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IOC2 CHIP

1.0 INTRODUCTION

The 1/0 Controller (IOC) Chip is single ASIC that contains 2 serial ports, a parallel porgybdard and mouse
controller programmable timemterrupt multipleor, and some miscellaneous logic. The miscellaneous logic
includes control/status for a number of functions throughout the system, includieg gantrol, wlume control,
ISDN glue, and other control.

The I0C2 will be used in Guinness, and will hopefully be used in a cost rederséaihvof Full House. This cost
reduction will require a board spin to replace the current discrete implementation with theitG@uid be trans-
parento Software,exceptfor afew minordifferencesTheseDifferencesvill bementionedn theirrelevantsections.

ThelOC2will beturn-keyedby VLSI Technologyinc. VTI hasexisting macrocellgor theZilog Z85C30,Intel 8042
Keyboard/Mouse controlleand Intel 8254 Programmable InterTimer. The rest of the circuitry will be pvided

by SGI,includingthe ParallelInterface(PI1),andanupdatedrersionof theINTZ2 interruptmultiplexor. VTI will also
be required to add enhancements to the 85C30 widert85CX30’ functionality This added functionality is dis-
cussed in further detail in Section 2.1

ThelOC2 chip contains70inputs,40 outputs,35 bidirectionals 6 JTAG testpins,and21 power andgroundpinsfor
a total of 172 pins. Reer is estimated at 659 mW

The chip can be brek into six sections:
(1) VTI 85CX30 Serial DURT,

(2) SGI PI1 Rrallel Interace

(3) VTI 8042 Keyboard/Mouse Controller
(4) VTI 8254 Programmableiffier

(5) SGI INT3 Interrupt Multiplzor

(6) Miscellaneous Control

Thesix sectionsaredescribedn moredetailin thenext section.Thisis followedby a sectionon pin descriptionsand
a section describing thegister set. The last sectionvess AC timing parameters. As a final note, an attermge w
made to not duplicate information that alreagligted in the @rious macrocell specifications. These specifications

should be attached at the end of this document, and include theiriglimacrocells: VTI 85C30, SGI PI1, VTI
8042,andVTI 8254.Also includedin accompaying documentatiorshouldbethe lOC2 schematicsiated92/11/16.

Pl1 INT3 8254 85CX30

—tt v
' '

VOLUME >
& OTHER ISDN 804

POWER

Page 2 of 22



IOC2 CHIP

2.0 GENERAL DESCRIPTION

2.1 85CX30 SERIAL DWART

Thismacrocellprovidesthesamefunctionalityatthe Zilog Z85C30Enhanced&erialCommunication
Controller (ESCC), plus seral enhancements. The ESCC is a dual-channel, full:ddata com-
munications controller capable of supportingesal protocols. Each channel is capable of RS232
(ARC) or RS422 (Mac) transmission. Each channel is also capable of supporting MIDI. In addition,
the X’ version contains seral enhancements found in the Z85C230. These include:

(1) 4-Byte Deep fansmit FIFO

(2) 8-Byte Deep Reced FIFO

(3) Write Reister 7’ (prime)

(4) Modified Datahs Timing

(5) RRO Status Latched During Read

Full House difers from Guinness in that it uses a fullwioZilog 85C230 with some additional fea-
tures.Thesefeaturedncludeary of the230enhancementhatrelateto SDLC or Synchronougroto-
cols. None of these features should be needed, so Guinness and Full House seriedsoshdrld
be functionaly equalent. It is beliged that the 85C30 has enough SLDC capability teedkpple
Talk, since this is the gimal DUART used in the Mac.

See the VTI 85C30xeerpt at the end of this specification for more details.
2.2 PI1 ARALLEL INTERFACE

The parallel intedce functionality is dered from the Brallel Interbce (PI1) Chip, desloped by

Scott Sellers and John Lin of SGI. Is has four modes of operation: standard parallel port (SPP), SGI
parallel port (SGIPP), HP BOISE high speed parallel port (HPBPP), and a Ricoh scanneranode. T
support the dferent specifications, there areotWwasic modes of operationgister mode and DMA
mode.In registermode,usedprimarily for SPPoperationsall the controlnecessaryo transferdatais
performed by reads/writes to internagisters. Ibr support of higher transfer rates, DMA mode is

used. DMA mode pnades automatic handshaking with the paralleficks reducing softare wer-

head, and also contains an internal FIFO to reduce CPUentarn. The DMA channel can be

tristated through the DMA_SEL RBister so that this channel may be shared with anothecele

More on this in Section 4.6. Functionality between Guinness and Full House are identical.

