 
ddpDataPtr 
abUserReference •• 
ddpSocket 
ddpReqCount 
ddpDataPtr 

Same as DDPRead 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
abUserReference •• 
alp Address 
atpReqCount 
atpDataPtr 
atpRspBDSPtr 
atpUserData 
atpXO 
atpTimeOut 
atpRetries 
atpNumBufs 

On Return 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
abOpcode (always tLAPWrite) 
abResult 

abOpcode (always tLAPRead) 
abResult 
lapAddress.dstNodeiD 
lapAddress.srcNodeiD 
laoActCount 
check abResult if error 
NOT USED 

NOT USED 
abOpcode (always tDDPWrite) 
abResult 

abOpcode (always tDDPRead) 
abResult 
ddpType 
ddpAddress 
ddpActCount 
ddpNodeiD 
check abResu!t if error 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
abOpcode (always tATPSndRequest) 
abResult 
atpEOM 
atpNumRsp 

(continued) 
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Table 3.302. Continued 

Name Description Defined • Pascal Definition 
ATPRequest Sends request to another socket but doesn't II FUNCTION ATPRequest (abRecord:ABRecHandle; 

require BDS structure for response buffers async:BOOLEAN) : OSErr; 

ATPReqCancel Dequeues ATPSndRequestiATPRequest II FUNCTION ATPReqCancel (abRecord:ABRecHandle; 
asyJ1c:BOOLEAN) : OSErr· 

ATPGetRequest Gets ready to receive ATPSndRequest or II FUNCTION ATPGetRequest (abRecord:ABRecHandle; 
ATPRequest call async:BOOLEAN) : OSErr; 

ATPSndRsp Sends response to another socket II FUNCTION ATPSndRsp (abRecord:ABRecHandle; 
async:BOOLEAN) : OSErr; 

ATPAddRsp Adds additional response packet to socket that II FUNCTION ATPAddRsp (abRecord:ABRecHandle) : OSErr; 
has already been sent initial part of response 

ATPResponse Sends response to another socket but doesn't II FUNCTION ATPResponse (abRecord:ABRecHandle; 
require BDS async:BOOLEAN) : OSErr; 

ATPRspCancel Dequeues ATPSndRsp or ATPResponse call II FUNCTION ATPRspCancel (abRecord:ABRecHandle; 
asvnc:BOOLEAN) : OSErr-

NPBRegister Adds name and address to node's name table II FUNCTION NBPRegister (abRecord:ABRecHandle; 
async:BOOLEAN) : OSErr; 

Prior to Call 
abUserReference •• 
atpAddress 
atpReqCount 
atpDataPtr 
atpUserData 
atpXO 
atpTimeOut 
atpRetries 
atpRspBuf 
atDAsoSize 
Same as ATPSndRequest 

abUserReference •• 
atpSocket 
atpReqCount 
atpDataPtr 

abUserReference •• 
atpSocket 
atpAddress 
atpRspBDSPtr 
atpTransiD 
atpEOM 
atpNumBufs 
atpBDSSize 
abUserReference •• 
atpSocket 
atpAddress 
atpReqCount 
atpDataPtr 
atpTransiD 
atpUserData 
atpEOM 
atoNumRso 
abUserReference •• 
atpSocket 
atpAddress 
atpTransiD 
atpRspUData 
atpRspBuf 
atpRsoSize 
Same as ATPSndRsp 

abUserReference •• 
nbpEntityPtr 
nbpBufPtr 
nbpBufSize 
nbpAddress.aSocket 
nboRetransmitlnfo 

On Return 
abOpcoc:te (always tATPRequest) 
abResult 
atpActCount 
atpEOM 
atpRspUData 

Check abResult if error 

abOpcode (always tATPGetRequest) 
abResult 
atpAddress 
atpBitMap 
atpTransiD 
atpActCount 
atpUserData 
atoXO 
abOpcode (always tATPSdRsp) 
abResult 

abOpcode (always tATPAddAsp) 
abResult 

abOpcode (always tATPResponse) 
abResult 

Check abResult if error 

abOpcode (always tNPBRegister) 
abResult 

(continued} 
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Table 3.302. Continued 

Name Description Defined • Pascal Definition 
NPBLookup Returns addresses of all entities with name II FUNCTION NBPlookup (abRecord:ABRecHandle; 

async:BOOLEAN) : OSErr; 

NBPExtract Returns one address from NBPLookup list II FUNCTION NBPExtract (theBuffer:Ptr; numlnBuf:INTEGER; 
whichOne:INTEGER; VAR abEntity:EntityName; 
VAR address:AddrBiock): OSErr; 

NBPConfirm Confirms that entity still exists II FUNCTION NBPConfirm (abRecord:ABRecHandle; 
async:BOOLEAN) : OSErr; 

OoenXPP Ooens XPP driver for use v FUNCTION OpenXPP (VAR xppRefnum: INTEGER) : OSErr; 
NBPRemove Removes entitv from table of names II FUNCTION NBPRemove (abEntity:EntityPtr) : OSErr· 
ASPOpenSession Initiates workstation/server session v FUNCTION ASPOpenSession (xParamBiock:XPPParmBikPtr; 

async:BOOLEAN) : OSErr; 

ASPCioseSession Closes workstation/server session v FUNCTION ASPCioseSession (xParamBiock:XPPParmBikPtr; 
asvnc:BOOLEAN) : OSErr; 

ASPAbortOS Aborts pending ASPOpenSession v FUNCTION ASPAbortOS (xParamBiock:XPPParmBikPtr; 
asvnc:BOOLEAN) : OSErr; 

ASPGetParms Returns three ASP parameters v FUNCTION ASPGetParms (xParamBiock:XPPParmBikPtr; 
async:BOOLEAN) : OSErr; 

ASPCioseAII Closes all active sessions v FUNCTION ASPCioseAII (xParamBiock:XPPParmBikPtr; 
asvnc:BOOLEAN) : OSErr· 

ASPUserWrite Transfers data about a session v FUNCTION ASPUserWrite (xParamBiock:XPPParmBikPtr; 
async:BOOLEAN) : OSErr; 

ASPUserCommand Sends command to server on a session v FUNCTION ASPUserCommand (xParamBiock:XPPParmBikPtr; 
async:BOOLEAN) : OSErr; 

Prior to Call 
abUserReference •• 
nbpEntityPtr 
nbpBufPtr 
nbpBufSize 
nbpDataField 
nboRetransmitlnfo 
NOT USED 

abUserReference ** 
nbpEntityPtr 
nbpAddress 
nboRetransmitlnfo 
NOT USED 
NOT USED 

rbSize 

wdSize 

rbSize 

On Return 
abOpcode (always tNBPLookup) 
abResult 

nbpDataField 

NOT USED 

abOpcode (always tNBPConfirm) 
abResult 
nbpDataField 

not used 
not used 
csCode 
sessRefnum 
asp Timeout 
asp Retry 
serverAddr 
scbPointer 
attn Routine 
esC ode 
sessRefnum 
csCode 
abortSCBPointer 
esC ode 
aspMaxCmdSize 
aspOuantumSize 
numSesss 
csCode 

cmdResult 
csCode 
sessRefnum 
asp Timeout 
cbSize 
cbPtr 
rbSize 
rbPtr 
wdSize 
wdPtr 
ccbStart 
cmdResult 
esC ode 
sessRefnum 
asp Timeout 
cbSize 
cbPtr 
rbSize 
rbPtr 
ccbStart 

(continued) 
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Table 3.302. Continued 

Name 
ASPGetStatus 

AFPCommand 

NBPLoad ••• 
NBPUnload •••• 
GetNodeAddress 
lsMPPOpen 
lsATPOoen 

Notes: 

Source: 

See Also: 

Descriotion Defined • Pascal Definition 
Returns server status v FUNCTION ASPGetStatus (xParamBiock:XPPParmBikPtr; 

async:BOOLEAN) : OSErr; 

Executes AFP command in XPPParmBikPtr v FUNCTION AFPCommand (xParamBiock:XPPParmBikPtr; 
asvnc:BOOLEAN) : OSErr; 

Reads .NBP code from file to appplication heap II FUNCTION NBPLoad : OSErr· 
Marks NBP code as ourQeable II FUNCTION NBPUnload : OSErr· 
Returns current node ID and network ID of caller II FUNCTION GetNodeAddress (VAR mvNode:mvNet:INTEGER): OSErr· 
Returns TRUE if MPP driver is loaded and runnlllg II FUNCTION lsMPPOpen : BOOLEAN· 
Returns TRUE if ATP driver is loaded and runnina II FUNCTION lsATPOpen: BOOLEAN· 

• These calls are the original high-level calls defined in Inside Macintosh Volume II. Volume V introduces new, so-called "preferred" calls for the 
low-level ALAP routines (see table below), which should be used in place of the original low-level routines. 
•• Volume of Inside Macintosh where first definition of routine appeared (1-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. 

Inside Macintosh, pages 11-275 to 11·304, V-516 to V-549 

3.156. Operating System Calls 
3.303. to 3.317. other AppleTalk tables 

··-·· __ .... --·-· . ·-·-··-- ........ . --··-· 
Old Routine Descriotion New Name Pascal Definition . BuildsBDS BuildBDS FUNCTION BuildBDS (buffPtr,bdsPtr:Ptr· buffSize:INTEGER) : INTEGER· . Builds single-frame DDP write data structure BulldDDPwds PROCEDURE BuildDDPwds (wdsPtr,headerPtr ,dataPtr:Ptr; 

destAddress:AddrBiock·DDPType:INTEGER· datalen:INTEGER); 
Builds single-frame LAP write data structure BuildLAPwds PROCEDURE BuildLAPwds (wdsPtr,dataPtr:Ptr; 

destHost.orotoTvoe.framelen:INTEGER): 
Returns current address of bridae in LO bvte GetBridaeAddress FUNCTION GetBridaeAddress : INTEGER· 

NBPExtract Extracts NBP entity names from look-up buffer NBPExtract FUNCTION NBPExtract (theBuffer:Ptr; numlnBuf,whichOne: INTEGER; 
VAR abEntity:Entitv~ame· VAR address:AddrBiockJ: OSErr; . Builds NBP entity structure NBPSetEntity PROCEDURE NBPSetEntity (buffer:Ptr; 
nboObiect nboTvoe nboZone:Str32); . Builds NBP names table entry NBPSetNTE PROCEDURE NBPSetNTE (ntePtr:Ptr; 
nboObiect nboTvoe nbpZone:Str32· Socket:INTEGER); 

Add Response Sends additional response packet to socket PAddResponse FUNCTION PAddResponse (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

A«achPH Adds protocol handler to node's protocol table PAttachPH FUNCTION PAttachPH (thePBptr:MPPPBPtr; async:BOOLEAN) : OSErr; 

CloseATPSkt Removes request receiving socket PCioseATPSkt FUNCTION PCioseATPSkt (thePBptr:A TPPBPtr; 
asvnc:BOOLEAN) : OSErr; 

Prior to Call 

rbSize 

See source 

NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

Prior to Call 

userData 
csCode 
atpSocket 
atpAags 
addrBiock 
reqlength 
reqPointer 
rspNum 
transiD 
csCode 
protType 
handler 
csCode 
atpSocket 

On Return 
csCode 
asp Timeout 
asp Retry 
serverAddr 
rbSize 
rbPtr 
ccbStart 
See source 

NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

-

On Return 

-

--
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Table 3.302. Continued 

Old Routine Descriotion New Name Pascal Definition 
CloseSkt Removes socket from table PCioseSkt FUNCTION PCioseSkt (thePBptr:MPPPBPtr; async:BOOLEAN) : OSErr; 

ConfirmName Confrims that entity still exists PConfirmName FUNCTION PConfirmName (thePBptr:MPPPBPtr; 
async:BOOLEAN) : OSErr; 

Detach PH Removes handler from node's protocol table PDetachPH FUNCTION PDetachPH (thePBptr:MPPPBPtr; 
async:BOOLEAN) : OSErr; 

GetRequest Gets ready to receive request from SendRequest PGetRequest FUNCTION PGetRequest (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

Aborts specific GetRequest call PKiiiGetReq FUNCTION PKiiiGetReq (thePBptr:ATPPBPtr; 
asvnc:BOOLEAN) : OSErr-. Aborts oustanding Lookup,Register,Confirm name PKiiiNBP~ FUNCTION PKiiiNBP (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr-

Aborts SendRequests/PNSendRequests PKiiiSendReq FUNCTION PKiiJSendReq (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

LoadNBP Reads NBP code from svstem file on Mac 12BK NOT DEFINED Assemblv-lanauaae definition only; see source 
LookupName Returns addresses of matches to name PlookupName FUNCTION PlookupName (thePBptr:MPPPBPtr; 

async:BOOLEAN) : OSErr: 

t Specifies socket through which request is sent PNSendRequest FUNCTION PNSendRequest (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

OpenATPSkt Opens request receiving socket POpenATPSkt FUNCTION POpenATPSkt (thePBptr:ATPPBPtr: 
async:BOOLEAN) : OSErr; 

OpenSkt Adds socket and listener to socket table POpenSkt FUNCTION POpenSkt (thePBptr:MPPPBPtr; 
asvnc:BOOLEAN) : OSErr· 

RegisterName Adds name/address of entity to node's names table PRegisterName FUNCTION PRegisterName (thePBptr:MPPPBPtr; 
async:BOOLEAN) : OSErr; 

ReiRspCB Cancels SendResponse in exactly-once mode PReiRspCB FUNCTION PReiRspCB (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

ReiTCB Dequeues SendRequest call PReiTCB FUNCTION PReiTCB (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSEw 

Remove Name Removes name from node's table PRemoveName FUNCTION PRemoveName (thePBptr:MPPPBPtr; 
asvnc:BOOLEANl : OSErr; 

Prior to Call 
csCode 
socket 
csCode 
interval 
count 
entityPtr 
confirmAddr 
esC ode 
protTvoe 
csCode 
atpSocket 
reqlength 
reqPointer 

csCode 
aKillQEI 
csCode 
aKiiiOE1 
csCode 
aKiiiQE1 
csCode 
csCode 
interval 
count 
entityPtr 
retBuffPtr 
maxToGet 
userData 
csCode 
atpSocket 
atpAags 
addrBiock 
reqlength 
reqPointer 
bdsPointer 
numOfBuffs 
timeOutVal 
retryCount 
csCode 
atpSocket 
addrBiock 
csCode 
socket 
csCode 
interval 
count 
ntOEIPtr 
veritvFiaa 
csCode 
atpSocket 
addrBiock 
csCode 
addrBiock 
csCode 
entityPtr 

count 
newSocket 

userData 
atpFiags 
addrBiock 
reqlength 
bitMap 
transiD 

count 
numGotten 

reqTID 
atpSocket 
atpFiags 
numOfResps 
retryCount 
intBuff 

atpSocket 

listener 
socket 
count 

transiD 

transiD 

On Return 
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Table 3.302. Continued 

Old Routine Description New Name Pascal Definition 
Send Request Sends request to and waits for response from PSendReques~ FUNCTION PSendRequest (thePBptr:ATPPBPtr; 

socket async:BOOLEAN) : OSErr; 

Send Response Sends response to socket PSendResponse FUNCTION PSendResponse (thePBptr:ATPPBPtr; 
async:BOOLEAN) : OSErr; 

Enables/disables intranode ~elivery PSetSelfSend FUNCTION PSetSelfSend (thePBptr:MPPPBPtr; 
asvnc:BOOLEAN) : OSErr; 

UnloadNBP Marks NBP code as purgeable on Mac 128K NOT DEFINED Defined for assemblv-lanQuaae onlv; see source 
WriteDDP Sends datagram to another socket PWriteDDP FUNCTION PWriteDDP (thePBptr:MPPPBPtr; 

async:BOOLEAN) : OSErr; 

WritelAP Sends frame to another node PWritelAP FUNCTION PWritelAP (thePBptr:MPPPBPtr; 
asvnc:BOOLEAN) : OSErr-

Notes: • Not defined in Volume II; new low-level routine. 

Source: Inside Macintosh, pages 11-304 to 11-345, V-511 to V-515 

Prior to Call 
userData 
csCode 
atpFiags 
addrBiock 
reqlength 
reqPointer 
bdsPointer 
numOfBuffs 
timeOutVal 
retrvCount 
csCode 
atpSocket 
atpFiags 
addrBiock 
bdsPointer 
numOfBuffs 
bdsSize 
transiD 
csCode 
newSelfFiaa 
csCode 
csCode 
socket 
checksum Flag 
wdsPointer 
csCode 
wdsPointer 

reqTID 
currBitMap 
atpFiags 
numOfResps 
retryCount 

reqTID 
user Data 

oldSelfFiaa 

On Return 
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Section Ill: ROM Traps and System Calls 

3.303. ABusRecord Data Structure 

Size Name Comments 
ABCaiiTvoe abOocode Call tvoe 
INTEGER abResult Result code from call 
LONG INT abUserReference User-defined 

Varies -> P. For IBDJ rota: 
Size Name 

LAPAdrBiock laoAddress 
INTEGER lapReaCount 
INTEGER laoActCount 

Ptr lapDataPtr 

For ddpProto: 
Bvte ddpType 
Byte ddpSocket 

AddrBiock ddpAddress 
INTEGER ddpReaCount 
INTEGER ddpActCount 

Ptr ddpDataPtr 
Bvte ddpNodeiD 

For nboProto: 
EntitvPtr nbpEntitvPtr 

Ptr nbpBufPtr 
INTEGER nbpBufSize 
INTEGER nbpDataField 
AddrBiock nbpAddress 

RetransType nbpRetransmitlnfo 

For atoProto: 
Byte atpSocket 

AddrBiock atoAddress 
INTEGER atpReaCount 

Ptr atpDataPtr 
BDSPtr atpRspBDSPtr 

BitMaoTvpe atpBitMao 
INTEGER atpTransiD 
INTEGER atpActCount 
LONGINT atpUserData 

BOOLEAN atoXO 
BOOLEAN atpEOM 

Byte atoTimeOut 
Byte atpRetries 
Bvte atoNumBufs 
Byte atpNumRsp 
Byte atpBDSSize 

LONG INT atpRspUData 
Ptr atpRsoBuf 

INTEGER atoRspSize 

Source: Inside Macintosh, pages 11-231 to 11-232, 11-274 to 11-299 

See Also: 3.302. AppleTalk Routines 
3.307. AddrBiock Data Structure 
3.315. EntityName Data Structure 
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Comments 
Destination or source node ID 
Lenath of frame or buffer, in bvtes 
Bvtes actually received 
Pointer to frame or buffer 

Tvoe of DDP orotocol 
Socket number 
Destination or source socket address 
Lenath of dataaram or buffer, in bvtes 
Bvtes actually received 
Pointer to dataaram or buffer 
Oriainal destination node ID 

Pointer to entitv name 
Pointer to buffer 
Size of buffer in bvtes 
Socket number, of number of addresses 
Socket address 
Retransmission information 

Socket number 
Destination or source socket address 
Size of buffer reauested, in bvtes 
Pointer to buffer 
Pointer to BDS resoonse 
Transaction bitmap 
Transaction ID 
Bvtes actuallv received 
User bvtes 
Exactlv-once flaa 
End-of-messaae flaa 
Retrv timeout interval, in seconds 
Maximum number of times to retrv 
Size of resoonse or oackets in elements 
Packets received, or seauence number 
Size of BDS resoonse, in elements 
User bvtes in transaction messaae 
Pointer to resoonse messaae buffer 
Resoonse messaae buffer size, in bvtes 
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3.304. MPPParamBiock Data Structure 

Size Name Comments 
QEiemPtr qlink Pointer to next queue entry 
INTEGER a Type Type of aueue 
INTEGER ioTrap Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioCompletion Completion routine address 
OS Err 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 

Notes: • Automatically set. 

Source: Inside Macintosh, pages V-511 to V-512 

See Also: 3.302. AppleTalk Routines 
3.307. AddrBiock Data Structure 
3.315. EntityName Data Structure 
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->~~~~~~~~--~~------C~o-m_m __ e_n-~------~ 
NOT USED 
Pointer to write data structure 

n R eglsterNameParm: or 
Byte interval Retry interval 
Byte count Retry count 
ptr entityPtr Pointer to NTB element entity 

Byte verifvFiaa (set= verify) 
Byte filler3 NOT USED 

n L or ookupNameParm: 
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 
INTEGER maxToGet Number of matches to get 
INTEGER numGotten Number matched 

For ConfirmNameParm· 
Byte interval Retry interval 
B_yte count Retry count 
Ptr entityPtr Pointer to NTB element entitv 

AddrBiock confirmAddr Pointer to entity 
Byte new Socket Socket number 
Byte filler4 NOT USED 

For K/1/NBPParm: 
I Ptr lnKiiiQE1 I Pointer to Qelem to cancel 
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3.305. XPPParamBiock Data Structure 

Size Name Comments 
OEiemPtr ialink Pointer to next aueue entry 
INTEGER iaTvoe Tvoe of aueue 
INTEGER ioTrap Routine trao 

Ptr ioCmdAddr Routine address 
ProcPtr ioComoletion Comoletion routine address 
OS Err ioResult OS result code 

LONG INT cmdResult Command result (ATP user bytes) 
INTEGER ioVRefNum Volume reference or drive number 
INTEGER ioRefNum Driver reference number 
INTEGER csCode Call command code 

Varies Based on XPPParmTyoe 

For ASPODenPrm: 
Size Name Comments 

AddrBiock serverAddr Address block for server 
Ptr scbPointer Pointer to SCB 
Ptr attn Routine Pointer to attention routine 

For ASPSubPrm· 
INTEGER cbSize Command block size in bytes 

Ptr cbPtr Pointer to command block 
INTEGER rbSize Reolv buffer size in bytes 

Ptr rbPtr Pointer to reply buffer 
Varies Based uoon XPPEndPrmTvoe 

Source: Inside Macintosh, page V-535 

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

3.306. ALAP Frame 

abortSCBPtr 

For XPPPrmB/k• 
INTEGER sessRefnum 

Byte asp Timeout 
Byte asp Retry 

<-- Varies 

--> For AFPLogln/Prm: 
Size Name 

AddrBiock afpAddrBiock 
Ptr afpSCBPtr 
Ptr afoAttnRoutine 

Size Name Comments 
Byte lapDstAdr Destination node ID 
Byte lapSrcAdr Source node ID 
Byte lap Type ALAP protocol type 

0-600 bytes lap Data Data 
word lapFrmChk Frame check seauence 

Notes: First three bytes constitute header. 

Source: Inside Macintosh, page 11-306 

See Also: 3.302. AppleTalk Routines 
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Comments 
SCB ointer for Abort OS 

Offset to session refnum 
Timeout value for A TP 
Retrv count for ATP 
Based on XPPSubPrmType 

Comments 
AFPLogin address block 
Pointer to SCB in AFPLogin 
Pointer to attn routine in AFPLogin 
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3.307. AddrBiock Data Structure 

Size Name Comments 
INTEGER aNet Network number 

Bvte aNode NodeiD 
Bvte a Socket Socket number 

Source: Inside Macintosh, page 11-281 

See Also: 3.302. AppleTalk Routines 

3.308. DDP Datagram Data Structure 

Size Name Comments 
3 bvtes ALAPHdr See 3.306. 
Word ddplenath * 
Word ddpChecksum Checksum 
Word ddoDstNet Destination network number 
Word ddpSrcNet Source network number 
Bvte ddpDstNode Destination node ID 
Bvte ddoSrcNode Source node ID 
Bvte ddoDstSkt Destination socket number 
Byte ddpSrcSkt Source socket number 
Bvte ddpType DDP protocol type 

0-568 bvtes ddoData 

Notes: * LO 10 bits are datagram length, in bytes; 
HO 2 bits are not used; bits 1 Q-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 

The Programmer's Apple Mac Sourcebook 
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3.309. ATPParamBiock Data Structure 

Size Name Comments 
OEiemPtr IQLink Pointer to next Queue entry 
INTEGER IQType Type of Queue 
INTEGER ioTrao Routine trap 

Ptr ioCmdAddr Routine address 
ProcPtr ioCompletion Completion routine address 
OS Err ioResult OS result code 

LONG INT userData ATP user bvtes 
INTEGER reQTID ReQuest transaction ID 
INTEGER ioRefNum Driver reference number 
INTEGER csCode Call command code * 

Byte atpSocket Socket number (or currBitMao) 
Byte atpFiaas Control information 

AddrBiock addrBiock Source/dest socket address 
INTEGER reQLength ReQuest/response length 

Ptr reQPointer Pointer to ~uestlresponse data 
Ptr bdsPointer Pointer to response BDS 

Varies Based on MPPParmType 

Notes: * Automatically set. 

Source: Inside Macintosh, pages V-512 to V-513 

See Also: 3.302. AppleTalk Routines 
3.307. AddrBiock Data Structure 
3.315. EntityName Data Structure 
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--> F< S dR or en e uest arm, NS dR en eauest arm: 
Size Name Comments 
Byte numOfBuffs Number of buffers 
Byte timeOutVal Timeout interval 
Byte numOfResps Responses actually received 
Bvte retrvCount Retries made 

INTEGER intBuff USED INTERNALLY 

For SendRel onseParm: 
I Byte fillerO I Count of responses sent I 
I Byte BDSSize I Count of BDS elements I 
I INTEGER transiD !Transaction ID I 
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3.31 0. ATP Packet Data Structure 

Size Name Values/Comments 
3 bytes 

5 or 13 bytes 
byte 
byte 
word 
long 

0-578 bytes 

Notes: 

Source: 

See Also: 

ALAPHdr See 3.306. 
ddpDtgmHdr See 3.308. 
atpControl * 
atpBitMap or atpRespNo Transaction bitmap or seQuence# 
atpTransiD Transaction ID 
atpUserData User bytes 
atpData Data 

* Bits 6-7: Function code; Bit 5: XO; Bit 4: EOM; Bit 3: STS; Bits Q-2: NOT USED. 

Inside Macintosh, page 11-313 

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 Descriotion 
X X NOT USED 

X Exactly-once flag 
X End-of-message flag 

X Send-transmission-status flag 
X NOT USED 

X Transaction ID valid flag 
X Send checksum flag 

Source: Inside Macintosh, pages 11-313 to 11-314 

See Also: 3.309. ATPParamBiock Data Structure 

3.312. ATP Client Internet Address Data Structure 

Size Name Comments 
Word netiD Network number 
Byte nodeiD NodeiD 
Byte sktNumber Socket number 

Source: Inside Macintosh, page 11-314 

See Also: 3.309. ATPParamBiock Data Structure 
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3.313. NBP Packet Data Structure 

Size Name Comments 
3 b~es alapFrameHdr ALAP frame header (see 3.306.) 

5 or 13 brtes ddpDatagramHdr DDP datagram header (see 3.308.' 
Byte ! packType/tupleCount * Packet type and tuple count 
Byte nbpPackiD NBP packet ID 

Varies tuples Tuple list 

Notes: * Packet type is upper 4 bits, tuple count is lower 4 bits. 

Source: Inside Macintosh, page 11-320 

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 ntNodeiD NodeiD 
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 Enti~zone 

Source: Inside Macintosh, page 11-321 

See Also: 3.302. AppleTalk Routines 

3.315. EntityName Data Structure 

Size Name Comments 
Str32 obiStr Enti~ 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 

365 
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3.316. RetransType Data Structure 

Size Name Comments 
Byte retranslnterval 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 sktCiosedErr 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 extract Err NBP: can't find tuple in buffer 
-3103 cksumErr DDP: bad checksum 
-3102 noMPPError MPP: driver not installed 
-3101 buf2Sma11Err 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 no Rei Err ATP: no release received 
-1100 badBuffNum ATP: bad sequence number 
-1099 badATPSkt ATP: bad responding socket 
-1098 tooManySkts ATP: too many responding sockets 
-1097 tooManyReqs ATP: too many concurrent requests 
-1096 reqFailed ATP: ATPSndReqest 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 nbQ_ConfDiff 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 lportlnUse 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 noB ridge Err General: no bridge found 
-92 ddplenErr DDP: datagram length too big, or ALAP: data length too big 
-91 ddpSktErr DDP: socket error 
0 no Err 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 

Name Description Defined* Pascal Definition 
DIBadMount Called when disk-inserted event indicates error II FUNCTION DIBadMount Cwhere:Point· evtMessaae:LONGINn : INTEGER; 
DIFormat Formats disk in drive II FUNCTION DIFormat (drvNum:INTEGER) : OSErr 
DILoad Loads Disk lnit package into unpurgeable memory II PROCEDURE DILoad· 
DIUnload Makes Disk lnit p~ckage purgeable II PROCEDURE DIUnload; 
DIVerifv Verifies format of disk II FUNCTION DIVerifv (drvNum:INTEGER) : OSErr· 
DIZero Writes volume info and other init information II FUNCTION DIZero (drvNum:INTEGER· vo1Name:Str255) : OSErr; 

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 Initialization Result Codes 

3.319. Disk Initialization Routine Selectors 

Value Constant 
0 diBadMount 
2 diload 
4 diUnload 
6 diformat 
8 diVerifi' 
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 memFuiiErr Not enough room in heap zone 
-84 firstDskErr First of range of low-level disk errors 
-64 lastDskErr Last of rang_e 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 voiOnlinErr Volume already on line 
-50 lQaramErr Drive number bad 
-36 ioErr 1/0 error 
0 no Err 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 
Ins Time Adds task to Time Manager Queue IV PROCEDURE lnsTime.(tmTaskPtr:QEiemPtr).· 
Prime Time Schedules routine to be executed IV PROCEDURE PrimeTime (tmTaskPtr,count:LONGINT): 
RmvTime Removes task from Time Manager Queue IV PROCEDURE RmvTime (trnTaskPtr:OEiemPtr)· 

Notes: • Volume of Inside Macintosh where first definition of routine appeared (1-V). 

Source: Inside Macintosh, pagesiV-300 to IV-301 

See Also: 3.156. Operating System Calls 
3.322. TMTask Data Structure 

3.322. TMTask Data Structure 

Size Name Comments 
QEiemPtr IQLink Pointer to next Queue entry 
INTEGER IQType Queue type 
ProcPtr tmAddr Pointer to time routine 

INTEGER tmCount RESERVED 

Source: Inside Macintosh, page IV-299 

See Also: 3.321. Time Manager Routines 

3.323. Deferred Task Manager Routines 

Name 
DTinstall 

Pascal Definition 

Notes: * Volume of Inside Macintosh where first definition of routine appeared (1-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 
QEiemPtr ,Qlink Pointer to next Queue entry 
INTEGER !QType Queue type 
INTEGER dtFiags RESERVED 
ProcPtr dtAddr Pointer to task 

LONG INT dtParm Optional parameter for task 
LONG INT dtReserved RESERVED (must be 0) 

Source: Inside Macintosh, page V-466 

See Also: 3.323. Deferred Task Manager Routines 
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3.325. SANE Routines 

Name 
Annuity 
ArcTan 
ClassComp 
Class Double 
Class Extended 
Class Real 
Compound 
CopySian 
Cos 
Dec2Num 
Dec2Str 
Exp 
Exp1 
Exp2 
GetEnvironment 
GetHaltVector 
GetPrecision 
Get Round 
Ln 
Ln1 
Log2 
Logb 
Nextoouble 
Next Extended 
NextReal 
Num2Comp 
Num2Dec 
Num2Double 
Num21nteger 
Num2Lonaint 
Num2Real 
Num2Str 
ProcEntry 
ProcExit 
Random X 
Relation 
Remainder 
Rint 
Scalb 
SetEnvironment 
SetException 
Set Halt 
SetHaltVector 
SetPrecision 
SetRound 
Sin 
Str2Dec 

Str2Num 
Tan 
T estException 
TestHalt 
~ 
IXowrY 

Notes: 

Source: 

See Also: 

DescritJtion Pascal Definition 
Returns annuity (1-(1+r)11(·nJ}r FUNCTION Annuity (r,n:extended): extended· 
Returns arctanaent FUNCTION ArcTan (x:extended): extended; 
Returns class of camp FUNCTION ClassComp (x:com_p) : NumCiass: 
Returns class of double FUNCTION ClassDouble (x:double) : NumCiass· 
Returns class of extended FUNCTION ClassExtendedix:extended): NumCiass: 
Returns class of sinale FUNCTION ClassReal (x:real) : NumCiass: 
Returns (1 + r)11n FUNCTION Compound (r,n:extended}: extended· 
Copies sian of first araument onto second FUNCTION CopySign (x,y:extended): extended· 
Returns cosine FUNCTION Cos {x:extended): extended· 
Converts decimal record to SANE number FUNCTION Dec2Num (d:Decimal) :extended· 
Converts decimal number to decimal string PROCEDURE Dec2Str (f:DecForm; d:decimal· VAR s:DecStr): 
Returns base-e exponential e11x FUNCTION Exp (x:extended): extended· 
Returns exp(x)-1 FUNCTION Exp1 (x:extended}: extended; 
Returns base-2 exQ_onential FUNCTION Exp2 (x:extended): extended;_ 
Returns environment word PROCEDURE GetEnvironment (VAR e:Environment); 
Returns halt vector FUNCTION GetHaltVector : LONGINT; 
Returns arithmetic precision FUNCTION GetPrecision : RoundPre: 
Returns rounding direction FUNCTION GetRound : RoundDir· 
Returns base-e logarithm FUNCTION Ln (x:extended): extended; 
Returns n(1 +X) FUNCTION Ln1 (x:extended): extended; 
Returns base-2 logarithm FUNCTION LOG2 (x:extended): extended; 
Returns binary exponent of x FUNCTION Logb (x:extended): extended; 
Returns value x value towards y FUNCTION NextDouble (x,y:double): double; 
Returns value x value towards y FUNCTION NextExtended (x,y:extended) : extended; 
Returns value x value towards y FUNCTION NextReal (x,y:real): real· 
Converts number to SANE comp format FUNCTION Num2Comp (x:extended) : comp; 
Converts SANE number to decimal number PROCEDURE Num2Dec (f:DecForm; x:extended· VAR d:Decimal}; 
Converts number to SANE double format FUNCTION Num2Double (x:extended): double; 
Converts number to integer format FUNCTION Num21nteger (x:extended): INTEGER· 
Converts number to inteaer format FUNCTION Num2Lonaint (x:extended) : LONGINT· 
Converts number to SANE single format FUNCTION Num2Real (x:extended) : real; 
Converts number to strina PROCEDURE Num2Str (f:DecForm· x:extended; VAR s:DecStr); 
Returns current environment, sets default PROCEDURE ProcEntry (VAR e:Environment); 
Restores caller's environment PROCEDURE ProcExit (e:Environment); 
Returns pseudo random number FUNCTION RandomX (VAR x:extended): extended; 
Returns relation of two values FUNCTION Relation (x,y:extended): ReiOp; 
Returns remainder of division FUNCTION Remainder (x,y:extended· VAR quo:INTEGER): extended; 
Returns rounded integer FUNCTION Rint (x:extended) : extended; 
Returns x * 211n FUNCTION Scalb (n:integer; x:extended): extended; 
Sets environment word PROCEDURE SetEnvironment (e:Environment); 
Sets exception flaas PROCEDURE SetException (e:Exception; b:BOOLEAN); 
Sets halt settings PROCEDURE SetHalt (e:Exception· b:BOOLEAN); 
Sets halt vector PROCEDURE SetHaltVector (v:LONGINT); 
Sets arithmetic precision PROCEDURE SetPrecision (p:RoundPre); 
Sets rounding direction PROCEDURE SetRound (r:RoundDir); 
Returns sine FUNCTION Sin (x:extended) : extended; 
Converts decimal string to decimal number PROCEDURE Str2Dec (s:DecStr; VAR lndex:integer; 

VAR d:Decimal· VAR ValidPrefix: BOOLEAN); 
Converts string to extended number FUNCTION Str2Num (s:DecStr) : extended; 
Returns tangent FUNCTION Tan (x:extended): extended; 
Returns exception flaas FUNCTION TestException (e:Exception): BOOLEAN; 
Returns halt settings FUNCTION TestHalt_(e:Exce_Qtion): b:BOOLEAN; 
Returns inteaer exponential x11i FUNCTION Xpwrl (x:extended· i:INTEGER} :extended· 
Returns exponential x11y FUNCTION XpwrY (x, y:extended) : extended_;_ 

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

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

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 

369 
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3.326. SANE Data Types 

Single I Component I s I e 
23 0 

Value translates as follows· 
Value ofe Value off Translated Value Class of Value 
0<9<255 IGNORED -1 11s x 2"(e-127) x (1.t) Normalized 

e-0 f<>O -1 "sx2"(-126)x(O.f) Denormalized 
e-0 f=O -1 "s xo Zero 

e = 255 f=O -1 "s x lnfinitv lnflnitv 
e::;: 255 f<>O NaN NaN 

Double I Component I s I e 
51 0 

Value translates as follows· 
Valueofe Value off Translated Value Class of Value 

0<e<2047 IGNORED -1 11sx2"(e-1023)x(1.f) Normalized 
e::;:O f<>O ·1 "s X 2"(-1022) X (O.f) Denormalized 
e=O f=O -1 "s xO Zero 

e::;: 2047 f=O -1 "s x Infinity lnfinitv 
e- 2047 f<>O NaN NaN 

Comp I Component I s I d 
0 

Value translates as follows· 
Value ofs Value ofd Translated Value 

1 0 Uniaue comp NaN 
1 <>0 Two's complement of 64 bits 
0 IGNORED Two's complement of 64 bits 

Extended I Component I s I e I I I 
Bit #s 79 78 63 62 0 

or 
NOT USED 

79 63 62 0 

Value translates as follows· 
Value ofe Value ofi Value off Translated Value Class of Value 

o s e s 32767 1 IGNORED -1 "s x 2"Ce-16383) x11.fl Normalized 
0 s e s 32766 0 f<>O ·1 11S X 2"Ce-16383lx CO.f) Denormalized 
o s e < 32767 0 f=O -1 "sxO Zero 

e::;: 32767 IGNORED f::;:O -1 11S x InfinitY InfinitY 
e- 32767 IGNORED f<>O 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 NAN ADD Invalid addition (example: (+INF)- (+INF)) 
$4 NAND IV Invalid division (examgje: 0/0) 
$8 NANMUL Invalid multiplication (example: 0 x IN F) 
$9 NAN REM Invalid remainder, invalid mod (examQJe: x rem 01 

$11 NANASCBIN Invalid ASCII string (example: 45N34) 
$14 NANCOMP Converted camp 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 NAN LOG Invalid argument to Jog routine 
$25 NAN POWER Invalid argument to x"i or x"y routine 
$26 NAN FINAN 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 z v c Result of Com_Qarison 
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 Unordered 

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 De normalized 

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 

371 



3.330. SANE Environment Word 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
X 

X X 
X 

X 
X 

X 
X 

X 
X X 

X 
X 

X 
X 

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

See Also: 3.325. SANE Routines 

0 Descrif)tion 
NOT USED 
Rounding direction 
Inexact exce~tion flag 
Divide-by-zero exceotion flaa 
Overflow exceJ)tion flag 
Underflow exceotion flag 
Invalid exception flag 
NOT USED 
Rounding orecision 
Inexact halt enable 
Divide-~zero halt enable 
Overflow halt enable 
Underflow halt enable 

X Invalid halt enable 

Values 

00 =to nearest 01 =to uoward 10 =downward, 11 :; toward zero 

00:; extended, 01 =double, 10 "'single._ 11 "'undefined 

UJ 

~ 

-1 
::r 
CD 
"'U 

c8 
Si1 
3 
3 
CD .., 
C/; 
)> 
"0 
"0 
(6" 

s: 
~ 
en 
0 
c: 

~ g 
0 
';II:' 
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3.331. Test-Exception Word 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Description 
X X X X X X X X X X X NOT USED 

X Inexact exception 
X Divide-by-zero exception 

X Overflow 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 SAC address Word Halt exceptions 
Long DSTaddress 
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 

Weight 
Software Supplied 

Introduced 

Notes: 

Source: 

See Also: 

128K 512K Plus 
7.8Mhz 68000 7.8Mhz 68000 7 .8Mhz 6BOOO 

None None None 
128K soldered in 512K soldered in 1MB uses SIMMs • 

64K 64K 128K *** 
24 bit 24 bit 24 bit 

One 400K t One 400K t One BOOK t 
None None External optional 

Two serial Two serial Two serial one SCSI 
None None None 

Four-voice chip Four-voice chiP Four-voice chip 
No arrow keys, keypad No arrow keys keypad Includes arrow keys, keypad 

9" mono 512x342 9" mono 512x342 9" mono 512x342 
13.5" 13.5" 13.5" 
10.9" 10.9" 10.9" 
9.7" 9.7" 9.7'' 

161bs 8 oz 161bs 8 oz 161bs B oz 
MacPaint MacWrite Finder MacPaint MacWrite Finder Finder, HyperCard 

Mar-84 Sep-84 Jan-86 

··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-Iike keyboards. 
•+ Apple's base option: 13" mono or 13" color monitors. 