See the PI1 specification at the end of this document for more information.
2.3 8042 KEYBCARD/MOUSE CONTROLLER

This macro preides the same functionality as an Intel 80C42 controller loaded with a standard PC
BIOS. The mouse andyboard should be configured for PS/2 mode. Full House uses a discrete
implementation of the Intel 8042 loaded with amatd BIOS. It is unknan at this time he the

Award and VTI BIOS dikr.

See the VTI gcerpt at the end of this documentation for further details.
2.4 8254 PROGRAMMABLE TIMER

This macro preides the same functionality as an Intel 82C54 Programmabledh@@mer. This

macro contains 3 programmable timers. Wak-by-20 state machine pides a 1MHz clock to
Counter 2 for 1uS timer resolution. It is easy todesdry other source using the three counters.
Counter 2 output clocks the otherawounters. The terminal counts of Counter 0 and Counter 1 trig-
gerinterruptsto the INT3. This functionalityis identicalto thatof the INT2 timer circuitry. Theonly
difference between Full House (which uses INT2) and Guinness is that INT3 and theg@B#sre

are located at dérent addresses.
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IOC2 CHIP

See the VTI 82C5 Mgacell Specification at the end of this document.
2.5 INT3 INTERRUPT MULTIPLEXOR

The Interrupt Multipleor macrocell will be supplied by SGI and will be an updatgion of the
INT2 chip (hereafter referred to as INT3). INT3 is functionally identical to INT2, with thewwitp
exceptions:

- R3000 reset support has been reeab

- LED (general output) Rester has been remed.

- FPU Interrupt support has been resexb.

- Rajister set base address has changed.

- The 8254 system timer iswaliscussed as a separate entity in Section 2.4.

- There is nov a ERFOR STATUS raister which allavs S/W to identify the source of a Bus Error
- VME Interrupt inputs were replaced by mappable, polarity-selectable interrupt inputs.

- Vertical Statuswasremoved. The samefunctionality canbe obtainedby usinga mappablénterrupt
and setting the corresponding mask hit.lo

- The special latching property of FIFO_FULL_Mswemued. Future graphics systems (such as
Newport) shouldlatchthisinterruptbeforesendingt to thelOC. ExistinggraphicssuchasExpress)
shouldsolwe this problemlocally. Thisis alsotruefor VERT _RETRACE_N,which needssomeglue
logic in current systems.

- Locall bits 2 and 0, which were resemvin INT2, are nw being used.

INT3 operation is pretty basic. Interrupts throughout the system are input to INT3 wheaeethe
multiplexed out onto 5 di€rent priority lerel interrupt outputs. INT3x@ects to see a latchedyéd-
triggeredinterrupt.It doesnointernallatching,with the exceptionof thetimerinterrupts.The5 inter-
rupt output lgels are as follws:

- Level 4, Bus Error

There are 3s error interrupts. These interrupts are not maskable. Their status can be read at |IOC
address 29\h.

- Level 3, Timer 1

There is a single TIMER1 interrupt that comes from the 828%T This interrupt is latched by
INT3, and is cleared by writing a ‘1’ to bit 1 of thaxer Clear Rg, or by a system reset. See
attached VTI specification for more information on tlmér.

- Level 2, Timer O

Thereis alsoasingleTIMERO interruptthatcomesfrom the 8254 Timer. Thisinterruptis latchedby
INT3, andis clearedby writing a‘1’ to bit 0 of theTimer ClearReg, or by asystenresetSeeSection
2.4 for more information on therer.

- Level 1, Local 1

There are 8 locall interrupts, including MAP_INT1. Each interrupt is ethlSk its respeate bit in
the Locall Mask Rg The interrupts’ status can be read through the Locall StajuStRéus can
always be read gardless of the state of the mask bit.

- Level 0, Local 0

There are 8 localO interrupts, including MAP_INTO. Each interrupt is ethisk its respeate bit in
the Local0 Mask Rg The interrupts’ status can be read through the LocalO StaguStRéus can
always be read gardless of the state of the mask bit.
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In addition,therearealso8 mappableolarity-selectablenterrupts.The polaritiesfor eachinterrupt
aresetthroughtheir respectie bit in the Map Pol Reg. Theseinterruptscanbe masled separatelpy

two separateegisters Map MasklandMap MaskO,to produceMAP_INT1 andMAP_INTO, respec-
tively. MAP_INT1becomes a Locall interrupt, and MAP_INTO is a LocalO interrupt. The status of
themappablenterruptscanbereadfrom the Map StatusReg. Notethata‘l’ is alwaysanactiveinter-
rupt, regardless of hw its polarity is set

Full HouseusesINT2, soseethe beginning of this sectionfor Full House/Guinnesdifferencegnote
that the biggest diérence is that the location of the INT3/825disters has changed).

See Section 4.5 for more details on the INTgsters.
MISCELLANEOUS LOGIC

The miscellaneous ‘glue’ logic that remains can béldd into four subsections: wer control, vl-
ume control, ISDN glue, and other control.yttaee discussed in more detail heio

2.6.1 POWNER CONTROL

The paver control circuitry preides softvare with the ability of controlling the p@r sup-

ply, more frequently knan as soft paer up/daevn. In this arrangement, the machine will
have a singleon/off buttonthatis not connectedlirectly to thesupply Insteadwhenthe but-
tonis pressedit will signalthelOC to turnthesupplyon. Below is adetailedexplanationof

how the paver control functions. Refer to the IOC schematics at the back of this specifica-
tion for a better understanding.

There are 8 important per control signals:

+5V AUX comes from the pmer supply and is alays actve as long as the supply is
plugged in.

+5VCC comes from the peer supply and is only agg when INHIBIT_N is not asserted.

DC_GOOD comes from the per supply and is asserted when +5VCC isvabb7V It
should remain bele 0.8V when it is not asserted.

PWR_CLR_N clears bit O (Reer State Bit) of the &hel Rgister when lav. It should be
connected to an RC circuit with a long enough time constanteictieély clear the Pwoer

State Bit when +5V AIX is first actve. It has been estimated that 4.7K x 47uF = 220 mS is
sufficient. In addition, a 56K resistor should be connected in parallel to the Cap to ensure a
rapid dischage when +5V AJX is remared.

INHIBIT_N is an input to the supplynd inhibits the +5VCC line of the supply when
asserted.

PWR_INT_N interrupts S/W when perdown has been requested. This interrupt is com-
bined with UP and D@/N interrupts to produceANEL_INT_N.

SW_PWR_Ns assertedvhentheon/off buttonis pressedPull upthrougha4.7K resistorto
+5V AUX.
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RTC_TMR_N is asserted when th& ® watchdog timer is acte. It is used to turn the
machine back on after awer failure. Pull up through a 4.7K resistor to +5JA

The system has Jlid states, based on thewsr supply outputs:

OFF

In this state, the supply is unplugged or there has bee gowerfailure. All supply out-
puts are at high impedance. All sofwsr control signals are at high impedance.

AUX

In this state, the supply is plugged in, and the +BXAine is actve. the main peer,
+5VCC is inhibited, so the system remainsvpred of.

MAIN
In this state, both +5V 18X and +5VCC are aate, and the system isw@owered up.

There are 4 alid events that can change the state of thegeasupply The &ents are based
on the follaving state machine:

PONVERFAIL

POWVERFAIL

STANDBY

PONERDOWN

MAIN

PONVERUP

STANDBY occurs when the peer supply cord is plugged in orer returns after an@
powerfailure. First, this causes the +5\WX circuitry to become acte. The Pwer State
Bit (bit O of the Rinel Rg) should get cleared through PWR_CLR_N, ensuring that
INHIBIT_N will beasserte@ndthesystemwill remainoff. After agiventime,the Capwill
chageup andtheclearinput of the Paver Stateflop will de-assertdDC_GOODwill remain
low sincethe+5V supplyis still off atthis point. PWR_INT_Ngoesto anunknown state.S/
W does nothing during standby