Technical Introduction to the Macintosh Family, pages 9 to 12,251 to 255 

2.077. System Software History 

512KE SE 
7.8Mhz 68000 7.BMhz 68000 

None None 
512K soldered in 1MB uses SIMMs * 

12BK 256K 
24 bit 24 bit 

One BOOK t One BOOK t 
None Internal 20MB optional 

Two serial Two serial, one SCSI, two ADB 
None One 

Four-voice chip Four-voice chip 
No arrow keys keypad Optional ~ 

9" mono 512x342 9" mono 512x342 
13.5" 13.5" 
10.9" 10.9" 
9.7" 9.7" 

161bs 8 oz 171bs + 
Finder Finder,HyperCard 
Jan-86 Jan-B7 

II 
15.7Mhz 68020 

68881 math 
1MB uses SIMMs ** 

256K **** 
24 or32 bit 

One BOOK ¥ 
Internal 40MB optional 

Two serial, one SCSI, two ADB 
Six (NuBus) 

Apple Sound Chip 
Optional ~ 

Optional 640x4BO :1: 
5.5" 
14.8" 
18.7" 

241bs + 
Finder HyperCard 

Apr-87 

en 
CD 
~ 
6' 
:::J 

:;:; 
I 
Ill 
a. 
~ ..., 
CD 

U) 

:::j 
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4.02. Macintosh 128/512/Pius Keyboard Command Protocol 

Command Value Response Value 
(from computer) Command (from keyboard) 

$10 INQUIRY Key code or Null ($78) 
$14 INSTANT Key code or Null ($78) 
$16 MODEL NUMBER Model code* 
$36 TEST ACK ($70) 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 111-31 

See Also: 4.03. Macintosh 128/512/Pius Key Transition Codes 
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4.03. Macintosh 1281512/Pius Key Transition Codes 

Key Keydown Code Keyup Code Key Keydown Code 
' $65 $E5 [Return 
1 $25 $AS [Left shift 
2 $27 $A7 z 
3 $29 $A9 X 
4 $28 $AB c 
5 $2F $AF v 
6 $20 $AD B 
7 $35 $85 N 
8 $39 $89 M 
9 $33 $83 , 
0 $38 $88 
- $37 $87 I 
= $31 $81 Right shift 

[Delete] $67 $E7 Left option 
rrab] $61 $E1 Command 

Q $19 $99 [Space 
w $1B $98 rEnterl 
E $1D $9D Right option 
R $1F $9F [Up arrow 
T $23 $A3 Left arrow 
y $13 $93 Right arrow 
u $41 $C1 [Down arrow 
I $45 $C5 [Clear] 

0 $3F $BF Keypad=(* 
p $47 $C7 Keypad I(* 
[ $43 $C3 Keypad* * 
1 $30 $BD Keypad 7 
\ $55 $D5 Keypad 8 

[Caps lock] $73 $F3 Keypad 9 
A $01 $81 Keypad-
s $03 $83 Keypad 4 
D $05 $85 Keypad 5 
F $07 $87 Keypad 6 
G $08 $88 Keypad+ * 
H $09 $89 Keypad 1 
J $4D $CD Keypad 2 
K $51 $D1 Keypad 3 
L $48 $CB Keypad enter 
, $53 $D3 Keypad o 
' $4F $CF Keypad. 

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.) 

$49 
$71 
$0D 
$OF 
$11 
$13 
$17 
$58 
$50 
$57 
$5F 
$59 
$71 
$75 
$6F 
$63 
$69 
$75 
$18 
$0D 
$05 
$11 
$OF 
$11 
$18 
$05 
$33 
$37 
$39 
$10 
$20 
$2F 
$31 
$00 
$27 
$29 
$2B 
$19 
$25 
$03 

•* Not on original keypad. (Original used arrow keys in these spots.) 

Source: Inside Macintosh, pages 111-31 to 111-32, 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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KeyupCode 
$C9 
$F1 
$80 
$8F 
$91 
$93 
$97 
$DB 
$00 
$D7 
$DF 
$09 
$F1 
$F5 
$EF 
$E3 
$E9 
$F5 
$98 
$8D 
$85 
$91 
$8F 
$91 
$9B 
$85 
$83 
$87 
$89 
$90 
$AD 
$AF 
$81 
$8D 
$A7 
$A9 
$AB 
$99 
$A5 
$83 
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4.04. Macintosh U.S. Key Codes 

1281512 Plus 128/512 
Key Code Code Key Code 

' $32 $32 [Return] $24 
1 $12 $12 [Left shift] $38 
2 $13 $13 z $06 
3 $14 $14 X $07 
4 $15 $15 c $08 
5 $17 $17 v $09 
6 $16 $16 B $08 
7 $1A $1A N $2D 
8 $1C $1C M $2E 
9 $19 $19 

' 
$28 

0 $1D $1D $2F 
- $18 $18 I $2C 

= $18 $18 Right shift] $38 
[Delete] $33 $33 Left option $3A 

[Tab] $30 $30 Command] $37 
Q $0C $0C [Space] $31 
w $0D $0D [Enter] $34 
E $0E $0E Right option $3A 
R $OF $OF Left arrow] NA 
T $11 $11 Right arrow NA 
y $10 $10 [Up arrowl NA 
u $20 $20 [Down arrow NA 
I $22 $22 Keypad clear NA 

0 $1F $1F Key_Q_ad = NA 
p $23 $23 Kemad 1 NA 
r $21 $21 Keypad* NA 
] $1E $1E Keypad 7 NA 
\ $2A $2A Keypad 8 NA 

[Caps loclg_ $39 $39 Keypad 9 NA 
A $00 $00 Keypad+ NA 
s $01 $01 Keypad 4 NA 
D $02 $02 Keypad 5 NA 
F $03 $03 KeyQad 6 NA 
G $05 $05 Keypad- NA 
H $04 $04 Keypad 1 NA 
J $26 $26 Keypad 2 NA 
K $28 $28 Keypad 3 NA 
L $25 $25 Keypad enter NA 

' 
$29 $29 Keypad 0 NA 

I $27 $27 Keypad. NA 

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 12815121Pius Key Transition Codes 
4.05. Macintosh International Key Codes 
4.06. Macintosh ADB Standard Key Codes 
4.07. Macintosh ADB Extended Key Codes 

Plus 
Code 
$24 
$38 
$06 
$07 
$08 
$09 
$08 
$2D 
$2E 
$28 
$2F 
$2C 
$38 
$3A 
$37 
$31 
NA 
NA 

$46 
$42 
$4D 
$48 
$47 
$48 
$40 
$42 
$59 
$58 
$5C 
$46 
$56 
$57 
$58 
$4E 
$53 
$54 
$55 
$4C 
$52 
$41 
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4.05. Macintosh International Key Codes 

Key Code Key Code 
§ $32 A $00 
1 $12 s $01 
2 $13 0 $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 I $29 
0 $10 I $27 
- $18 ' $24 
= $18 [Left shiftl $38 

[Oeletel $33 \ $06 
[Tab] $30 z $07 
a $0C X $08 
w $00 c $09 
E $0E v $08 
R $OF 8 $20 
T $11 N $2E 
y $10 M $28 
u $20 . $2F 
I $22 $2C 

0 $1F I $0A 
p $23 [Riaht shift] $38 
[ $21 (Left option] $3A 
1 $1E Commandl $37 

[Return] $2A [Spacel $31 
[Caps lockl $39 [Enterl $34 

[Riaht ootion $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/Pius Key Transition Codes 
4.04. Macintosh U.S. Key Codes 
4.06. Macintosh AOB Standard Key Codes 
4.07. Macintosh AOB Extended Key Codes 
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4.06. Macintosh ADB Standard Key Codes 

Key Code Key Code 
IEsca~e] $35 [Return] $24 

1 $12 [Left shift] $38 
2 $13 z $06 
3 $14 X $07 
4 $15 c $08 
5 $17 v $09 
6 $16 8 $08 
7 $1A N $2D 
8 $1C M $2E 
9 $19 ' 

$28 
0 $1D $2F 
- $18 I $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 lleft arrow] $78 
y $10 [Right arrow] $7C 
u $20 [Up arrow] $7E 
I $22 [Down arrow] $7D 

0 $1F Keypad clear $47 
p $23 Keypad= $51 
[ $21 Keypad I $48 
1 $1E Keypad* $43 
\ $2A Keypad 7 $59 

[Control] $38 Keypad 8 $58 
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 Kewad- $4E 
J $26 Keypad 1 $53 
K $28 Keypad 2 $54 
L $25 Keypad 3 $55 

' $29 Keypad enter $4C 
' $27 K~ypad 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 128/5121Pius Key Transition Codes 
4.04. Macintosh U.S. Key Codes 
4.05. Macintosh International Key Codes 
4.07. Macintosh AD8 Extended Key Codes 
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4.07. Macintosh ADB Extended Key Codes 

Key Code Key Code 
[Esca:>el $35 K $28 

f1 $7A L $25 
f2 $78 ; $29 
f3 $63 " $27 
f4 $76 [Return] $24 
f5 $60 [Left shiftl $38 
f6 $61 z $06 
f7 $62 X $07 
f8 $64 c $08 
f9 $65 v $09 

f10 $60 B $08 
f11 $67 N $20 
f12 $6F M $2E 
f13 $69 $28 
f14 $68 $2F 
f15 $71 I $2C 

$32 [Right shift] $38 ($3C) 
1 $12 [Control] $38 
2 $13 [Left O_Q_tion] $3A 
3 $14 [Left command] $37 
4 $15 [Space] $31 
5 $17 [Right command] $37 
6 $16 [Right option] $3A ($30) 
7 $1A [Right control] $36 ($3E) 
8 $1C [Left arrow] $78 
9 $19 fRiaht arrow] $7C 
0 $10 [Up arrow] $7E 
. $18 roown arrowl $70 
= $18 Kevoad clear $47 

[Delete) $33 Keypad= $51 
[Tab $30 Keypad I $48 
a $0C Kevpad * $43 
w $00 Keypad 7 $59 
E $0E Keypad 8 $58 
R $OF Ke_yQ_ad 9 $5C 
T $11 Keypad+ $45 
y $10 Kevpad 4 $56 
u $20 Keypad 5 $57 
I $22 Keypad 6 $58 

0 $1F KeyQ_ad- $4E 
p $23 Keypad 1 $53 
r $21 Keypad 2 $54 
1 $1E KeyQ_ad 3 $55 
\ $2A Keypad enter $4C 

[Caps lock] $39 Keypad 0 $52 
A $00 Keyp_ad. $41 
s $01 [Help] $72 
D $02 [Home] $73 
F $03 [Page up] $74 
G $05 [Dell $75 
H $04 [Endl $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/Pius 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/Pius/SE System RAM Layout 

A S t tartuD Whll A e IDDIIcatlon R unn nr1 
High Memory 

Low Memory 

Main Sound Buffer 
Svstem Error Handler Use 

Main Screen Buffer 

Alternate Sound Buffer * 

Alternate Screen Buffer 
Static Allocation 

Svstem Startuo Blocks 
Svstem Startup Stack 

Application Heap 
Svstem Heao 

Svstem Globals 
Exception Vectors 

(MemTop) 
(MemTop)/2 + 1024 
(MemTop)/2 
(Appllimit) 
(AppiZone) 
(SysZone) 

Main Sound Buffer 
System Error Handler Use 

Main Screen Buffer 

Alternate Sound Buffer 

Alternate Screen Buffer 
Jump Table 

Application Parameters 
Application Globals 
QuickDraw Globals 

Stack 

I 

I 
Application Heap 

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/Pius/SE Video Buffer 
4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 
4.11. Macintosh II System RAM Layout 
4.12. Macintosh 128/512/Pius/SE General Memory Organization 
4.13. Macintosh II General Memory Organization 

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

Machine 
Oriainal 128 

512, 512E 
Plus/SE 
Plus/SE 
P/us/SE 
Plus/SE 

Notes: 

Source: 

See Also: 

Main Screen Alternate Screen 
Memory Buffer Location Buffer Location 

128K $1A700 $12700 
512K $7A700 $72700 
1MB $FA700 $F2700 
2MB $1FA700 $1F2700 

2.5MB $27A700 $272700 
4MB $3FA700 $3F2700 

• Global variable ScrnBase points to main screen buffer, 
BufPtr points to alternate screen buffer. 
• Buffer is $5580 bytes long (21888 decimal). 

Inside Macintosh, pages 11-19, IV-247 

4.08. Macintosh 128/512/Pius/SE System RAM Layout 
4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 

Top of application space 

Bottom of application space 
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4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 

Main Sound Alternate Sound 
Machine Memory Buffer Location Buffer Location 
Oriainal 128 128K $1FDOO $1A100 

512, 512E 512K $7FDOO $7A100 
Plus/SE 1MB $FFDOO $FA100* 
Plus!SE 2MB $1FFDOO $1FA100* 
Plus/SE 2.5MB $27FDOO $27A 1 00* 
P/us/SE 4MB $3FFDOO $3FA100* 

Notes: • Buffer is $2E4 bytes long (740 decimal). 

Source: 

See Also: 

•* Alternate sound buffer does not exist in Mac SE. 

Inside Macintosh, pages 11-19, IV-247 

4.08. Macintosh 128/512/Pius/SE System RAM Layout 
4.09. Macintosh 128/512/Pius/SE Video Buffer 

4.11. Macintosh II System RAM Layout 

High Memory 

Low Memory 

At Startuo 

System Error Handler Use 

Static Allocation 
System Startup Blocks 
System Startup Stack 

Application Heap 
System Heap 

Svstem Globals 
Exception Vectors 

(MemTop) 
(MemTop)/2 + 1024 
(MemTop)/2 
(Appllimit) 
(AppiZone) 
(SysZone) 

'hlle Aoollcation Runnin 1 

Svstem Error Handler Use 

Jumo Table 
Application Parameters 

Application Globals 
QuickDraw Globals 

Stack 
I 

I 
Application Heap 

Svstem Heap 
Svstem Globals 

Exception Vectors 

Notes: Names in parentheses are system global names. 

Source: Inside Macintosh, page IV-257 
Technical Introduction to the Macintosh Family, page 143 

See Also: 4.08. Macintosh 128/512/Pius/SE System RAM Layout 
4.09. Macintosh 128/512/Pius/SE Video Buffer 
4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 
4.12. Macintosh 128/512/Pius/SE General Memory Organization 
4.13. Macintosh II General Memory Organization 
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Bottom of application space 
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4.12. Macintosh 128/512/Pius/SE General Memory Organization 

Address Contents 

Floppy Disk Controller and 
Versatile Interface Adapter 

$Co oooo_., __________ --1 

Serial Communications Controller 

$80 oooo_., __________ --t 

ROM (and SCSI) 

$40 oooo_., __________ --t 

RAM 

$00 0000 
-1~--------------------~ 

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/Pius/SE System RAM Layout 
4.09. Macintosh 128/512/Pius/SE Video Buffer 
4.1 0. Macintosh 128/512/Pius/SE Sound Buffer 
4.13. Macintosh II General Memory Organization 
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4.13. Macintosh II General Memory Organization 

Address Contents (in 24-bit address mode) Contents (in 32-bit address mode) 

$FOOOOO ____ •--------------------~ 
Standard NuBus Space 

NuBus * 
RESERVED 

$90 0000_1-------------------1 

ROM 

$80 0000 ____ ·-------------1 NuBus ** 

RAM 

$6000 0000 

$oo oooo ____ L _________ ____. 1/0 devices 
(IWM, VIA, SCC, etc.) 

$5000 0000 

ROM 

$4000 0000 

RAM 

$0000 0000 

Notes: •* 1 MB assigned to each slot; total of 6MB 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/Pius/SE System RAM Layout 
4.09. Macintosh 128/512/Pius/SE Video Buffer 
4.1 o. Macintosh 128/512/Pius/SE Sound Buffer 
4.11 . Macintosh II System RAM Layout 
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4.14. Parameter RAM Layout 

Size Parameter Values 
Bvte Validitv Status $AS if data is valid 
Bvte Modem Port Node ID Hint Used bv AppleTalk default= 0 
Bvte Printer Port Node ID Hint Used bv Apple Talk default= 0 
Bvte Port Use Types Used bv Apple Talk default= 0 
lnt Modem Port Confiauration See 3.247. 
lnt Printer Port Configuration See 3.247. 

Lonaint Alarm Settina Number of seconds since midnight 1 Jan 1904 
lnt Application Font Font ID number minus 1 {default = 2; Geneva) 
lnt Auto key Settings * 
lnt Other Settings 1 ** 
lnt Other Settings 2 *** 

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 11-369 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 0 0 0 0 0 0 1 Seconds 0 Read LO bvte of seconds 
0 0 0 0 0 0 0 1 Seconds 0 Write LO bvte of seconds 
1 0 0 0 0 1 0 1 Seconds 1 Read 
0 0 0 0 0 1 0 1 Seconds 1 Write 
1 0 0 0 1 0 0 1 Seconds 2 Read 
0 0 0 0 1 0 0 1 Seconds 2 Write 
1 0 0 0 1 1 0 1 Seconds 3 Read HO bvte of seconds 
0 0 0 0 1 1 0 1 Seconds 3 Write HO bYte of seconds 
0 0 1 1 0 0 0 1 Test Write HO 2 bits of reaister should be set to 0 
0 0 1 1 0 1 0 1 Write Protect Write HO bit of reaister write orotects RTC chip 
1 0 1 0 X X 0 1 RAM address 1 OOxx Read RAM addresses $10-$13 
0 0 1 0 X X 0 1 RAM address 1 OOxx Write RAM addresses $10-$13 
1 1 X X X X 0 1 RAM address Oxxxx Read RAM addresses $00-$0F 
0 1 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 111-37 to 111-38 

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

VIA Register A 
Bit Number 
7 6 5 4 
X 

X 
X 

X 

VIA R egister B 
X 

X 
X 

X 

3 

X 

X 

2 1 

X X 

X 
X 

VIA~ . h I C I R en P1 era ontro e~1ster 
X X X 

X 
X X X 

0 Register Name 
vSCCWReq 
vPaoe2 
vHeadSel 
vOverlay 
vSndPg2 

X vSound _(mask) 

vSndEnb 
vH4 
vY2 
vX2 
vSW 
rTCEnb 
rTCCik 

X rTCData 

X 

Source: Inside Macintosh, pages 111-39 to 111-40 

Comments 
sec wait/request register (1 =char waiting) 
1 =alternate screen buffer, 0 =main buffer 
Disk select (SEL) line 
1 = ROM overlays RAM in low memory 
1 :;;: alternate sound buffer, 0:;;: main buffer 
Sound Volume (0-7) 

1 :;;: sound enabled, 0 = disabled 
1 :;;: video in horiz. blanking period 
Mouse vertical quadrature sional 
Mouse horizontal quadrature signal 
1 :;;: mouse switch pressed, 0 =not pressed 
Real Time Clock Enable 
Real Time Clock Clock 
Real Time Clock Data 

Keyboard Data Interrupt 
Keyboard Clock Interrupt 
One-Second Interrupt 
Vertical Blanking Interrupt 

See Also: 4.15. Real Time Clock Register Commands 

4.17. VIA Timers 

Location 
vBase+vT1C 
vBase+vT1 CH 
vBase+T1L 
vBase+vT1 LH 
vBase+T2C 
vBase+vT2CH 

Notes: 

Source: 

See Also: 

Timer Comments 
Counter 1 LO byte 
Counter 1 HO byte 
Latch 1 LO byte 
Latch 1 HO byte 
Counter 2 LO byte 
Counter 2 HO byte 

You must store the HO and LO bytes separately, 
because they are not located adjacent in memory. 

Inside Macintosh, pages 111-40 to 111-41 

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 Timer2 

X Keyboard Clock 
X Keyboard Data Bit 

X Keyboard Data Ready 
X Vertical Blanking Interrupt 

X One-Second Interrupt 

Notes: 

Source: 

See Also: 

Bit 7 is always 1 when read. 

Inside Macintosh, page 111-41 

4.16. VIA Registers 
4.17. VIA Timers 

4.19. Exception Vectors 

Location Vector Comments 
$00 Reset Not a vector: contains initial stack pointer 
$04 Reset Initial vector 
$08 Bus Error 
$0C Address Error 
$10 Illegal Instruction 
$14 Divide by Zero 
$18 CHK Instruction 
$1C TRAPV Instruction 
$20 Privilege Violation 
$24 Trace Interrupt 
$28 Line 1 01 0 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 
$CO-$FF Unassigned RESERVED 

Source: Inside Macintosh, pages 111-45 to 111-46 

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

Location Register Comments 
sccWBase+aData Data A Write 
sccRBase+aData Data A Read 
sccWBase+bData DataB Write 
sccRBase+bData DataB Read 
sccW8ase+aCtl Control A Write 
sccRBase+aCtl Control A Read 
sccW8ase+bCtl Control 8 Write 
sccR8ase+bCtl Control 8 Read 

Notes: • Use only even-address reads, odd-address writes. 
• sec chip should not be accessed more often than every 2.2 microseconds. 

Source: Inside Macintosh, page 111-25 

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 CAD 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 runnin_gJO = 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 at track 0) 
0 1 1 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 Sinale- or double-sided drive (0 = single-sided 1 = double-sidedJ 
1 1 1 1 ORVIN Read only Drive installed (0 = drive connected, 1 = no drive installed) 

Notes: See source for directions on how to trigger read/write states. 

Source: Inside Macintosh, pages 111-34 to 111-36 
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4.23. 680x0 Register Set 

31 16 15 7 0 
DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 

AO 
At 
A2 
A3 
A4 
AS 
A6 

A 7 (User stack pointer) 

PC (Program counter) 

0 I CCR (Condition code register *) 

A 7' (Interrupt stack pointer) 

A 7" (Master stack pointer) 

I (CCR} I SR (Status register) 

VBR (Vector base register *) a SFC (Alternate function registers •• 
DFC *** 

CACR (Cache control register **) 

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: 1.1 0. 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 
ADD I Add immediate ADDI #<data>,<ea> 
ADDQ Add quick ADDQ #<data>,<ea> 
ADDX Add with extend ADDX -{Ay),-{Ax) 
AND Loaical AND AND Dn,<ea> 
AND I Logical AND immediate ANDI #<data>,<ea> 

ANDI #<data>,CCR 
ANDI #<data> SA*** 

ASL Arithmetic shift left ASL #<data>,Dy 
ASL <ea> 

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

Bee 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 (sianed) 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<Iabel> 
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 De Du,<ea> 
CAS2* Compare and swap dual operands CAS2 Dc1 :Dc2,Du1 :Du2,(Rn1 ):(Rn2) 
CHK Check reaister aaainst 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) + 
CMP2* 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 :Do 
DIVSL * Signed divide DIVSL.L <ea> Dr:Dq 
DIVU Unsigned divide DIVS.W <ea>,Dn 
* DIVU.L <ea>,Dq 
* DIVU.L <ea>,Dr:Dq 
DIVUL * Unsigned divide DIVUL.L <ea>,Dr:Dq 
EOR Logical exclusive OR EOR Dn,<ea> 
EO AI Logical exclusive OR immediate EORI #<data>,<ea> 

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

(contmued) 
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Table 4.24. Continued 

Mnemonic Instruction Description Syntax 
EXG Exchange registers EXG Dx,Dy 

EXGAx,Ay 
EXG Dx,Ay 

EXT Sign extend EXT.WDn 
EXT.L On 

EXTB* Sign extend EXTB.L Dn 
ILLEGAL Take illeaal instruction trap ILLEGAL 
JMP Jump JMP <ea> 
JSR Jump to subroutine JSR <ea> 
LEA Load effective address LEA <ea> An 
LINK Link and allocate LINK An,#<displacement> 
LSL Logical shift left LSL Dx,Oy 

LSL #<data>,Oy 
LSL <ea> 

LSR Logical shift right LSR Ox,Oy 
LSR #<data>,Oy 
LSR <ea> 

MOVE Move MOVE <ea>,<ea> 
MOVE <ea>,CCR 
MOVE <ea>,SR *** 

MCVEA Move address MCVEA <ea>,An 
MOVECCR Move condition code reaister MOVECCA <ea> 
MOVE SA Move status reaister 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 multiple registers MOVEM registerlist,<ea> 

MOVEM <ea>,reaisterlist 
MOVEP Move peripheral MOVEP Ox,(d,Ay) 

MOVEP (d Ay)Ox 
MOVEQ Move quick MOVEQ #<data>,On 
MOVES Move alternate address space MOVES Rn,<ea> 

MOVES <ea> An 
MULS Signed multiply MULS.W <ea>,On 

MULS.L <ea>,OI * 
MULS.L <ea>,Oh:OI * 

MULU Unsigned multiply MULU.W <ea>,Dn 
MULU.L <ea>,OI * 
MULU.L <ea>,Oh:OI * 

NBCO Negate decimal with extend NBCO <ea> 
NEG Negate NEG<ea> 
NEGX Neaate with extend NEGX<ea> 
NOP No operation NOP 
NOT Logical complement NOT <ea> 
OR Logical inclusive OR OR<ea>,On 

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 Ox,Oy,#<adjustment> 

PEA Push effective address PEA <ea> 
RESET Reset external devices RESET*** 
ROL Rotate left ROL Ox,Oy 

ROL #<data>,Oy 
ROL <ea> 

ROR Rotate right ROR Ox,Dy 
ROR #<data>,Dy 
AOR <ea> 

ROXL Rotate left with extend ROXL Dx,Oy 
ROXL #<data>,Oy 
ROXL<ea> 

(contmued) 
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Table 4.24. Continued 

Mnemonic 
ROXR 

RTD 
ATE*** 
RTM* 
RTR 
RTS 
SBCD 

Sec 
STOP 
SUB 

SUBA 
SUB I 
SUBQ 
SUBX 

SWAP 
TAS 
TRAP 
TRAPcc* 

TRAPV 
TST 
UNLK 
UNPK* 
coBcc ** 
cpDBcc ** 
cpGEN ** 
cpRESTORE ** 
cpSAVE ** 
coSec** 
cpTRAPcc ** 

Notes: 

Legend: 

Source: 

See Also: 

Instruction Description 
Rotate right with extend 

Return and deallocate 
Return from exceotion 
Return from module 
Return and restore codes 
Return from subroutine 
Subtract decimal with extend 

Set conditionally 
Stoo 
Subtract 

Subtract address 
Subtract immediate 
Subtract Quick 
Subtract with extend 

Swap reaister halves 
Test operand and set 
Trap 
Trap conditionally 

Trap on overflow 
Test operand 
Unlink 
Unpack BCD 
Branch conditionally 
Test coprocessor condition decrement and branch 
Coprocessor oeneral instruction 
Restore internal state of coorocessor *** 
Save internal state of coprocessor *** 
Set conditionally 
Trap conditionally 

•* 68020 only. 
•** Coprocessor instruction. 
•*** Privileged instruction. 

On = data register direct (n ;;:: register number) 
An = address register direct (n = register number) 
(An) ::;:: address register indirect 

Svntax 
ROXR Dx,Dy 
ROXR #<data>,Dy 
ROXR<ea> 
RTD #<displacement> 
ATE 
RTMRn 
RTR 
RTS 
SBCD Dx,Dy 
SBCD -(Ax),-(Av) 
Sec <ea> 
STOP #<data> 
SUB <ea>,Dn 
SUB On <ea> 
SUBA <ea> An 
SUBI #<data>,<ea> 
SUBQ #<data>,<ea> 
SUBX Dx,Dy 
SUBX -(Ax), -(Ay) 
SWAP On 
TAS <ea> 
TRAP #<vector> 
TRAPcc 
TRAPcc. W #<data> 
TRAPcc.L #<data> 
TRAPV 
TST <ea> 
UNLKAn 
UNPACK -(Ax), -(Ay),#<adiustment> 
coBcc <label> 
coDBcc Dn,<label> 
cpGEN <Parameters> 
coRESTORE <ea> 
cpSAVE <ea> 
coSec <ea> 
cpTRAPcc 
coTRAPcc #<data> 

(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. 

M68000 Programmer's Reference Manual, pages 1-5, B1 to B116 
MC68020 32-bit Microprocessor User's Manual, pages 1-6, B1 to 8170 

1.1 0. Common 680x0 Data Formats 
4.23. 680x0 Register Set 
4.25. 680x0 Addressing Modes 
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4.25. 680x0 Addressing Modes 

Mode 
Data Register Direct 
Address Register Direct 
Absolute Short 
Absolute Lana 
PC Relative with Offset 
PC Relative with Index and Offset 
PC Relative Memory Indirect Post-Indexed* 
PC Relative Memory_ Indirect Pre-Indexed* 
Register Indirect 
Postincrement Reaister Indirect 
Predecrement Register Indirect 
Register Indirect with Offset 
Indexed Register Indirect with Offset 
Indexed Reaister with Base Offset * 
Memory Indirect Post-Indexed * 
Memory Indirect Pre-Indexed* 
Immediate 
Quick Immediate 
Implied Register 

Notes: 

Legend: 

Source: 

See Also: 

The Programmer's Apple Mac Sourcebook 

Effective Address Other 
Dn 
An 
next word) 
next doubleword} 
PC + d16 
PC +d8 
bd + PC) + Xn.SIZE*SCALE + od 
bd + PC + Xn.SIZE*SCALE) + od 
An 
An An <- An + N (after calculationl 
An An<- An-N (before calculation' 
An + d16 
An + (Xn) + d8 
An + (Xn)_ + bd 
bd + An) + Xn.SIZE*SCALE + od 
bd +An+ Xn.SIZE*SCALE) + od 

Data= next word(s) 
Inherent data 

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

* 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 

1.1 0. 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 Illegal 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 1 01 0 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* $DO FPCP operand error 
53* $D4 FPCP overflow 
54* $08 FPCP signaling NAN 
55* $DC RESERVED 
56* $EO PMMU configuration 
57* $E4 PMMU illegal operation 
58* $E8 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 

~ c d 0 unctton o e utput 
FC2 FC1 FCO Address Space 

0 0 0 RESERVED 
0 0 1 User data space 
0 1 0 User program s_pace 
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 acknowledae) 

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 0 0 0 I 

0 0 0 1 I 

0 0 1 0 I 

Status Register 
Program Counter (Hiah) 
Program Counter (Low) 

Vector Offset 

Status Re_gister 
Program Register (High) 
Proaram Reaister (Low) 

Vector Offset 

Status Register 
Proaram Counter (Highl 
Program Counter (Low) 

Vector Offset 
Instruction Address (High) 
Instruction Address (Low) 

0 
<-----SP 

+$02 
+$04 

+$06* 

<-----SP* 
+$02* 
+$04* 
+$06* 

<-----SP 
+$02* 
+$04* 
+$06* 
+$08* 
+$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 D 

Status Register 
Program Counter (Hiqh) 
Program Counter (Low) 

1 0 0 0 J Vector Offset 
Special Status Word 
Fault Address (High) 
Fault Address (Low} 
RESERVED 
Data Output Buffer 
RESERVED 
Data Input Buffer 
RESERVED 
Instruction Input Buffer 
16 Words of Internal Info 

<-----SP 
+$D2 
+$D4 
+$D6 
+$D8 
+$DA 
+$DC 
+$DE 
+$1D 
+$12 
+$14 
+$16 
+$18 
+$1A 

68020 Exception Stack (Coprocessor Mid-Instruction) 
15 D 

1 0 0 1 I 

Status Reqister 
Program Counter (High) 
Program Counter (low) 

Vector Offset 
Instruction Address (Highl 
Instruction Address (low) 
4 Words of Internal Registers 

<-----SP 
+$D2 
+$D4 
+$D6 
+$D8 
+$DA 
+$DC 

Source: M68000 Programmer's Reference Manual, page 4-14 
MC68020 32-bit Microprocessor User's Manual, page 6-21 

See Also: 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 0 

Status Register 
Program Counter (High) 
Program Counter (Low) 

1 0 1 0 I 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 OutQ_ut Buffer (Low) 
Internal Register 
Internal Register 

68020 Long Bus Cycle Fault Stack Frame 
15 0 

Status Re_g_ister 
Program Counter (High) 
Program Counter (low) 

1 0 1 1 I 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 OutQ_ut Buffer (Highl 
Data Output Buffer (low) 
Internal Register 
Internal Register 
Internal Register 
Internal Register 
Stag_e B Address (High) 
Stage B Address (low) 
Internal Register 
Internal Register 
Data Input Buffer _{High) 
Data Input Buffer (Low) 
22 Words Internal Registers 

<-----SP 
+$02 
+$04 
+$06 
+$08 
+$0A 
+$0C 
+$0E 
+$10 
+$12 
+$14 
+$16 
+$18 
+$1A 
+$1C 
+$1E 

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

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

See Also: 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 

0 0 0 0 0 0 0 0 Condition Codes 
0 0 0 0 0 0 0 0 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 

0 
<-----SP 

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

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

See Also: 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 DescriQtion 

0 FCO Function code 0 
1 FC1 Function code 1 
2 FC2 Function code 2 
3 - RESERVED 
4 - RESERVED 
5 - RESERVED 
6 - RESERVED 
7 - RESERVED 
8 RW Read/write flag (0 = write, 1 = read) 
9 BY Byte transfer flag 
10 HB Hiah bvte transfer 
11 RM Read-modify-write cycle 
12 OF Data fetch to input buffer 
13 IF Instruction fetch to input buffer 
14 - RESERVED 
15 RR Rerun flag (0 = proc rerun, 1 = software rerun) 

401 
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Table 4.32. Continued 

68020 
Bit# 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Source: 

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 flaa (0 =write, 1 =read} 
RM Read-modify-write cycle 
DF Fault rerun flag for data cycle (0 = do not rerurtl_ 
0 
0 
0 

RB Rerun flag for stage B of instruction _pipe (0 = do not rerun) 
RC Rerun flag for stage C of instructionJ!!Q_e (0 =do not rerun) 
FB Fault on stage B of instruction pipe 
FC Fault on stage C of instruction pipe 

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 
Response 

Save 
Operation 

RESERVED 

Re_g_ister 

16 15 
Control 
Restore 

Word Command 
Condition 

Operand 
Select RESERVED 

Instruction Address 
Operand Address 

0 
$00 
$04 
$08 
$DC 
$10 
$14 
$18 
$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 II 32-Bit Bus Contents N B Add s u us ress tpace c t t on ens 

Slots Slots 
$F100 0000 

RESERVED* Slot 0 ** 
$FOOO 0000 

NuBus *** Expansion Address 

$6000 0000 

1/0 *** 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 $FOOO 0000 to $F070 FFFF is remapped to Apple Bus $5000 0000. 
•*** $6000 0000 to $8FFF FFFF presently unused; $9000 0000 up for super slots $9 to $E. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 1-10, 4-5 

See Also: 4.13. Macintosh II 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 Addr. NuBus Suf)er Slot Addr. NuBus Slot S12_ace 
$9 $90 0000 to $9F FFFF $9000 0000 to $9FFF FFFF $F900 0000 to $F9FF FFFF 
$A $AO 0000 to $AF FFFF $AOOO 0000 to $AFFF FFFF $FAOO 0000 to $FAFF FFFF 
$8 $80 0000 to $BF FFFF $8000 0000 to $BFFF FFFF $FBOO 0000 to $FBFF FFFF 
$C $CO 0000 to $CF FFFF $COOO 0000 to $CFFF FFFF $FCOO 0000 to $FCFF FFFF 
$0 $DO 0000 to $DF FFFF $DODO 0000 to $DFFF FFFF $FDOO 0000 to $FDFF FFFF 
$E $EO 0000 to $EF FFFF $EOOO 0000 to $EFFF FFFF $FEOO 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 II 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#OO 0000 to $F#OF FFFF * 
$FO 0000 to $FF FFFF $5000 0000 to $500F FFFF 

Notes: * # Refers to NuBus Super Slot number ($9 to $E). 

Source: Designing Ca:rds and Drivers for the Macintosh II and Macintosh SE, page 4-4 

See Also: 4.34. NuBus Memory Usage 
4.35. NuBus Slot Memory Assignments 

4.37. NuBus to 68020 Byte Swapping 

NuBus Bits 
0 to 7 (LSBl 

8 to 15 
16 to 23 

24 to 31 (MSB) 

Notes: 

Source: 

See Also: 

68020 Bits 
24 to 31 (MSB) 

16 to 23 
8 to 15 

0 to 7 (LSBJ 

Bits are mapped a byte at a time. Thus bit 2 on the NuBus 
corresponds to bit 26 on the 68020. 

Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 4-7 to 4-8 

4.38. NuBus Bytelanes Mapping 
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4.38. NuBus Bytelanes Mapping 

ByteLanes Value (in Bits) * 
7 6 5 
1 1 1 
1 1 0 
1 1 0 
1 0 1 
1 0 1 
1 0 0 
1 0 0 
0 1 1 
0 1 1 
0 1 0 
0 1 0 
0 0 1 
0 0 1 
0 0 0 

Notes: 

Source: 

See Also: 

4 3 2 1 0 BvteLanes Value ByteLanes Address ** 
0 0 0 0 1 $E1 $F#FF FFFC 
1 0 0 1 0 $D2 $F#FF FFFD 
0 0 0 1 1 $C3 $F#FF FFFD 
1 0 1 0 0 $84 $F#FF FFFE 
0 0 1 0 1 $A5 $F#FF FFFE 
1 0 1 1 0 $96 $F#FF FFFE 
0 0 1 1 1 $87 $F#FF FFFE 
1 1 0 0 0 $78 $F#FF FFFF 
0 1 0 0 1 $69 $F#FF FFFF 
1 1 0 1 0 $5A $F#FF FFFF 
0 1 0 1 1 $48 $F#FF FFFF 
1 1 1 0 0 $3C $F#FF FFFF 
0 1 1 0 1 $1E $F#FF FFFF 
0 1 1 1 1 $OF $F#FF FFFF 

•* LO nibble is set for each byte lane (bits 0-3); HO nibble is complement. 
•** # represents NuBus slot number. 

Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 8-5 to 8-6 

4.37. NuBus to 68020 Byte Swapping 

4.39. NuBus Block Transfer Size and Address 

cPus· tanas 
IAD5 !AD4 IAD3 IAD2 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 II and Macintosh SE, page 3-12 
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4.40. TMx Transfer Mode Codes 

CPus· tgnals 
ITM1 IT MD 

0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 1 
0 1 
1 0 
1 0 
1 0 
1 0 
1 1 
1 1 
1 1 
1 1 

Notes: 

Source: 

See Also: 

IAD1 !ADO Direction Size* 
0 0 Write Byte 3 
0 1 Write BYte 2 
1 0 Write BYte 1 
1 1 Write Byte o 
0 0 Write Halfword 1 
0 1 Write Block 
1 0 Write Halfword 0 
1 1 Write Word 
0 0 Read BYte3 
0 1 Read BYte 2 
1 '0 Read Bvte1 
1 1 Read Byte 0 
0 0 Read Halfword 1 
0 1 Read Block 
1 0 Read Halfword 0 
1 1 Read Word 

*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. 

Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 3-5, 3-6 

4.41 . TMx Acknowledgment Codes 
4.42. TMx Attention Cycle Codes 

4.41. TMx Acknowledgment Codes 

CPUS' tgnas 
ITM1 IT MD 

0 0 
0 1 
1 0 
1 1 

Source: 

See Also: 

Acknowledament Type 
Bus Transfer Complete 

Error 
Bus Timeout Error 

Try Again Later 

Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 3-9 

4.40. TMx Transfer Mode Codes 
4.42. TMx Attention Cycle Codes 
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4.42. TMx Attention Cycle Codes 

cPus· 1gnas 
/TM1 /TMO Attention Cycle TYQe 

0 0 Attention-Null 
0 1 RESERVED 
1 0 Attention-Resource Lock 
1 1 RESERVED 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 3-10 

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

4.43. 68000 Pinouts 

DO 01 02 03 04 05 06 07 DB 09 010 011 012 
-AS I I I I I I I I I I I I I 

-UD: I I I I I I I I I I I I I I 
-LOS I I I I I I I I I I I I I I I 

RI-W 
9 

·DTACK 10 60 013 

-BG 11 59 014 

BGACK 12 58 015 

·BR 13 57 GND 

Vee 14 56 GND 

CLK 15 68000 In 68-Terminal Chip Carrier 55 A23 

GND 16 54 A22 

GND 17 53 A21 

NC 18 52 Vee 

-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 

-IPL 1 26 44 A13 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
I I I I I I I I I I I I I I I I I 
I FC2 FC1 FCO NC A1 A2 A3 A4 AS A6 A7 AB A9 A10 A11 A12 

-IPLO 

K . 
J 

H 

G 

F . . 68000 In 68·Termlnal Grid 

E 

D 

c 

8 

A 
2 3 4 5 6 7 8 9 10 

(continued) 

I 
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Table 4.43. Continued 

D4 
D3 
D2 
D1 
DO 

-AS 
-UDS 
-LDS 
RI-W 

·DTACK 
-BG 

BGACK 
-BR 
Vee 

CLK 
GND 

-HALT 
-RESET 

-VMA 
E 

-VPA 
-BERR 

-/PL2 
-/PL1 
-IPLO 

FC2 
FC1 
FCO 

A1 
A2 
A3 
A4 

Notes: 

Source: 

Pin 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 

Pin 
G9 
G10 
H1 
H2 
H3 
H8 
H9 
H10 
J1 
J2 

1• 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

See Also: 

I 

Sional 
NC 
-AS 
01 
02 
04 
05 
07 
08 
010 
012 

Sian a/ 
A15 
A17 
E 
-IPL2 
-IPL1 
A13 
A12 
A16 
-8ERR 
-IPLO 

I 

68000 
64-Pin 
Dual 
In-Line 
Package 

64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 

DS 
D6 
Dl 
DB 
D9 
D10 
D11 
D12 
D13 
D14 
D15 
GND 
A23 
A22 
A21 
Vee 
A20 
A19 
A18 
A17 
A16 
A15 
A14 
A13 
A12 
A 11 
A10 
A9 
AB 
Al 
A6 
AS 

Pin 
81 
82 
83 
84 
85 
86 
87 
88 
89 
810 

Pin 
J3 
J4 
J5 
J6 
J7 
J8 
J9 
J10 
K1 
K2 

S(qnal Pin S(qnal 
-DTACK C1 -8GACK 
-LOS C2 -BG 
-UDS C3 RI-W 
DO ca 013 
03 C9 A23 
06 C10 A22 
09 01 -8R 
011 02 Vee 
013 09 Vss 
015 010 A21 

Signal Pin Sianal 
FC1 K3 FCO 
NC K4 A1 
A2 KS A3 
AS K6 A4 
AS K7 AS 
A10 K8 A7 
A11 K9 A9 
A14 K10 NC 
NC 
FC2 

Minus sign (-) in front of signal name indicates negative going signal. 

68000 Microprocessor Handbook, pages 131 to 134 

4.44. 68020 Pinouts 
4.45. 68881 Pinouts 
4.46. 68851 Pinouts 

The Programmer's Apple Mac Sourcebook 

Pin Sliinal 
E1 CLK 
E2 Vss 
E9 Vee 
E10 A20 
F1 -HALT 
F2 -RESET 
F9 A18 
F10 A19 
G1 -VMA 
G2 -VPA 
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4.44. 68020 Pinouts 

N 

M 

L • 

K • 

J • 

H 

G 

F • 

E • 

D 

c 

8 

• 68020 In 114-Termlnal Grid 

A~-----~~-----~~-----~~-----~~~~~~~~ 
2 3 4 5 6 7 8 9 10 11 12 13 

Pin Sianal Pin Sional Pin Signal 
A1 ·8GACK 81 NC C1 ·RESET 
A2 A1 82 -BG C2 CLOCK 
A3 A31 83 ·8R C3 NC 
A4 A28 84 A30 C4 AO 
AS A26 85 A27 cs A29 
AS A23 86 A24 C6 A25 
A7 A22 87 A20 C? A21 
AS A19 88 A18 CB A17 
A9 Vee 89 GNO C9 A16 
A10 GNO 810 A15 C10 A12 
A11 A14 811 A13 C11 A9 
A12 A11 812 A10 C12 A? 
A13 AS 813 AS C13 AS 

Pin Sianal Pin S(Qna/ Pin Sianal 
F12 NC J1 -DSACK1 L1 ·AS 
F13 -I PEND J2 ·BEAR L2 RI·W 
G1 -ECS J3 GND L3 030 
G2 SIZ1 J12 ·IPLO L4 027 
G3 ·D8EN J13 ·IPL1 LS 023 
G11 Vee K1 GND L6 019 
G12 GND K2 -HALT L7 GND 
G13 Vee K3 NC L8 015 
H1 -CD IS K12 01 L9 011 
H2 -AVEC K13 DO L10 07 
H3 -DSACKO L11 NC 
H12 IPL2 L12 03 
H13 GNO L13 02 

Pin Signal 
N1 031 
N2 028 
N3 025 
N4 022 
NS 020 
N6 017 
N7 GNO 
NS Vee 
N9 014 
N10 012 
N11 09 
N12 08 
N13 NC 

Pin 
01 
02 
03 
012 
013 
E1 
E2 
E3 
E12 
E13 
F1 
F2 
F3 

Pin 
M1 
M2 
M3 
M4 
M5 
M6 
M7 
M8 
M9 
M1C 
M11 
M1~ 
M13 

Notes: Minus sign (·) in front of signal name indicates negative going signal. 

Source: 68000 Microprocessor Handbook, pages 131 to 133 

See Also: 4.43. 68000 Pinouts 
4.45. 68881 Pinouts 
4.46. 68851 Pinouts 

409 

Sianal 
Vee 
Vee 
NC 
A4 
A3 
FCO 
-RMC 
Vee 
A2 
-OCS 
SIZO 
FC2 
FC1 

Sianal 
·OS 
029 
026 
024 
021 
018 
016 
Vee 
013 
010 
06 
05 
04 
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4.45. 68881 Pinouts 

K 

J 

H 

G 

F • 68881 In 
68-Terminal Grid 

E 

D 

c 
8 

A~--~~~~--=-~--~~~~~~ 2 3 4 5 6 7 8 9 10 

Pin S~onal Pin Slana/ Pin Signal 
A1 Vee (Reserved) 81 Vee C1 GND 
A2 GND 82 GND C2 CLK 
A3 DO 83 GND C3 GND 
A4 01 84 -SENSE ca 09 
AS 03 85 02 C9 013 
AS 04 86 05 C10 014 
A7 06 87 GND 01 -RESET 
AS 07 88 Vee 02 GND (Reserved) 
A9 08 89 010 09 012 
A10 GND (Reserved) 810 011 010 015 

Pin Signal Pin Signal Pin Signal 
G9 020 J3 -CS K3 GND 
G10 018 J4 -DSACKO K4 -DSACK1 
H1 -AS JS 031 KS 030 
H2 A2 JS 028 KS 029 
H3 AO J7 025 K7 027 
H8 Vee J8 GND K8 026 
H9 GND _{Reserved) J9 023 K9 024 
H10 019 J10 021 K10 022 
J1 A3 K1 A1 
J2 Vee (Reserved) K2 RJ-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 

The Programmer's Apple Mac Sourcebook 

Pin Signal 
E1 Not Connected 
E2 Vee 
E9 Vee 
E10 Gnd 
F1 -SIZE 
F2 GND (Reserved) 
F9 017 
F10 016 
G1 -OS 
G2 A4 
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4.46. 68851 Pinouts 

N 

M 

L • 

K • 

J • 

H 

G 

F • 

E • 

D 

c 

B 

68851 In 
132-Termlnal Grid 

A~--~~--~~~~~~~~~~~~~~~ 
2 3 4 5 6 7 8 9 10 11 12 13 

Pin SiQnal Pin Slana/ Pin Slana/ 
A1 PA23 81 PA19 C1 PA18 
A2 PA29 82 PA2S C2 PA22 
A3 PA30 83 PA26 C3 CLK 
A4 -LAS 84 PA28 C4 PA27 
AS -L8RO BS -PAS C5 PA31 
AS -LBGI BS -L8GACK C6 -L8GO 
A7 -L8RI 87 Vee C7 GND 
AB -CLI 88 -HALT cs -BEAR 
A9 -PBG 89 -P8R C9 -DSACK1 
A10 -P8GACK 810 SIZO C10 R/-W 
A11 -DSACKO 811 -OS C11 DBDIS 
A12 SIZ1 812 -RMC C12 DO 
A13 -RESET 813 03 C13 04 

Pin Sianal Pin SiQnal Pin Signal 
E4 GND G3 GND J4 Vee 
E10 Vee G11 GND J10 GND 
E11 OS G12 Vee J11 019 
E12 06 G13 012 J12 018 
E13 DB H1 PA9 J13 01S 
F1 PA11 H2 PAS K1 AS 
F2 PA12 H3 A7 K2 AO 
F3 PA13 H11 D1S K3 FC3 
F11 09 H12 014 K4 FCO 
F12 010 H13 013 K5 GNO 
F13 011 J1 AS K9 Vee 
G1 PA10 J2 A4 K10 026 
G2 Vee J3 A3 K11 023 

Pin Sian a/ Pin Slana/ Pin Si!Jnal 
L1 A2 M1 A1 N1 FC1 
L2 FC2 M2 LA30 N2 LA26 
L3 LA31 M3 LA29 N3 LA25 
L4 LA28 M4 LA27 N4 LA22 
LS LA24 MS LA23 N5 LA21 
L6 LA20 M6 LA19 NS LA18 
L7 GND M7 Vee N7 LA17 
LB LA14 MB LA15 NB LA16 
L9 LA10 M9 LA11 N9 LA13 
L10 030 M1C 031 N10 LA12 
L11 027 M11 029 N11 LA9 
L12 024 MU 028 N12 LAB 
L13 020 M1 021 N13 025 

Pin 
01 
02 
03 
04 
OS 
09 
010 
011 
012 
013 
E1 
E2 
E3 

Notes: Minus sign (-)in front of signal name indicates negative going signal. 

Source: MC688S1 Paged Memory Management Unit User's Manual, page 13-1 

See Also: 4.43. 68000 Pinouts 
4.44. SB020 Pinouts 
4.45. S8881 Pinouts 

411 

Si!Jnal 
PA1S 
PA20 
PA21 
PA24 
Vee 
GNO 
-ASYNC 
01 
02 
07 
PA14 
PA16 
PA17 
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4.47. Single lnline Memory Module (SIMM Connector) 

Macintosh Plus/SE Macintosh II 
Pin# Signa/Name SiQnal DescriJJtion Pin# Siana/Name Sianal Descriotion 

1 +5V Power 1 +5V Power 
2 CAS1! Column address strobe for SIMM1 2 /CASLL Column address strobe for 00-07 

CAS2/ Column address strobe for SIMM2 /CASLM Column address strobe for 08-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 CSIMM1 &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 

ROQ9 RAM data bus bit 9 (SIMM 2&4) RA8FO 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 RA8F1 RAM address bus, bank 8 bit 1 
9 GNO Ground 6 01 RAM data bus bit 1 
10 ROQ2 RAM data bus bit 2 CSIMM 1 &3) 09 RAM data bus bit 9 

ROQ10 RAM data bus bit 10 (SIMM 2&4) 017 RAM data bus bit 17 
11 RA4 RAM address bus bit 4 025 RAM data bus bit 25 
12 RAS RAM address bus bit 5 7 RAAF2 RAM address bus, bank A bit 2 
13 ROQ3 RAM data bus bit 3 CSIMM 1 &3) RABF2 RAM address bus, bank 8 bit 2 

RD011 RAM data bus bit 11 (SIMM 2&4) 8 RAAF3 RAM address bus, bank A bit 3 
14 RA6 RAM address bus bit 6 RA8F3 RAM address bus, bank 8 bit 3 
15 RA7 RAM address bus bit 7 9 GND Ground 
16 RD04 RAM data bus bit 4 (SIMM 1 &3) 10 D2 RAM data bus bit 2 

RD012 RAM data bus bit 12 (SIMM 2&4) D10 RAM data bus bit 10 
17 RA8 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 NOTUSEO 11 RAAF4 RAM address bus, bank A bit 4 
20 RDQ5 RAM data bus bit 5 CSIMM 1 &3) RA8F4 RAM address bus, bank 8 bit 4 

RDQ13 RAM data bus bit 13 (SIMM 2&4) 12 RAAF5 RAM address bus bank A bit 5 
21 READ RAM read RA8F5 RAM address bus, bank 8 bit 5 
22 GND Ground 13 D3 RAM data bus bit 3 
23 ROQ6 RAM data bus bit 6 CSIMM 1 &3) 011 RAM data bus bit 11 

RDQ14 RAM data bus bit 14 (SIMM 2&4) D19 RAM data bus bit 19 
24 NOT USED D27 RAM data bus bit 27 
25 ROO? RAM data bus bit 7 CSIMM 1 &3) 14 RAAF6 RAM address bus, bank A bit 6 

RDQ15 RAM data bus bit 15 (SIMM 2&4) RA8F6 RAM address bus, bank 8 bit 6 
26 NOT USED 15 RAAF7 RAM address bus, bank A bit 7 
27 RAS/ Row Address Strobe RA8F7 RAM address bus bank 8 bit 7 
28 NOT USED 16 D4 RAM data bus bit 4 
29 NOT USED 012 RAM data bus bit 12 
30 +5V Power 020 RAM data bus bit 20 

028 RAM data bus bit 28 
17 RAAF8 RAM address bus, bank A bit 8 

RABF8 RAM address bus, bank 8 bit 8 
18 RAAF9 RAM address bus, bank A bit 9 

RA8F9 RAM address bus bank 8 bit 9 
19 RAAF10 RAM address bus, bank A bit 10 

RABF10 RAM address bus bank 8 bit 10 
20 05 RAM data bus bit 5 

D13 RAM data bus bit 13 
D21 RAM data bus bit 21 
029 RAM data bus bit 29 

21 RAMRWA RAM read/write bank A 
RAMRW8 RAM read/write bank 8 

22 GNO 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 8 bit 11 

25 D7 RAM data bus bit 7 
D15 RAM data bus bit 15 
023 RAM data bus bit 23 
031 RAM data bus bit 31 

26 NOT USED 
27 /RASA Row Address Strobe bank A 

/RAS8 Row Address Strobe bank 8 
28 PU Pull up 
29 NOTUSEO 
30 +5V Power 

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

Pin# Sianal Name Sianal Description 
1 ADB Bidirectional bit-at-a-time data bus 
2 NOT USED 
3 +5V Power 
4 GND Log_ic 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 II 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# SlanaiName Si.anal Descriotion Pin# Slana/Name Signal Descriotion Pin# Slana/Name Signal Descriotion 
A1 -12V Power 81 -12V Power C1 /RESET Reset 
A2 GND Ground 82 GND Ground C2 GND Ground 
A3 /SPV System parity valid 83 GND Ground C3 +5V Power 
A4 /SP Svstem parity 84 +5V Power C4 +5V Power 
AS fTM1 Transfer mode 1 85 +5V Power C5 fTMO Transfer mode 0 
A6 /AD1 Address/data 86 +5V Power C6 /ADO Address/data 
A7 /AD3 Address/data 87 +SV Power C7 /AD2 Address/data 
AS /ADS Address/data 8S NC No connection * cs /AD4 Address/data 
A9 /AD7 Address/data 89 NC No connection * C9 /AD6 Address/data 

A10 /AD9 Address/data 810 NC No connection * C10 /ADS Address/data 
A11 /AD11 Address/data 811 NC No connection * C11 /AD10 Address/data 
A12 /AD13 Address/data 812 GND Ground C12 /AD12 Address/data 
A13 /AD15 Address/data 813 GND Ground C13 /AD14 Address/data 
A14 /AD17 Address/data 814 GND Ground C14 /AD16 Address/data 
A15 /AD19 Address/data 815 GND Ground C15 /AD18 Address/data 
A16 /AD21 Address/data 816 GND Ground C16 /AD20 Address/data 
A17 /AD23 Address/data 817 GND Ground C17 /AD22 Address/data 
A1S /AD25 Address/data 81S GND Ground C1S /AD24 Address/data 
A19 /AD27 Address/data 819 GND Ground C19 /AD26 Address/data 
A20 /AD29 Address/data 820 GND Ground C20 /AD2S Address/data 
A21 /AD31 Address/data 821 GND Ground C21 /AD30 Address/data 
A22 GND Ground 822 GND Ground C22 GND Ground 
A23 GND Ground 823 GND Ground C23 /PFW Power fail warning 
A24 /AR81 Arbitration 1 824 NC No connection * C24 /AR80 Arbitration 0 
A2S /AR83 Arbitration 3 825 NC No connection * C2S /AR82 Arbitration 2 
A26 /ID1 Slot identification 1 826 NC No connection * C26 /I DO Slot identification 0 
A27 /ID3 Slot identification 3 827 NC No connection * C27 /102 Slot identification 2 
A2S /ACK Acknowledge 82S +SV Power C28 /START Start 
A29 +5V Power 829 +5V Power C29 +5V Power 
A30 /RQST Request 830 GND Ground C30 +5V Power 
A31 /NMRQ Non-master reauest 831 GND Ground C31 GND Ground 
A32 +12V Power 832 +12V Power C32 /CLK Clock 

Notes: • All signals refer to Apple's definition of Nu8us 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 II and Macintosh SE, pages 2-5, 6-5 

See Also: 4.49. Nu8us 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 II 
and Macintosh SE, pages 14-3 to 14-11 

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



Section IV: Hardware 

4.52. SE Bus Expansion Signals (Connector) 

Pin# Siana/Name Sianal Description Pin# Siana/Name Signal Description Pin# S~ana!Name 
A1 FC2 Function code 2 B1 GND Ground C1 /VPA 
A2 FC1 Function code 1 B2 GND Ground C2 IVMA 
A3 FCO Function code 0 B3 GND Ground C3 /BR 
A4 A1 Address B4 GND Ground C4 /BGACK 
AS A2 Address BS GND Ground cs /BG 
A6 A3 Address B6 GND Ground C6 /DTACK 
A7 A4 Address B7 GND Ground C7 RIW 
AS AS Address B8 GND Ground CS /LOS 
A9 AS Address B9 GND Ground C9 IUDS 

A10 A7 Address B10 RESERVED C10 /AS 
A11 AS Address B11 RESERVED C11 /PMCYC 
A12 A9 Address B12 /HALT ssooo halt C12 /RESET 
A13 A10 Address B13 +5V Power C13 +5V 
A14 A11 Address B14 +5V Power C14 DO 
A15 A12 Address B15 +5V Power C15 D1 
A16 A13 Address B16 +5V Power C16 D2 
A17 A14 Address B17 +5V Power C17 D3 
A1S A15 Address B1S IIPLO lnt level 0 (VIA SCSI) C1S D4 
A19 A16 Address B19 /IPL1 lnt level1 (SCC) C19 DS 
A20 A17 Address B20 /IPL2 lnt level 2 (NMI) C20 D6 
A21 A1S Address B21 /BEAR Bus error C21 D7 
A22 A19 Address B22 NC No connection C22 DS 
A23 A20 Address 823 RESERVED C23 D9 
A24 A21 Address 824 RESERVED C24 D10 
A25 A22 ·Address 825 RESERVED C25 D11 
A26 A23 Address 826 RESERVED C26 D12 
A27 E Enable clock B27 RESERVED C27 D13 
A2S CSM 7.S336 Mhz clock B28 /EXT.DTK Externai/DT ACK C28 D14 
A29 C16M 15.6672 Mhz clock 829 GND Ground C29 D15 
A30 GND Loaic around B30 +12V Power C30 GND 
A31 +12V Power B31 +12V Power C31 NC 
A32 +12V Power B32 -5V Power C32 -12V 