POWERUP occurs when INHIBIT N is de-asserted and +5VCC become® gptivering
up the system. This is caused in one af ways: the user can press the ON/OBEdn, or
the RIC_TMR_N output may be asserted. In either case, thelP8tate Bit is preset, and
INHIBIT_N is deasserted. If ON/OFF is pressed, PWR_INT_N is also asserted. This inter-
rupt should be maskl at paver up and cleared during initialization. 20nS after +5VCC
reaches 4.7\MDC_GOOD will get asserted by thevpar supply This signal masks out gn
floating signalsuntil mainpower is ata normallevel. Any PBUS signalsshouldnow beata
stable lgel. During this transaction, S/W must do the failog: (1) Mask and clear
PWR_INT_N during initialization. This bit is mas#t by clearing bit 1 of the INT3 Locall
Mask Reister The interrupt can be cleared by writing 0x03 to thedtdControl Rgistet
(2) Activate the RC watchdog timerThis will assert RC_TMR_N, which will restart the
machine in theent of a pwer failure.



2.6.2
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PONERDOWN occurs when seral things happen. First, the ON/ORRtbn is pressed,
which asserts PWR_INT_N. Sofane nav has the opportunity to check to neagure it is
safeto powerdown. If it is not, powerdown is abortedby clearingtheinterruptandreturning
to normal operation. If it is all right to p@r davn, S/W can gracefully shutdm the sys-
tem, and as a last step, assert INHIBIT N to thegosupply This causes +5VCC to turn
off and DC_GOOD de-asserts. S/W steps fovgrolovn: (1) deactiate the RC watchdog
timer. This deassertsTC_TMR_N. (2) urn the machine &fThis is done by writing 0x20
to the Paver Control Rgister As a last note, Reer-down can also be achied by a pull-
down menu option.

PONERFAIL occurswheneerthepowercordis unpluggedr thereis anAC power-failure.
The paver supply returns to the OFF state, and all signals go to high impederegt, e
RTC_TMR_N. This signal retains its state, because itwgeped by the RC battery S/W
needs to do nothing, since it set thetetndog timer when it first peered on.

Full House and Guinnessveathe same peer control functionality
VOLUME CONTROL

The wlume control circuit taés as input an up andwlip volume lutton. It asserts an
UP_INT_N if the ‘UP’ lutton is pressed, and ™MZN_INT_N if the ‘DOWN’ button is
pressedTheseinterruptsarecombinedwith thePWR_INT_Npowerinterruptmentionedn
the last section to produc&REL_INT_N. This interrupt can be maatt/read through
INT3. ThePanelRggisterpraovidestheability to readboththeinterruptstatusandthe button
status (whetheruiton is still depressed) via theMme Register This ragister should be
monitored while eitherdttton is held, and theolume setting should get updated accord-
ingly.

If both kuttons are pressed simultaneousalynuting function occurs. Thehme setting
should get stored in norelatile RAM during paver davn.

Full House does not lia ary support for blume Control.
ISDN GLUE

ThelOC2 containsgluefor the DMA signals.This glueis necessarpecausef polarity dif-
ferences and thadt that the Siemans ISDN chip only has a single DMA Avkedge for
both Trasmit/Recaie DMA Requests. These DMA channels can be tristated internally
through the DMA_SEL Rgister See section 4.6 for more details.

OTHER CONTROL

This group contains the leftrer input and output control signals for Guinness and Full
House. There is also eight general control lines that can hedndlly programmed as
inputs or outputs for anunforseen, last minute control. See thgister descriptions for

GENERALCONTROL, GCSELECT READ,WRITE,RESETDMA_SEL,andSYSID in
section 4 for a detailedverview.
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IOC2 CHIP

3.0 PIN DESCRIPTION

Signal Type Drive Pin P_BUSINTERFACE PINS

ADDR<5:0> Input <5>141 P-bus address lines.
<4>142
<3>143
<2>144
<1>145
<0> 146

DATA<7:0> Bidir 8 mA <7>155 P-bus data lines.
<6> 157
<5> 158
<4> 159
<3>160
<2>161
<1> 162
<0> 164

RD_N Input 152 P-bus read strobe, active low.

WR_N Input 154 P-bus write strobe, active low.

IOC_CS_N Input 150 10C chip select.

DRQ_N Output 2mA 119 P-bus DMA request from parallel port, active low.

DACK_N Input 139 HPC3 P-bus DMA acknowledge to parallel port, active low.

TC Input 140 P-bus DMA terminal count.

Signal Type Drive Pin SERIAL PORT PINS

RXDx_N Input (2) 104 Receive Data. Thereis an input for each UART.
(2) 94

RTCx_N Input (2) 102 Receive/Transmit Clock input to 85C30. Thereisan input for each
(2) 101 UART.

TRCx_N Bidir (1) 105 Transmit/Receive Clock input to 85C30. Thereis an input for each
(295 UART.

CTSx_N Input (2) 106 Clear to Send, active low. Thereis an input for each UART.
(2) 96

SYNCx_N Bidir (2) 103 SYNC input to 85C30. . Thereisan input for each UART.
(2) 93

DCDx_N Input (1112 Data Carrier Detect, active low. There isan input for each UART.
(2) 100

TXDx Output 2mA (2) 108 Transmit Data. Thereis an output for each UART.
2) 97

DTRx_N QOutput 2mA (1) 110 Data Terminal Ready, active low. Thereis an output for each UART.
(2)98

RTSx_N Output 2mA (111 Request to send, active low. Thereis an output for each UART.
(2) 99
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Signa Type Drive Pin SERIAL PORT PINS
PC_MODEx_N Output 2mA (1) 68 ARC Mode select, active low. There is an output for each UART.
(2) 65
MAC_MODEx_N Output 2mA )71 Mac Mode select, active low. RTSx_N must be low for this signal to be
(2 70 active. Thereis an output for each UART.
Signa Type Drive Pin PARALLEL PORT PINS
PD<7:0> Bidir 12 mA <7>123 Perallel Port Address/Data Bus.
<6> 124
<5>125
<4>126
<3>127
<2>128
<1>129
<0>130

ACK_N Input 134 Used as a data transfer acknowledge, active low.

BUSY Bidir 12 mA 116 In SPP, SGIPP, and HPBPP write mode this pin is an output data strobe.
In Ricoh thisis output when pr/scislow.

PE Input 135 Signals paper end status. In HPBPP mode the peripheral uses thisto
acknowledge direction. If it is asserted it indicates forward, otherwise
reverse is assumed.

SLCT Input 114 Selects the on/off line status of the printer.

ERR_N Bidir 12 mA 115 Active low. Monitors error/fault status of the printer, but in Ricoh mode
thisis an output pr/sc denoting DMA direction.

STB_N Bidir 12mA 120 Active low. In SPP, SGIPP, and HPBPP write mode this pin is an output
data strobe. In Ricoh thisis output when pr/sc islow.

AFD_N Output 12mA 121 Active low. Signals autofeed. In HPBPP read mode, this indicates host
ready for data, and handshakes with ACK_N. In HPBPP write mode,
thisisdriven high.

INIT_N Output 12 mA 136 Active low. Reset output to the printer. In HPBPP mode, thisindicates
transfer direction (1=write, O=read).

SLIN_N Output 12mA 137 Active low. In SPP mode this active low output denotesthat data transfer
direction is from printer to host. In SGIPP it is an input denoting ano
ink status from the printer. Thisis always de-asserted in HPBPP.

ERR_DIR Output 2mA 117 Direction control error signal.

ADO_EN Output 2mA 118 Direction control for PD<7:0>.

Signal Type Drive Pin KEYBOARD/MOUSE PINS

KBD_DATA Bidir 12mA 3 Keyboard Data, open drain output.

KBD_CLK Bidir 12mA 2 Keyboard Clock, open drain output.

MSE_DATA Bidir 12mA 4 Mouse Data, open drain output.