Notes: • For loading/driving capability, see source. 
• Connector is Euro-DIN 96-pin socket connector. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, pages 13-2 to 13-9 

See Also: 4.51. SE Expansion Card Layout 

4.53. LaserWriter NTX Card Layout 

Thickness No particular guidelines 
Height 5.25 inches maximum 
Length 4.5 inches maximum 

Component height No particular guidelines 
Connector Euro-DIN, 96-contacts, 2.54mm spacing 

Source: LaserWriter Reference, pages 128 to 129 

See Also: 4.54. LaserWriter NTX Bus Signals 
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Sianal Description 
Valid periph addr 
Valid mem addr 
Bus reQuest 
Bus arant ackn 
Bus arant 
Data trans ackn 
Reacllwrite 
Lower data strobe 
Uooer data strobe 
Address strobe 
Proc mem cycle 
Svstem reset 
Power 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Ground 
No connection 
Power 
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4.54. LaserWrlter NTX Bus Signals (Connector) 

Pin# Slana/ Name Sianal Description Pin# Si..ona/Name Signal Description Pin# Signa/Name Si..onal Description 
A1 NC No connection 81 +5V Power C1 DO DataO 
A2 A2 Address 2 82 +5V Power C2 D1 Data 1 
A3 A3 Address 3 83 +5V Power C3 D2 Oata2 
A4 A4 Address 4 84 +5V Power C4 D3 Data3 
AS AS Address S 85 +5V Power C5 D4 Data4 
A6 A6 Address 6 86 +SV Power C6 05 Oata5 
A7 A7 Address 7 87 +SV Power C7 D6 Data6 
AS AS Address S 8S +5V Power cs D7 Data7 
A9 A9 Address 9 89 NC No connection C9 DS Datas 

A10 A10 Address 10 810 NC No connection C10 D9 Data9 
A11 A11 Address 11 811 NC No connection C11 010 Data 10 
A12 A12 Address 12 812 NC No connection C12 011 Data 11 
A13 A13 Address 13 813 NC No connection C13 012 Data 12 
A14 A14 Address 14 814 NC No connection C14 013 Data 13 
A1S A1S Address 1S 815 NC No connection C15 D14 Data 14 
A16 A16 Address 16 816 NC No connection C16 D1S Data 15 
A17 A17 Address 17 817 dbromOn Data buffer select 0 C17 D16 Data 16 
A1S A1S Address 1S 81S dbrom1n Data buffer select 1 C1S D17 Data 17 
A19 A19 Address 19 819 dbrom2n Data buffer select 2 C19 D1S Data 1S 
A20 A20 Address 20 820 dbrom3n Data buffer select 3 C20 D19 Data 19 
A21 A21 Address 21 821 NC No connection C21 D20 Data20 
A22 A22 Address 22 822 NC No connection C22 D21 Data21 
A23 A23 Address 23 823 NC No connection C23 D22 Data22 
A24 A24 Address 24 824 NC No connection C24 D23 Data23 
A2S A2S Address 2S 825 GND Ground C25 D24 Data24 
A26 A26 Address 26 826 GND Ground C26 D25 Oata25 
A27 A27 Address 27 827 GND Ground C27 D26 Data26 
A2S A2S Address 2S 82S GND Ground C2S D27 Data27 
A29 A29 Address 29 829 GND Ground C29 D28 Data2S 
A30 A30 Address 30 830 GND Ground C30 D29 Data29 
A31 A31 Address 31 831 GND Ground C31 D30 Data 30 
A32 A32 Address 32 832 GND Ground C32 D31 Data31 

Notes: Connector is a Euro-DIN, 96-pin, 2.S4mm 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# Signa/Name 
1 SG 
2 +5V 
3 SG 
4 TxD+ 
5 TxD-
6 +12V 
7 HSKo 
s RxD+ 
9 RxD-

Notes: 

Source: 

See Also: 

Signal Description RS-232 Equivalent Sianal* 
Sional ground Shield 
Power -
Signal ground Signal ground 
Transmitted data+ Data carrier detect (DCD) 
Transmitted data- Received data (RxD) 
Power -
Handshake/ext clock Data terminal ready (DTR) 
Received data + No equivalent 
Received data - Transmitted data (TxD) 

• All signals refer to RS-422 assignments. 
• Do not draw more than 1 OOma at + 12 volts, or 200ma at +5 volts. 
•* Assumes RS-232 device is configured as a DCE device. 

Apple LaserWriter Reference, page 141 
Inside Macintosh, page 111-24 

4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.57. lmageWriter DB-9 and DB-25 Serial Port Connector 
4.5S. LaserWriter DB-9 Serial Port Connector 
4.59. LaserWriter Mini-S Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 

4.56 Macintosh Plus/SE/11 Mini-S Serial Port Connectors 

Pin# Signa/Name 
1 HSKo 
2 HSKi 
3 TxD-
4 GND 
5 RxD-
6 TxD+ 
7 -
s RxD+ 

Notes: 

Source: 

See Also: 

Signal Description RS-232 Equivalent Signal* 
Output handshake Data terminal ready (DTR) 
Input handshake/ext clock Clear to send (CTS) 
Transmitted data- Received data (RxD) 
Ground Ground (GND) 
Received data - Transmitted data (TxD) 
Transmitted data+ Data carrier detect (DCD) 
NOT USED 
Received data + No eQuivalent 

• All signals refer to RS-422 assignments. 
• Connector is a Mini-S socket. 
• *Assumes RS-232 device is configured as a DCE device. 

Apple LaserWriter Reference, page 141 
Inside Macintosh, pages IV-24S to IV-249 

4.55. Macintosh 12S/512 DB-9 Serial Port Connectors 
4.57. lmageWriter DB-9 and DB-25 Serial Port Connectors 
4.5S. LaserWriter DB-9 Serial Port Connector 
4.59. LaserWriter Mini-S Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 
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4.57. lmageWrlter DB-9 and DB-25 Serial Port Connectors 

0825 - ~. I on maae nter Ml 18 n- on mage WJ. II nter 
Pin# S~onal Name Signal Description Pin# Signa/Name 

1 Shield Protective/chassis ground 1 DTR 
2 TxD Transmitted data 1 out) 2 DSR 
3 RxD Received data (in 3 TxD-
4 RTS Request to send out) 4 GND 
5 - NOT USED 5 RxD-
6 - NOT USED 6 TxD+ 
7 GND Signal ground 7 NC 
8 - NOT USED 8 RxD+ 
9 - NOT USED Sh1eld GND 
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 (out) 
21 - NOT USED 
22 - NOT USED 
23 - NOT USED 
24 - NOT USED 
25 - NOT USED 

Notes: /mage Writer 1: • All signals refer to RS-232C assignments. 
• Connector is a DB-25 socket. 

Image Writer II: • All signals refer to RS422 assignments. 
• Connector is a Mini-8 socket. 

Source: 

See Also: 

Apple Image Writer User's Manual, pages 1 03 to 1 04 
lmageWriter II Technical Reference Manual, pages 188 to 189 

4.55. Macintosh 128/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 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 

Signal Description 
Data terminal ready (out) 
Data set ready (in) 
Transmitted data (out) 
Signal ground 
Received data (in) 
Balanced transmit (out) 
NO CONNECTION 
Balanced receive (in) 
Chassis ground 



Section IV: Hardware 

4.58 LaserWriter DB-9 Serial Port Connector 

Pin# Slana/Name 
1 SG 
2 -
3 SG 
4 TXD+ 
5 TxD-
6 -
7 -
s RxD+ 
9 RxD-

Notes: 

Source: 

See Also: 

Signal Description RS-232 Equivalent Signal"' 
Signal ground Signal ground 
NOT USED -
Signal ground Signal_ground 
Transmitted data+ Data carrier detect (DCD) 
Transmitted data- Received data (RxD) 
NOT USED -
NOT USED -
Received data + No equivalent 
Received data - Transmitted data (TxD) 

• All signals refer to RS-422 assignments. 
•* Assumes RS-232 device is configured as a DCE device. 

Apple LaserWriter Reference, pages 139, 141 

4.55. Macintosh 12S/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-S Serial Port Connectors 
4.57. lmageWriter 08-9 and 08-25 Serial Port Connectors 
4.59. LaserWriter Mini-S Serial Port Connector 
4.60. LaserWriter DB-25 Serial Port Connector 
4.61. Apple Modem Serial Port Connectors 
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4.59 LaserWriter Mini-S Serial Port Connector 

'Pin# Signa/Name 
1 HSKo 
2 HSKi 
3 TxD-
4 GND 
5 RxD-
6 TXD+ 
7 -
8 RxD+ 

Notes: 

Source: 

See Also: 

Signal Description SCC Connection 
Output handshake sec data terminal ready 
Input handshake/ext clock sec transmit/receive clock 
Transmitted data- sec transmit data 
Ground sec logic and chassis around 
Received data - sec receive data 
Transmitted data + sec transmit data 
NOT USED -
Received data + sec receive data 

• All signals refer to RS-422 assignments. 
• Connector is a Mini-8 socket. 
• *Assumes RS-232 device is configured as a DCE device. 

Apple LaserWriter Reference, page 139 

4.55. Macintosh 128/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.57. lmageWriter 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# Signa/Name Sianal Descrif)tion 
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 

(contmued) 

RS-232 Equivalent Signal* 
Data terminal ready (DTR) 
Clear to send (CTS) 
Received data (RxD) 
Ground 
Transmitted data (TxD} 
Data carrier detect (DCD) 

-
No eQuivalent 
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Table 4.60. Continued 

Notes: 

Source: 

See Also: 

• All signals refer to RS-232C assignments. 
• Connector is a DB-25 socket. 
•* Power on terminal signal for LaserWriter II NTX. 

Apple LaserWriter Reference, page 140 

4.55. Macintosh 128/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.57. lmageWriter 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 30011200 (DB-9) 
Pin# Sianal Name Sianal DescrifJtion 

1 NC No connection 
2 DSR Data Set Ready (out) 
3 GND Sianal 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-B) 
1 DSR 
2 DTR 
3 RxD 
4 GND 
5 TxD 
6 GND 
7 DCD 
8 NC 

Notes: 

Source: 

See Also: 

Data Set Ready 1 out) 
Data terminal readv (in) 
Receive data (out) 
Signal ground 
Transmit data (in) 
Signal around 
Data carrier detect (out) 
No connection 

• Both modems are labeled DCE but are really DTE (see 110 in parens). 
• Connectors are DB-9 and Mini-8, respectively. 

BMUG Fall/Winter 1987 Newsletter, pages 11 0 to 126 

4.55. Macintosh 128/512 DB-9 Serial Port Connectors 
4.56. Macintosh Plus/SE/11 Mini-8 Serial Port Connectors 
4.57. lmageWriter 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/Pius/SE External Drive Com·~ector 

Pin# Signal Name Signal Description 
1 GND Signal ground 
2 GND Signal ground 
3 GND Signal ground 
4 GND Signal ground 
5 -12V Power 11 Oma max load) 
6 +5V Power 200ma maxload) 
7 +12V Power 100ma max load) 
8 +12V Power 1 OOma max load) 
9 - NOT USED 
10 MSC Motor s!gnal control 
11 CAD 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: • Maximum loads on power are for all connectors on system. 
• Connector is a DB-19 socket. 

Source: Inside Macintosh, page 111-33 

See Also: 4.22. Disk State Control Lines and Registers 
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4.63. Macintosh Plus/SE/11 SCSI Connector 

Pin# Signa/Name Sianal Description 
1 -REO Request 
2 -MSG Message 
3 -1/0 1/0 direction 
4 -RST Reset 
5 -ACK Acknowledge 
6 -8SY Busy 
7 GND Ground 
8 -DBO Data bit 0 
9 GND Ground 
10 -DB3 Data bit 3 
11 -D85 Data bit 5 
12 -D86 Data bit 6 
13 -D87 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 -D81 Data bit 1 
22 -D82 Data bit 2 
23 -D84 Databit4 
24 GND Ground 
25 - NOT USED 

Notes: Connector is a DB-25 socket. 

Source: Inside Macintosh, page IV-252 
Macintosh Family Hardware Reference, page 5-21 

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

4.64. Sound Pinouts 

Macintosh Plus!SE 
Pin# Signa/Name Signal Description 
Plug SND 8V ~eak-to-peak,_low impedance signal 
Shell GND Ground 

Macintosh II 
Pin# Signa/Name Signal Description 

Tip CHNL2 1.5V peak-to-peak 47 ohm source impedance, channel 2 
Plug CHNL1 1.5V peak-to-peak, 47 ohm source imp_edance, channel1 
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/Pius Keyboard Pinouts 

Pin# Signa/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 111-29 to 111-30 

See Also: 4.48. Apple DeskTop Bus Pinouts 

4.66. Macintosh 128/512/Pius Mouse Pinouts 

Pin# Sianal Name Comments 
1 Ground 
2 +5V 
3 Ground 
4 Mouse X2 VIA Quadrature signal 
5 Mouse X1 sec interrupt signal 
6 NO CONNECTION 
7 Mouse Switch 
8 Mouse Y2 VIA auadrature signal 
9 Mouse Y1 sec interrupt sianal 

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 II Video Card Pinouts 

Pin# Signa/Name Signal Description 
1 GND Ground 
2 RED Red color signal 
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: • Signals are for analog monitor. 
• Connector is DB-15 socket. 

Source: Designing Cards and Drivers for the Macintosh II and Macintosh SE, page 11-18 
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4.68. lmageWriter Family History 

----- - ------- - ------ - ------ - ~ - -- -- Q 
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" 127mmJ 5.0" (127mm) 

I 

Weight 18.75 lbs (8.5kg) 25 lbs (11.36kg) 381bs117.1ka) 
Print Speed 120 cps (draft) 250 cps (draft), 45 cps (NLQ) 250 cps (draft), 90 cps (NLQ) I 

Char Format 8x7 (standard), 8x16 {custom) 7x12 {draft, 14x16 (NLQ) 7x121draft}_, 24x16 {NLQ) I 

Gra_llhics Res. 72 dpj 72 dpi 72 dpi, 144 dpi, 216 dpi 
Ports RS-232C RS-422, 423, 232* RS-422, 423, 232* I 

Char Pitches 4.5,5,6,6. 7, 7 .5,8.5,9, 1 0, 12, 13.4, 15,17 cpi + prop. 9, 1 0, 12, 13.4, 15, 17 c_pi + _Qrop. 9, 10, 12, 13.4, 15, 17 cpi +prop. I 

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 feeder1 
Ribbon Black Black, four-color Black, four-color I 

Introduced 
- - --

_ _ _f_e_b-84__ _ __ 
---

-- ~-8_§_ ___ Jan-88 I 

Notes: * Although the printer was designed to support RS-422, a subset of RS-232C may be used to drive the printer. 

Source: 

See Also: 

Apple lmageWriter II Reference, pages 184 to 185 
Apple Image Writer User's Manual, pages 1 01 to 1 02 
Apple lmageWriter LQ Reference, pages 223 to 225, 227 to 228 

4.77. LaserWriter Family History 
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4.69. lmageWrlter Default Settings 

Color Option 
Communications Rate 
Communications Protocol 
Option Card Enabled 
Font 
Character Pitch 
Proportional Character Spacina 
Slashed/Unslashed Zeroes 
Select Mouse Text Characters 
Underline Text 
Boldface Text 
Double-width Text 
Half-heiaht Text 
Subscril}_t Text 
Superscript Text 
Left Margin 
TofJ_of Form 
PageLenath 
PafJ_er-Out Sensor 
Cut Sheet Feeder Bins 
Auto Paoer Load Position 
Une Spacina 
Line Feed Direction 
Carriaae Return Insertion 
Line Feed After Carriage Return 
Line Feed At Line Buffer Full 
Software Select Response 
Commands That Cause Printina 
Perforation Skip 
8th Bit Support 
Print Head Motion 
Horizontal Tabs 
Vertical Tabs 
Graphics Printino 
Ribbon Color 
Cus1om Characters 

Notes: 

Source: 

See Also: 

····-~------·-- - ·---- _. .............. _ ... --
NA ON if color ribbon installed 
Per DIP switches 2-1 ,2-2 Per DIP switches 2-1 2-2 
Per DIP switch 2-3 Per DIP switch 2-3 
NA Per DIP switch 2-4 
NA Draft 
Elite Per DIP switches 1-6, 1-7 
1 dot width 0 
NA Unslashed 
NA NO 
OFF OFF 
OFF OFF 
OFF OFF 
NS OFF 
NS OFF 
NS OFF 
0 0 
Position of orint head on ooweruo Position of orint head on powerup 
Per DIP switch 1-4 Per DIP switch 1-4 
ON ON 
NA NA 
NA NA 
6 lines per inch 6 lines per inch 
Forward Forward 
NS ON 
Per DIP switch 1-8 Per DIP switch 1-8 
NS OFF 
NA Disabled 
NA CR, LF FF 
NS Per DIP switch 1-5 
Per DIP switch 1-5 IGNORED 
Bidirectional Bidirectional 
Cleared Cleared 
B tab every 6 lines NA 
OFF OFF 
NA Black 
OFF Cleared10oweruo), Saved (soft reset' 

NA = not applicable, NS = not specified in manual. 

Apple lmageWriter User's Manual, pages 51, 81 to 82 
lmageWriter II Technical Reference Manual, pages 134 to 135 
lmageWriter LQ Technical Reference Manual, pages 27 to 28, 164 to 175 

4.70. lmageWriter II Software Switches 
4.75.1mageWriter DIP Switch Settings 

------H'-·------
ON if color ribbon installed 
Per DIP switches 2-1, 2-2 
Per DIP switch 2-3 
Per DIP switch 2-4 
Draft 
Per DIP switches 1-6, 1-7 
0 
Unslashed 
NA 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
0 
Position of orint head on ooweruo 
Per DIP switch 1-4 
ON 
Per DIP switches 2-5, 2-6 2-7 
Per DIP switch 2-8 
6 lines per inch 
Forward 
ON 
Per DIP switch 1-8 
OFF 
Disabled 
CR, LF, FF 
Per DIP switch 1-5 
IGNORED 
Bidirectional 
Cleared 
NA 
OFF 
Black 
NA 
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4. 70. Image Writer II Software Switches 

Bit Number 
7 6 5 4 3 2 1 0 Switch A ... Switch B ...... 
0 0 0 0 0 0 0 X Language Set 1 .... Use Slashed Zeros 
0 0 0 0 0 0 X 0 Languaae Set 2** NA 
0 0 0 0 0 X 0 0 Language Set 3** Set Perforation Skip 
0 0 0 0 X 0 0 0 NA NA 
0 0 0 X 0 0 0 0 Software Select Response NA 
0 0 X 0 0 0 0 0 LF When Line Is Full Use 8th Data Bit 
0 X 0 0 0 0 0 0 Commands That Cause Print NA 
X 0 0 0 0 0 0 0 LF after Everv 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. lmageWriter DIP Switch Settings for more information 
on how these switches are set.) 
•* Software Switch A corresponds to Hardware Switch 1, 8 to Switch 2. 
•** These three switches are set together to select character set. 

Source: lmageWriter II Technical Reference Manual, pages 31 to 32 

See Also: 4.75. lmageWriter DIP Switch Settings 

4.71. lmageWrlter Printer Control Functions 

Character Sets 
Command Form Hexadecimal Decimal 

Select Correspondence Font § ESCaO $18$61 $30 27 97 48 
Select Draft Font :t ESC a 1 $18 $61 $31 27 97 49 
Select NLQ Font ESCa2 $18 $61 $32 27 97 50 
Select LQ Font ¥ ESCa3 $18$61$33 27 97 51 
Send Name of NLQ Font ¥ ESC::::O $18 $3D$30 27 61 48 
Send Name of Draft Font ¥ ESC::: 1 $18 $3D $31 27 61 49 
Send Name of NLQ Font ¥ ESC::::2 $18 $3D $32 27 61 50 
Send Name of LQ Font ¥ ESC-3 $18 $3D $33 27 61 51 
Send Name of Optional Font ¥ Esc,.,.g $18 $3D $39 27 61 57 
Select Optional Font ¥ ESCk $18 $68 27 107 
Select Correspondence Font •••• ESCm $18 $6D 27 109 
Select NLQ Font •••• ESCM $18$40 27 77 
Map Mouse Text Chars to low ASCII**** ESC& $18 $26 27 38 
Select Standard Chars to low ASCII **** :t ESC$ $18 $24 27 36 

Custom Characters 
Set Custom Width to 8 **** :t ESC- $18$20 27 45 
Set Custom Width to 16 **** ESC+ $18 $28 27 43 
Load Custom Characters •••• ESC I (data) Ctri-D $1 8 $49 [datal $04 27 73 (data) 4 
Switch to Custom Character Font •••• ESC' $18 $27 27 39 
Switch to Custom Char Font (Hi ASCII) **** ESC* $18 $2A 27 42 
Switch to Normal Font **** ESC$ $18$24 27 36 

(contmued) 
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Table 4.71. Continued 

Graphics 
Command Form Hexadecimal Decimal 

Print # Bvtes Graohics on Line ESCG #l (datal $1B $47 ( # (datal 27 71 (#) (datal 
Print #*8 Bytes Graphics on Line ESCg # (data) $1B $-67 I #(data) 27 103 (#)(data) 
High Res Print Head Placement ¥ ESCh # $1B $68 # 27 104 (#) 
High Res Graohics ¥ ESCC #) $1B $43 # 27 67 (#) 
Vertical Dot Shift¥ ESCt (#) $1B$74 # ralso $1 B $4Cl 27 116 (#) ralso 27 76] 
High Res Repeating Dot Columns ¥ ESC U (#) (data) $1B $55 # (datal 27 85 (#) (datal 
Print # Re()C:)titions of Graphics ESC V (# (data) $1B $56 # (datal 27 86 (#) (data) 
Place Print Head in Dot Column ESC F (column) $1B $46 column> 27 70 (column) 

Character Enhancements 
Start Double-width Printing Ctri-N $OE 14 
Stop Double-width Printing Ctrl-0 $OF 15 
Set Ribbon ** ESC K (color) $1 B $48 Tcolorl 27 75 (color) 
Repeat Character # Times ESC R (#) Tchar) $1 B $52 (#) Tchar) 27 82 (#) (char) 
Set 9 cpi - Extended Chars ESCn $1B $6E 27 110 
Set 10 cpi - Pica Chars ESCN $1B $4E 27 78 
Set 12 cpi - Elite Chars ESCE $18 $45 27 69 
Set 13.4 cpi - Semicondensed Chars ESCe $1B $65 27 101 
Set 15 cpi - Condensed Chars ESC a $1B $71 27 113 
Set 17 cpi - Ultracondensed Chars ESCQ $18 $51 27 81 
Set 144 dpi - Pica Prop. Chars ESCp $1 B $70 27 112 
Set 160 dpi - Elite Prop. Chars ESCP $1B $50 27 80 
Set Dot Spacina to # for All Chars ESCs (#) $1 B $73 (#: 0-9T 27 115 (#: 0-9) 
Insert # Dot Spaces Between Chars ESC(#) $1B (#: 1-6) 27 (#: 1-6) 
Start Underline ESCX $1B $58 27 88 
Stop Underline :t: ESCY $1B $59 27 89 
Start Boldface ESC! $18 $21 27 33 
Stop Boldface :t: ESC" $18 $22 27 34 
Start Half-Heiaht ESCw $18 $77 27 119 
Stop Half-Heioht :t ESCW $18 $57 27 87 
Start Superscript ESCx $18 $78 27 120 
Start SubscriPt ESCv $18 $79 27 121 
Stop Sub or Superscript t ESCz $1B $7A 27 122 

Page and Paper Senlnns 
Set Left Margin to Column *** ESC L (#) $18$4C (#) 27 76 (#) 
Set Page Lenath to #/144 inches ESC H (#: 1 to 9999) $18 $48(#) 27 72 (#} 
Line Feed Ctri-J $0A 10 
Multiple Line Feed**** Ctrl- (#: 1 to 9 : · < = >> $1F(#) 31 (#) 
6 Lines per Inch ESCA $18 $41 27 65 
8 Lines per inch ESCB $1B $42 27 66 
Distance Between Lines (#/144") ESC T (#: 1 to 99) $18$54 (#) 27 84 (#) 
Forward Paper Feed i ESCf $18 $66 27 102 
Reverse Paoer Feed ESCr $1B $72 27 114 
Use First CSF Bin ¥ ESC@O $1B $40 $30 27 64 48 
Use Second CSF Bin ¥ ESC@1 $1B $40 $31 27 64 49 
Use Third CSF Bin ¥ ESC@2 $18$40$32 27 64 50 
Form Feed Ctri-L $0C 12 
Set Top of Form to Current Position ESCv $18 $76 27 118 
Paper-out Sensor OFF ESCO $1B $4F 27 79 
Paper-out Sensor ON :t: ESCo $18 $6F 27 111 

Print Head Motion 
Carriaae Return Ctri-M $0D 13 
Unidirectional printing ESC> $18 $3E 27 62 
Bidirectional printing :t ESC< $18 $3C 27 60 
Backspace Ctri-H $08 8 
Set Horizontal Tabs *** ESC ( (#), ... J#). $18 $28 C#l-$2C ... $2C (#) $2E 27 40 (#) 44 ... 44(#) 46 
Add Tab Stoo *** ESCu (#) $18 $75(#) 27117 (#) 
Move Print Head to Next Tab Stop Ctrl-1 $09 9 
Clear Horizontal Tabs ESC l (#), ... ,(#). $1 8 $29 -{#f $2C ... $2C (#) $2E 27 41 (#) 44 ... 44 (#) 46 
Clear All Tabs ESCO $18 $30 27 48 
Place Print Head at # Dot Column *** ESCFC#l $1B $46 (#f 27 70 (#} 

(contmued) 
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Table 4. 71. Continued 

Prmter S I ett nas 
Command 

No CR before LF or FF 
Insert CR before LF or FF * 
Erase Current Line from Buffer 
Reset Defaults 
Select Printer **** t 
Deselect Printer **** 
Send I D String 

Notes: 

Source: 

See Also: 

The Programmer's Apple Mac Sourcebook 

Form Hexadecimal Decimal 
ESCI1 $1B $6C $31 27 108 49 
ESCIO $1B $6C $30 
Ctri-X $18 
ESCc $1B $63 
Ctrl-0 $11 
Ctri-S $13 
ESC? $1B $3F 

•* See 4.70. lmageWriter II Software Switches. 
•** Colors are as follows: 0 ($30) Black; 

1 ($31) Yellow 
2 ($32) Magenta 
3 ($33) Cyan 

27 108 48 
24 
27 99 
17 
19 
27 63 

4 ($34) Orange (Yellow+Magenta) 
5 {$35) Green (Yellow+Cyan) 
6 ($36) Purple (Magenta+Cyan) 

•••• See 4. 72. lmageWriter Character Pitch Effects on Functions. 
•**"* Not available on lmageWriter LQ (II only). 
·t Ignore/Include 8th Data Bit Setting not available on lmageWriter LQ; 
Software Select Enable/Disable not available on lmageWriter LQ. 
•¥ Not available on lmageWriter II (LQ only). 
•§ Select NLO font on lmageWriter LQ. 
•; Indicates default setting. 

lmageWriter II Technical Reference Manual, pages 39 to 123 
lmageWriter LQ Technical Reference Manual, pages 225 to 227 

4.70. lmageWriter II Software Switches 
4.72. lmageWriter Character Pitch Effects on Functions 

4. 72. Image Writer Character Pitch Effects on Functions 

Char. Pitch Left Margin Range Tab Setting Rang_e 'Max. Dots 12_er Line Horiz. Res. Range 
9 cf)i-Extended 0 to 71 1 to 72 576 8 to 576 

10 cf)i-Pica 0 to 79 1 to 80 640 8 to 640 
12 Cf)i-Eiite 0 to 95 1 to 96 768 8 to 768 

13.4 cpi-Semicondensed o to 106 1 to 107 856 8 to 856 
15 cpi-Condensed 0 to 119 1 to 120 960 8 to 960 

17 cpi-Uitracondensed 0 to 135 1 to 136 1088 8 to 1088 
144 dpi-Proportional Pica 0 to 71 1 to 72 1152 8 to 1152 
160 dpi-Proportional Elite 0 to 79 1 to 80 1280 8 to 1280 

Notes: Dots per Line and Horizontal Resolution Range apply to printing bit images. 

Source: lmageWriter II Technical Reference Manual, pages 60, 66, 106 to 107 

See Also: 4. 71. Image Writer Printer Control Functions 
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4. 73. Image Writer II Custom Character Width Codes 

Width (in Dots) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Notes: 

Source: 

See Also: 

Width Code (TOfJ 8) Width Code (Bot. 8) 
$41 $61 
$42 $62 
$43 $63 
$44 $64 
$45 $65 
$46 $66 
$47 $67 
$48 $68 
$49 $69 
$4A $6A 
$48 $68 
$4C $6C 
$40 $60 
$4E $6E 
$4F $6F 
$50 $70 

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

lmageWriter II Technical Reference Manual, pages 96, 97 

4. 71. Image Writer Printer Control Functions 
4.74. lmageWriter II Custom Character Data Byte 

4.74. lmageWriter II Custom Character Data Byte 

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: lmageWriter II Technical Reference Manual, page 93 

See Also: 4.71. lmageWriter Printer Control Functions 
4. 73. Image Writer II Custom Character Width Codes 
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4.75. lmageWriter DIP Switch Settings 

Switch Setting • 
SW1·1 to SW1-3 000 

xoo 
oxo 
xxo 
oox 
xox 
oxx 
XXX 

SW1-4 0 
X 

SW1-5 0 
X 

SW1-6 to SW1-7 00 
xo 
ox 
XX 

SW1-8 0 
X 

SW2-1 to SW2-2 00 
xo 
OX 
XX 

SW2-3 0 
X 

SW2-4 0 
X 

SW2-5 to SW2-7 000 
oox 
xxo 
XOX 
xoo 
XXX 

SW2-8 0 
X 

SW3-1 to SW3-5 -
SW3-6 to SW3-8 -

Notes: 

Source: 

See Also: 

lmageWriter I lmageWriter II lmageWriter LQ 
American** American** American** 
Italian Italian 
American Danish 
British British 
German German 
Swedish Swedish 
French French 
Spanish Spanish 
66 lines per page** 11" form length** 
72 lines per paae 12" form lenath 
Recognizes 8th data bit** No perforation skip** 
lanores 8th data bit Skip on paae perforation 
1 0 cpi (Pica) 1 0 cpi (Pica) 
12 cpi (Elite)** 12 cpi (Elite)** 
17 cpi (Uitracondensed) 17 cpi (Uitracondensed) 
160 dpi (Elite groportional) 160 dpi (Elite proportional) 
No line feed after carriage return** No line feed after carriage return** 
Line feed after carriage return Line feed after carriage return 
300 baud 300 baud 
1200 baud 1200 baud 
2400 baud 2400 baud 
9600 baud*" 9600 baud** 
Data Terminal Ready handshake** Hardware handshake** 
XON/XOFF XON/XOFF 
NA Option Card Disabled** 

Option Card Installed 
NA Hammer Timing Settings*"* 

NA NA 

NA NA 
NA NA 

• NA = not applicable, NS = not specified in manual. 
•* 0 =switch open. X= switch closed. 
• ** Indicates factory setting. 
•*** Set at factory-do not alter. 

Apple lmageWriter User's Manual, Chapter 4, pages 39, 41, 44, 81 to 82 
lmageWriter II Technical Reference Manual, pages 22 to 23 
lmageWriter LQ Technical Reference Manual, pages 27 to 28 

4.69. lmageWriter Default Settings 
4.70. lmageWriter II Software Switches 

Italian 
Danish 
British 
German 
Swedish 
French 
Spanish 
11 " form length** 
12" form lenath 
No perforation skip** 
Skip onpage perforation 
1 0 cpi (Pica) 
12 cpi (Elite)** 
17 cpi (Uitracondensed) 
Proportional-1 (Elite) 
No line feed after carriage return** 
Line feed after carriage return 
19,200 baud** 
1200 baud 
2400 baud 
9600 baud 
Hardware handshake** 
XON/XOFF 
Option Card Disabled** 
Option Card Installed 
CSF Bin 1 and Envelope** 
CSF Bin 1 
CSF Bins 1 ,2,3 and Envelope 
CSF Bins 1 and 2 
CSF Bins 1 ,2 and Envelope 
CSF Bins 1 2 and 3 
Auto Paper to Print Line** 
Auto Paoer to Paper Bail 
Hammer Timina Settinas*** 
Vertical Alignment Settings*** 
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4.76. lmageWriter Alternate Character Sets 

Hexadecimal Character Value 
Language Set $23 $24 $40 $58 $5C $50 $5E 

American 
British 

German 
French 

Swedish 
Italian 

Danish 
Spanish 

Notes: 

# $ @ [ \ ] 
£ $ @ [ \ l 
# $ _§_ A 0 u 
£ $ a . c § 
# $ @ A 0 A 
£ $ § . c e 
# $ @ ,lE 0 A 
£ $ § l N J... 

See 4.75. lmageWriter DIP Switch Settings for 
information on how to change character set. 

1\ 

1\ 

1\ 

1\ 

1\ 

1\ 

1\ 

1\ 

$60 
' 

u 
' 

Source: lmageWriter II Technical Reference Manual, page 24 

See Also: 4.70. lmageWriter II Software Switches 
4.75. lmageWriter DIP Switch Settings 
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$78 $7C $70 $7E 
{ I } .... 

{ I } -
a 0 0 B 
e u e .. 
a 0 a .... 

a 0 e 1 
ce 0 a -. ri c -



4.77. LaserWriter Family History 

Width 
Depth 
Heiaht 
Weight 
CPU 
RAM 
ROM 
Ports 
Fonts 
Software 
Paae Caf)acitv 
Introduced 

Notes: 

Source: 

See Also: 

Oriainal PI, - --- II NT 
18.5" (469.9mm} 18.5" (469.9mm) 20" {508mml * 

16.2" (411.5mm} * 16.2" (411.5mml * 18.9" (480.1mm) 
11.5" (292.1 mm} 11.5" (292.1 mm) 8.5" (215.9mm) 
77 lbs (34. 7kg) 77 lbs (34. 7kg) 46 lbs (20.7kg) 

11 .16Mhz 68000 11.16Mhz 68000 11 .16Mhz 68000 
1.5MB 1.5MB 2MB 
512K 1MB 1MB 

RS-232, AppleTalk RS-232, ApR_IeTalk RS-232, AppleTalk 
4 families **** 11 families t 11 families t 

PostScript, Diablo 630 PostScript, Diablo 630 PostScript, Diablo 630 
1 00 in, 20 out 100 in, 20 out 200 in, 1 00 out 

Jan-85 Jan-86 Jan-88 

•* Without paper trays; trays add 12" on Original and Plus, 6.5" on II NT and II NTX. 
•** May be expanded to 12 MB. 
•*** May be expanded on expansion board to 8 MB. 
•**** Times, Helvetica, Courier, and Symbol. 

II NTX 
20" (508mm} * 

18.9" (480.1mm) 
8.5" (215.9mm) 
46 lbs (20. ?kg) 

16.66Mhz 68020 
2MB** 
1MB*** 

RS-232, AppleTalk, SCSI 
11 families_t 

PostScript, Diablo 630, LaserJet+ 
200 in, 1 00 out 

Jan-88 

·t Times, Helvetica, Helvetica Narrow, Courier, Symbol, Palatino, lTC Avant Garde, lTC Bookman, New Century Schoolbook, 
lTC Zapf Chancery, lTC Zapf Dingbats. 

Apple LaserWriter Reference, pages 147 to 150 

4.68. lmageWriter Family History 
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4. 78. LaserWriter NTX Disk and File-System Operators 

Operator Syntax * 
cartstatus string CARTSTATUS false 

string CARTST ATUS type id filetype true 
deletefile namestring DELETEFILE 
devdismount device DEVDISMOUNT 
devmount device DEVMOUNT boolean 
devstatus device DEVST ATUS free size 
diskonline DISKONLINE boolean 
diskstatus DISKSTATUS free total 
initializedisk I pages action INITIALIZEDISK 
filenameforall 'pattern proc scratchstring FILENAMEFORALL 
renamefile oldnamestring newnamestring RENAMEFILE 
setuserdiskpercent percent SETUSERDISKPERCENT 
status stringname STATUS pages bytes access creation true 
userdiskpercent USERDISKPERCENT percent 

Notes: * In standard PostScript notation. 

Source: LaserWriter Reference, pages 46 to 52 

Comments 
No card, device does not exist 
Information about device or file referenced by string 
Deletes referenced file (namestring) 
Dismounts referenced device (device) 
Mounts referenced device (device); false return indicates device not mounted 
Returns status of referenced device 
Returns true if device referenced is online and attached 
Returns information about the disk 
Formats the disk and initializes the file system 
Executes proc for each file found matching pattern; scratchstring passed to proc 
Renames a file 
Reserves percentage of file system for user files 
Returns information about file referenced in stringname 
Returns percentage of file system space for user files 

-- --

en 
~ cr 
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4. 79 PostScript Page Types 

Paae Type Printable Reaion Page Size Comments 
Letter 8" X 10.78" 8.5" X 11 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 
85 6.45" X 9. 7611 6.93" X 9.84" Standard European 85-sized page 

Lettersma/1 7.68" X 10.16" 8.5" X 11" Nonstandard American letter-sized page 
A4small 7.47'' X 1 0.85" 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, A4small if A4-sized tray is installed, 
legal if legal-sized tray is installed, or 85 if 85-sized tray is installed. 