MSE_CLK Bidir 12mA 6 Mouse Clock, open drain output.
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Signa Type Drive Pin INTERRUPT CONTROLLER PINS
HPC_BUS _ERROR Input 14 HPC3 bus error.
MC_BUS _ERROR Input 13 MC bus error.
EISA_ERROR_N Input 15 EISA error, active low.
VERT_RETRACE_N Input 16 Vertical Retrace, active low.
VIDEO_VSYNC_N Input 17 Video Vsync, active low.
AC_FAIL_N Input 18 AC Falil, active low.
HPC_DMA_DONE Input 19 HPC DMA done.
LOCAL1 N<2> Input 30 General purpose interrupt, reserved in INT2.
LOCAL1 N<O> Input 31 General purpose interrupt, reserved in INT2.
GRX_INT_N Input 27 Graphics interrupt, active low.
MC_DMA_DONE Input 20 MC DMA done.
ENET_INT Input 22 Ethernet interrupt.
SCSI1_INT Input 24 SCSI channel 1 interrupt.
SCSIO_INT Input 25 SCSI channel 0 interrupt.
FIFO_FULL_N Input 26 FIFO full interrupt, active low.
MAP_INT_N<7:6,3:0> Input <7>28 Mappableinterrupts for general use. Polarity selectable, default is active
<6>29 low.
<3>32
<2>33
<1>34
<0>35
CPU_INT_N<4:0> Output 4mA <4>8 CPU interrupt outputs.
<3>9
<2>10
<1>11
<0>12
Signal Type Drive Pin POWER/VOLUME CONTROL PINS
SW_PWR_N Input 165 On/Off Power Button, active low.
SW_UP_N Input 37 Up Button input, active low.
SW_DOWN_N Input 38 Down Button input, active low.
RTC_TMR_N Input 166 RTC Watchdog Timer, active low. Used to turn the machine back on
after apower failure. Active low.
DC_GOOD Input 167 Power supply signal indicating that the system has power.
+5V AUX Input 170 Auxiliary +5V from the power supply, continuously on aslong as supply
isplugged in.
PWR_CLR_N Input 168 When AUX supply goes away, the Power State Register is cleared

through an external RC circuit connected to thisline. Active low.
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Signal Type Drive Pin POWER/VOLUME CONTROL PINS
INHIBIT_N Output 12mA 169 Controls the state of the power supply. A low inhibits the supply, high
turns the supply on.
Signa Type Drive Pin ISDN GLUE PINS
ISDN_DACKTx_N Input (A) 39 Transmit DMA acknowledge from HPC3, active low. Thereis an input
(B) 47 for each ISDN B channel.
ISDN_DACKRx_N Input (A) 40 Receive DMA acknowledge from HPC3, active low. Thereis an input
(B) 48 for each ISDN B channel.
ISDN_DRQTx Input (A) 42 Transmit DMA request from Siemans HSCX. Thereis an input for each
(B) 50 ISDN B channel.
ISDN_DRQRx Input (A) 45 Recelve DMA request from Siemans HSCX. Thereis an input for each
(B) 52 ISDN B channel.
ISDN_DACKx_N Output 4 mA (A) 41 Transmit/Receive DMA acknowledge to Siemans HSCX, active low.
(B) 49 Thereisan input for each ISDN B channel.
ISDN_DRQTx_N Output 4mA (A) 43 Transmit DMA request to HPC3, active low. Thereis an input for each
(B) 51 ISDN B channel.
ISDN_DRQRX_N Output 4mA (A) 46 Receive DMA request to HPC3, active low. Thereis an input for each
(B) 53 ISDN B channel.
ISDN_RST Output 4 mA 56 ISDN reset, settable through the Reset Register.
Signal Type Drive Pin MISCELLANEOUSPINS
SYS |D<4:0> Input <4>72 System ID bits, used to read board revision and system type.
<3>73
<2>74
<1>75
<0> 76
ENET_LI_N Input 77 Ethernet link indicator, active low. Indicatesa TP link.
ENET_PSTAT Input 78 Ethernet power status. A high indicates normal +12V power.
SCSI1_PSTAT Input 79 SCSI1 power status. A high indicates normal +5V power.
SCSI0_PSTAT Input 80 SCSI0 power status. A high indicates normal +5V power.
LED<2:1> Output 12mA <2>54 Setsthe LED color. Low isorange, highis green.
<1>55
EISA_RST_N Output 4 mA 57 Resets EISA for Full House, active low.
DC_MARGIN_HI Output 12mA 58 Set high to step voltage from +5V to +5.5V.
DC_MARGIN_LO Output 12mA 59 Set high to step voltage from +5V down to +4.5V.
ENET_AUTOSEL Output 2mA 60 Ethernet auto select. Set low for manual, high for auto-select via TP LI.
ENET_PORTSEL Output 2mA 62 Ethernet port select. Set low for TP, high for AUI.
ENET_UTP Output 2mA 63 Ethernet UTP select. Set high for 100 ohm unshielded TP, low for 150

ohm shielded TP,
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Signal Type Drive Pin MISCELLANEOUSPINS
ENET_NTH Output 2mA 64 Ethernet NTH select. Set high for normal TP squelch threshold, set low
to reduce by 4.5dB.
CLK_20MHz Input 148 20 MHz system clock.
CLK_SER Input 91 85CX30 Clock Input, selected through an internal mux. This clock
should only be used if 85C30 data loss problem exists.