Source: Apple LaserWriter Reference, pages 84 to 86 

4.80. PostScript Fcnt 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 Italic 
7 Times Bold Italic 
8 Helvetica Normal 
9 Helvetica Bold 
10 Helvetica Oblique 
11 Helvetica BoldOblique 
12 Symbol Normal 
13 lTC Avant Garde Book 
14 lTC Avant Garde BookObligue 
15 lTC Avant Garde Demi 
16 lTC Avant Garde DemiObligue 
17 lTC Bookman Demi 
18 lTC Bookman Demiltalic 
19 lTC Bookman Lioht 
20 lTC Bookman Lightltalic 
21 Helvetica Narrow Normal 
22 Helvetica Narrow Bold 
23 Helvetica Narrow BoldOblique 
24 Helvetica Narrow Oblique 
25 New Century Schoolbook Roman 
26 New Century Schoolbook Bold 
27 New Century Schoolbook Italic 
28 New Century Schoolbook Bold Italic 
29 Palatine Roman 
30 Palatine Bold 
31 Palatine Italic 
32 Palatine Bold Italic 
33 lTC Zapf Chancery Medium Italic 
34 lTC Zapf Dingbats Normal 

Source: Apple LaserWriter Reference, page 89 

See Also: 2.72. Font ID Numbers 



4.81. LaserWriter statusdict Persistent Parameter Operators 

Operator 
lpagecount 
1 pagestackorder 
setpagestackorder ** 
ramsize 
setprintername ** 

1 l)rintername 
setdosysstart ** 
dosysstart 
setsoftwareiomode ** 

softwareiomode 
sethardwareiomode 
hardwareiomode 
setsccbatch ** 
sccbatch 
setdostartpage ** 
dostartpage 
setmargins ** 
margins 
setpagetype ** 
pagetype 
setdefaulttimeouts ** 
defaulttimeouts 
setpassword 
checkpassword 
setidlefonts ** 
idlefonts 
seteescratch ** 
eescratch 

Notes: 

Source: 

See Also: 

Syntax * Comments 
PAGECOUNT int Returns number of pages Qrinted _(NT, NTX only) 
PAGESTACKORDER boolean Returns True if second paae faces back of first paae, otherwise False 
boolean SETPAGESTACKORDER Sets_pagestackorder (default= False) 
RAMSIZE int Returns number of bytes in NTX 
string SETPRINTERNAME Sets printer name (31 characters or fewer) 
string PRINTERNAME string Sets printer name and returns string that is actually used (may be substring) 
boolean SETDOSYSSTART Sets Sys/Start file on startup status for NTX 
DOSYSSTART boolean Returns current setting of Sys/Start file on NTX 
int SETSOFTWAREIOMODE Sets one of following modes: 0 =PostScript batch, 1 =PostScript interactive 

2 =Diablo 630 emulation, 5 = HP Laser Jet+ emulation 
SOFTWAREIOMODE int Returns printer mode (default= 0, PostScript batch) 
int SETHARDWAREIOMODE Sets on of following modes: 0 =serial, 2 =Apple Talk 
HARDWAREIOMODE int Returns hardware 10 mode setting (default= 0) 
int int int SETSCCBATCH Sets channel baud, and options (see 4.84.) 
int SCCBATCH int int Returns baud rate and options for hardware channel in first int 
boolean SETDOSTARTPAGE Specifies whether NT/NTX is to perform test page on power-on 
DOSTARTPAGE boolean Returns setting of test page status on NT/NTX 
int int SETMARGINS Sets top and left margins for physical page 
MARGINS int int Returns current top and left margin settings 
int SETPAGETYPE Sets page type (O =letter, 1 =note) 
PAGETYPE int Returns current page type 
int int int SETDEFAUL TTIMEOUTS Sets job, manual feed, and wait timeouts simultaneously 
DEFAUL TTIMEOUTS int int int Returns job, manual feed, and wait timeouts 
int int SETPASSWORD boolean Changes password from first int to second, returns True if chanqe made 
int CHECKPASSWORD boolean Returns True if intis equal to current system-administrator password 
mark font sx sy rot nchars ... SETIDLEFONTS See source for description of command; sets characters to be scan converted while NTX is idle 
IDLE FONTS mark font sx sy rot nchars ... See source for description of command; returns setidlefonts settings 
int int SETEESCRATCH Writes second int at position determined by first int into LaserWriter scratch EEROM 
int EESCRATCH int Returns value at position (first int) from LaserWriter scratch EEROM 

•* In standard PostScript notation. 
•** Cannot be performed unless you have previously escaped from normal server save/restore context. 

LaserWriter Reference, pages 91 to 101 

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 

Setting Value Description 
0 PostScript batch 
1 PostScript interactive 
2 Diablo 630 emulation 
3 NOT USED 
4 NOT USED 
5 HP Laser Jet+ emulation 

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

Source: Apple LaserWriter Reference, page 94 

See Also: 4.81. LaserWriter statusdict Persistent Parameter Operators 

4.83. LaserWriter sethardwareiomode Options 

Setting Value Description 
0 Serial 
1 NOT USED 
2 Apple Talk 

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

Source: Apple LaserWriter Reference, page 95 

See Also: 4.81. LaserWriter statusdict Persistent Parameter Operators 

4.84. LaserWriter setsccbatch Options 

Field to Set 
Parity 

Flow Control 
Data Bits 
Stop Bits 

Notes: 

Source: 

See Also: 

Bit Numbers 
7 6 5 4 3 2 1 0 Allowable Values 

X X 00 = space, 01 =odd, 10 =even, 11 :: mark 
X X X 000 = xon/xoff, 001 :::: dtr, 010 = etx/ack 

X X 00 = std, 01 = 7 bits, 10 = 8 bits 
X 0 = 1 bit, 1 = 2 bits 

Note that the Apple manual is misleading in that field values 
are really bit settings shown in decimal. 

Apple LaserWriter Reference, page 96 

4.81. LaserWriter statusdict Persistent Parameter Operators 



4.85. LaserWrlter statusdict Volatile Parameter Operators 

01Jerator Syntax * Comments 
setiobtimeout lnt SET JOBTIMEOUT lnt represents a value, in seconds 
jobtimeout JOBTIMEOUT int Returns timeout value in seconds (default= 0) 
manualfeedtimeout MANUALFEEDTIMEOUT int Returns manual feed timeout, in seconds (default= 60) 
waittimeout 
manualfeed 
jobname 
printerror 
product 
revision 
appletalktype 

Notes: 

Source: 

See Also: 

WAITIIMEOUT int Returns wait timeout, in seconds (default = 30) 
MANUALFEED boolean Returns settina of manual feed switch (default= FALSE, not manual feedina) 
JOBNAME strina Returns name of current iob 
Status tries PRINTERERROR Status represents error code, tries represents number of retries so far 
PRODUCT strina Returns name of printer job is runnina on 
REVISION int Returns revision of the PostScript interpreter (3 in NTX) 
APPLET ALK string Returns type portion of printer's AppleTalk name 

* In standard Forth and PostScript notation. 

LaserWriter Reference, pages 1 02 to 1 05 

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 

Ooerator 
setpacking 
currentpacking 
oackedarrav 
setcacheoarams 
cu rrentcacheparams 

Notes: 

Source: 

See Also: 

Svntax • Comments 
Boolean SETPACKING Sets arrav-oackina mode to boolean value 
CURRENTPACKING boolean Returns current arrav-oackina mode 
AnvO ... anvN-1 n PACKEDARRAV packedarrav Creates a oacked arrav obiect as defined· see source for details 
lnt int int SETCACHEPARAMS Sets topmost mark, lower, and uooer values for cache 
CURRENTCACHEPARAMS int int int Returns current cache oarameters for mark, lower, and upper (default=mark, 1250, 12500) 

• In standard Forth and PostScript notation. 

LaserWriter Reference, pages 110 to 112 

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 PostScriTJt lnter(Jretation 
Ctri-C ($03) Interrupt 
Ctri-D ($041 End of file 
LF ($0A) End of line (ignored if followino CR) 
CR ($00) End of line 
Ctri-Q ($11 ) XON-start output 
Ctri-S ($13) XOFF-sto_p outQut 
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(#) 
ESCCR P 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 
ESC. Begin normal printing 
ESCO Set right margin to present position 
ESC 1 Set horizontal tab to present position 
ESC2 Clear all tabs, horizontal and vertical 
ESC5 Begin printing in forward paper direction 
ESC6 Begin printing in reverse paper direction 
ESC8 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 
ESC L Set bottom margin to current ,:>osition 
ESCS Revert to horizontal motion increment set by hardware switches 
ESCT Set top margin to current position 
ESCU Half-line feed (subscript) 
ESCD Reverse half-line feed (superscript) 
ESCE Begin automatic underscore of characters 
ESCR End automatic underscore 
ESCO Begin bold p_rinting of character 
ESCW Begin shadow printing of characters 
ESCX Clear all character printing modes (bold, shadow, etc.) 
ESCM 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 
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4.89. LaserWriter NT Diablo Emulation eescratch Location Assignments 

eescratch Location Assigpment Comments 
58 Special switch mode 0 = Diablo 630 emulation, 1 = interactive mode 
59 Diablo auto LF feature 0=0FF, 1 =ON 
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 8upported 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 Laser Jet+ Emulation Supported Control Characters 

4.91. LaserWriter NT LaserJet+ Emulation Symbol Set Differences 

Char. Code LaserJet+ Character 
$7F Gray patch (rubout} 
$80 Overline 
$83 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: All RomanS symbol characters map to the Adobe Symbol font 
equivalent, except for those noted above. 

Source: LaserWriter Reference, page 75 

See Also: 4.90. LaserWriter NT Laser Jet+ Emulation Font Mapping 
4.92. LaserWriter NT Laser Jet+ Emulation Supported Control Characters 
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4.92. LaserWriter NT LaserJet+ Emulation Supported Control Characters 

~ o· aae nentat1on 
Laser Jet+ 

Control Char. Seauence Description 
ESC&IOO Set portrait mode page orientation 
ESC&I10 Set landscape mode page orientation 
Font Selection 
ESC I au Use RomanS symbol set 
ESCj ou Use USASCII symbol set 
ESC s1P Use proportional character spacing 
ESC sOP Used fixed character spacing 
ESC s10H Set pitch to 1 0 cpi 
ESC s12H Set pitch to 12 cpi 
ESC s16.6H Set pitch to 16.6 cpi 
ESCt s7C Set character size to 7 point type 
ESCj sac Set character size to 8 point type 
ESC s8.5C Set character size to 8.5 point type 
ESC s10C Set character size to 1 0 point type 
ESC s12C Set character size to 12 point type 
ESC s14.4C Set character size to 14.4 point type 
ESC sOS Use upright character style 
ESC s1S Use italic character style 
ESC s-38 Use light stroke weiaht 
ESC sOB Use medium stroke weight 
ESC s3B Use bold stroke weight 
ESC s3T Set font to Courier 
ESC sOT Set font to Line Printer (LaserWriter uses Courier at 16.67 pitch) 
ESC s4T Set font to Helv (LaserWriter uses Helvetica) 
ESC sST Set font to Tms Rmn (LaserWriter uses Times Roman) 
ESC s6T Set font to Gothic 
ESC saT Set font to Prestige Elite 
Paoe Lenoth 
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 # 
Maroins 
ESC9 Clear margin 
ESC&a#L Set left margin at column # 
ESC&a#M Set right margin at column# 
Vertical Line SDacina 
ESC&1#C Line increments in #/48ths of an inch 
ESC&I1D Set printing to 1 line per inch 
ESC&I2D Set printing to 2 lines per inch 
ESC& I 3D Set printing to 3 lines per inch 
ESC&I4D Set printina to 4 lines per inch 
ESC&I6D Set printing to 61ines per inch 
ESC&I8D Set printing to Blines per inch 
ESC&I12D Set printing to 12 lines per inch 
ESC&I14D Set printing to 141ines per inch 
ESC&I16D Set printina to 16 lines per inch 
ESC&I24D Set printing to 24 lines per inch 
ESC= Perform half-line feed 

(contmued) 
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Table 4.92. Continued 

R G h" aster raD)_ ICS 
Laser Jet+ 

Control Char. Sequence Descri{Jtion 
ESC*t75R Set graphics to 75 dpi 
ESC*t100R Set graphics to 1 00 dpi 
ESC*t150R Set graphics to 150 dpi 
ESC*t300R Set graphics to 300 dpi 
ESC*rOA Start araphics at leftmost position 
ESC*r1A Start graphics at current position 
ESC*b#W (data) Raster graphics data(# items) 
ESC*rB End raster graphics 

ursor 
.. 

OSIIOninQ c p, t 
ESC&a#R Set cursor to row# 
ESC&a#C Set cursor to column # 
ESC&a#H Set # of horizontal decipoints 
ESC&a#V Set # of vertical decipoints 
Underline 
ESC&dD 
ESC&d@ 

ISPJ ay unctions 
ESCY Turn display functions on 
ESCZ Turn display functions off 
ESC&p#X (data) Print transparent# of bytes of data . . 
Perforation Skt 

Miscellaneous Features 
ESC&k#H Set horizontal motion index to #/120ths of an inch 
ESC&kOS Set standard font pitch 
ESC&k2S Set compressed font pitch 
Line Termination 
ESC&kOG 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&sOC Enable end-of-line wrapping 
ESC&s1C Disable end-of-line wrapping 
ESC&I#X Select # of copies 
Paper Input c ontrol 
ESC&IOH Eject page 
ESC&I1H Feed from tray_ 
ESC&I2H Feed pages manually 
ESC&I3H Feed envelope 

(continued) 
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Table 4.92. Continued 

ont Management 
Laser Jet+ 

Control Char. Seauence Description 
ESC*c#D Set font to font I D # 
ESC*c#E Character code ASCII code # 
ESC*cOF Delete all downloaded fonts 
ESC*c1 F 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 
ESC 1@ Primary font value 1 
ESC 2@ Primary font value 2 
ESC 3@ Primary font value 3 
ESC 0@ Secondary font value 0 
ESC 1@ Secondary font value 1 
ESC 2@ Secondary font value 2 
ESC )3@ Secondary font value 3 
Macros 
ESC&f#Y Macro ID# 
ESC& fOX 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&fOS Push position 
ESC&f1S Pop position 

(contmued) 
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Table 4.92. Continued 

Ad d G h" vance TSPJ ICS 

Laser Jet+ 
Control Char. Sequence 
ESC*c#A 
ESC*c#H 
ESC*c#B 
ESC*c#V 
ESC* cOP 
ESC*c2P 
ESC*c3P 
ESC*c2G 
ESC*c10G 
ESC*c15G 
ESC*c30G 
ESC*c45G 
ESC*c70G 
ESC*c90G 
ESC*c100G 
ESC*c1G 
ESC*c2G 
ESC*c3G 
ESC*c4G 
ESC*c5G 
ESC*c6G 

Notes: 

Source: 

See Also: 

Descrip_tion 
Set horizontal rule pattern size to # of dots 
Set horizontal rule pattern size to # of decipoints 
Set vertical rule pattern size to# of dots 
Set vertical rule pattern size to # of decipoints 
Print rule 
Print grayscale 
HP pattern 
2%, gray pattern 
1 0°/o gray pattern 
15°/o orav pattern 
30°/o gray pattern 
45°/o gray pattern 
70°/o gray pattern 
90°/o orav pattern 
1 00°/o gray pattern 
Vertical lines pattern 
Horizontal lines pattern 
Diagonal lines pattern 
Diagonal lines pattern 
Grid pattern 
Diaoonal grid pattern 

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

LaserWriter Reference, pages 72 to 82 

4.90. LaserWriter NT Laser Jet+ 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 

L Wl . II NT S . h S aser nter WltC etttnas 
SW1 SW2 Setting 

Uo Uo AppleTalk enabled, RS-232C disabled 
Uo Dn PostScript batch mode, RS-232C/RS-422 enabled at 9600 baud, parity ianored 
Dn Up Emulation mode, RS-232C enabled at 9600 baud 
Dn Dn PostScript batch mode, RS-232C/RS-422 enabled at 1200 baud, oaritv ianored 

L aser WI. II NT. S nter '}( witch s etttngs 
SW1 SW2 Setting 

Uo 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 Settina 
Up Up PostScriot batch mode 
Up Dn PostScript interactive mode 
Dn Up Emulation mode 
Dn Dn HP Laser Jet+ emulation mode 

SW5 SW6 . Setting 
Uo Uo 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 Apple Talk 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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binary numbers converted to signed 9 
conversion to binary 1 0 
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 

1/0 queue record data structure 300 
result codes 298 
routines 297 
sound devices 

FFSynthRec data structure 314 
FfSoundRec data structure 313 
FfSynthRec 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 

DialogRecord data structure, Dialog Manager 251 
Dialog (DITL) resource format 41 
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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 (DrvQE 1) 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 440-45 
Entity Name 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 
EvQE 1 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 IDs 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 I 01 
file format(s) 

MacBinary 91 
MacPaint 91 
MPW object 123-24 
PackBits 92 
PICT92 
resource 58 
TIFF 97-99 

file information flags, File Manager 288 
File Manager 285-96 

ClnforPBRec data structure 292 
CMovePBRec data structure 293 
Dlnfo 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 
Flnfo 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 
Flnfo data structure, File Manager 286 
FixedAndlnt 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 
FontManager217-22 

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 
GrafV ars data structure, Color QuickDraw 213 
graphics devices management 305-7 

H 

attribute Types 307 
gDevice data structure 306 
routines 305 

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 
NuBus403-7 
pinouts and connectors 407-25 
printers 426-46 
registers and protocols 388-90 
serial ports 391 

hardware, Image Writer 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 

I 

commands 109-11 
constants 113 
messages 113-14 
properties 112 

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 
ScriptManager224 
Slot Manager sResource Apple-defined 339 
Slot Manager Vendorinfo list 340 
standard file resource 266 
standard package 30 

Image Writer 
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 

Image Writer II 427-33 
custom character data byte 431 

Image Writer II 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 I 07 
instruction set, 680x0 393-95 
Int64Bit data structure, Toolbox utilities 258 
interface components 76 

455 

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) 0 or itlO resource format 45 
IntlORec data structure, Package Manager 262 
INTL (international) 1 or itl1 resource format 46 
Intl1 Rec data structure, Package Manager 263 
l/0 queue record data structure, Device Manager 300 
it1b (international utilities package script bundles) 

resource format 46 

J-K 
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 protocol378 
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 

format47 
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L 
LaserWriter 434-46 

family history 434 
hardware, NT~TX 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 Laser Jet+ emulation font mapping 441 
NT Laser Jet+ emulation supported control 

characters 442-45 
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 D B-9 serial port connectors 417 
128/512/Plus keyboard command protocol378 
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 
II 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/11 mini -8 serial port connectors 417 
Plus/SE/11 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 II 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 240-44 

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 240-41 

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, Apple Talk 

Manager 365 
NBP Packet data structure, AppleTalk Manager 365 
NFNT 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 404-5 
block transfer size and address 405 
bus signals (connector) 414 
B yteLanes 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 

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 
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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 345-47 
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 
EventManager281-84 
File Manager 285-96 
graphics devices 305-7 
Memory Manager 273--78 
operating system utilities 326-27 
Printing Manager 328-33 
SANE369-73 
SCSI Manager 316-18 
segment loader 279-80 
serial drivers 321-24 
Shutdown Manager 343-44 
SlotManager334-40 
sound driver 307-14 
Sound Manager 319-21 
Start Manager 341-42 
system error handler 324-25 
time manager 368 
vertical retrace manager 351-52 
video driver 347-48 

operating system traps 128-88 
by manager 160-74 
memory moved/purged by select 175-88 
by name 129-43 
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 
Intll Rec 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 
PI CT 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 414-15 

keyboard/mouse printouts 424 
Macintosh 128/512/Plus/SE external drive 

connector 422 
Macintosh II video card pinouts 425 
Macintosh Plus/SE/11 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 
pitt (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 7 5 
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 
TPrJob data structure 329 
TPrStatus data structure 330 
TRslRec data structure 332 
TRslRg data structure 332 
TSetRs1Blk 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 
sec 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 
ROM31-32 
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 

459 

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 
SANE369-73 

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 
sec data and control registers 391 
Scrap Manager 

data formats 256 
result codes 256 
routines 255 
ScrapStuff data structure 256 

ScriptManager223~26 
CharByte and CharType values 225 
GetEnvirons verb parameter values 226 
GetScript verb parameter values 226 
ID numbers 224 
routines 223 
transliterate target values 225 

scm (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 fonnats 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 
ShutDwninstall 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 
SExecBiock data structure 337 
SlnfoRecord data structure 338 
SpBlock data structure 337 
SPRAMRecord data structure 339 
sResource Apple-defined IDs 339 
sResource directory data structure 338 
Vendorlnfo list IDs 340 

SndChannel data structure, Sound Manager 320 
snth (synthesizer) resource format 55 
software, ImageWriter II 428-31 
software, LaserWriter 435-45 
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 40 I 
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 

Manager266 
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 24 7 
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 
Contro1Manager236-39 
Desk Manager 253-54 
Dialog Manager 249-52 
FontManager217-22 
List Manager 269-71 
Menu Manager 240-44 
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 

TPrinfo data structure, Printing Manager 329 
TPrint data structure, Printing Manager 329 
TPrJob 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 
TRslRg data structure, Printing Manager 332 
truth tables for logical operations 25 
TSetRslBlk data structure, Printing Manager 332 
two, powers of 22 

two's complements 12 

u 
user interface 75-76 

common icons 7 6 
components 76 
predefined keys 7 5 
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 

v 
variables, global 189-91 
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VBLTask data structure, Vertical Retrace Manager 352 
Vendorlnfo 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 
VBL Task 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 34 7 
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APPLE MACINTOSH BOOK is an authoritative and com­
prehensive examination of the Mac's design philosophy, 
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dozens of sources into one convenient reference. With more than 300 pages of 
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