RST_N Input 81 Chip reset, active low.

GEN_CNTL<7:0> Bidir 4AmA <7>82 General Control lines, programmable as either inputs or outputs.
<6> 83
<5>84
<4> 83
<3>86
<2>87
<1>89
<0> 90

Signal Type Drive TEST PINS

ENTEI Input 138

JTRST_N Input 173 JTAG Reset

JIDI Input 1 JTAG Dataln

JTMS Input 171 JTAG Master Select

JTCK Input 172 JTAG Clock

JIDO Output 4 mA 174 JTAG Data Out
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40 REGISTER DESCRIPTION

0x1FBD9800

Parallel Port Data Rgster

I0OC2 CHIP

0x1FBD9880

0x1FBD9804

Parallel Port Control Rgister

INT3 LocalO Status Rgster

0x1FBD9884

0x1FBD9808

Parallel Port Status Reéster

INT3 Local0 Mask Rgister

0x1FBD9888

0x1FBD980C

Parallel Port DMA Control Rgister

INT3 Locall Status Rgster

0x1FBD988C

0x1FBD9810

Parallel Port Interrupt Status Bister

INT3 Locall Mask Rgister

0x1FBD9890

0x1FBD9814

Parallel Port Interrupt Mask Ryéster

INT3 Map Status Ragister

0x1FBD9894

0x1FBD9818

Parallel Port Tmer 1 Reister

INT3 Map MaskO Rgister

0x1FBD9898

0x1FBD981C

Parallel Port Tmer 2 Rejister

INT3 Map Mask1 Rgister

0x1FBD989C

0x1FBD9820

Parallel Port Tmer 3 Rejister

INT3 Map Pol Register

O0x1FBD98A0O

0x1FBD9824

Parallel Port Tmer 4 Rejister

INT3 Timer Clear Rgister

Ox1FBD98A4

0x1FBD9828

Not Used

INT3 Error Status Rgster

Ox1FBD98A8

0x1FBD982C

Not Used

Not Used

0x1FBD98/C

0x1FBD9830

Serial Portl Commandransfer

Not Used

0x1FBD98B0O

0x1FBD9834

Serial Portl Dataransfer

Timer Counter O Rgister

Ox1FBD98B4

0x1FBD9838

Serial Port2 Commandransfer

Timer Counter 1 Rgister

0x1FBD98B8

0x1FBD983C

Serial Port2 Dataransfer

Timer Counter 2 Rgister

0x1FBD98BC

0x1FBD9840

Keyboard/Mouse Rgisters

Timer Control Vord Reyister

0x1FBD98CO

0x1FBD9844

Keyboard/Mouse Rgisters

Resered

Ox1FBD98C4

0x1FBD9848

GC Select Rgister

0x1FBD98C8

0x1FBD984C

General Control Rgister

0x1FBD98CC

0x1FBD9850

Panel Register

0x1FBD98D0

0x1FBD9854

Not Used

0x1FBD98D4

0x1FBD9858

System ID Rgister

0x1FBD98D8

0x1FBD985C

Not Used

0x1FBD98DC

0x1FBD9860

Read Rgister

Ox1FBD98EO

0x1FBD9864

Not Used

Ox1FBD98E4

0x1FBD9868

DMA Select Rgister

Ox1FBD98ES8

0x1FBD986C

Not Used

Ox1FBD98EC

0x1FBD9870

Reset Rgister

O0x1FBD98FO0

O0x1FBD9874

Not Used

Ox1FBD98F4

0x1FBD9878

Write Register

Ox1FBD98F8

0x1FBD987C

Not Used

O0x1FBD98FC
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IOC2 CHIP

ThelOC2registersareselectedhroughlOC_CS_N.Thereare64internalregisters which startatthebaseaddres®f
0x1fbd9800 (PBIS_CS_N<6> onlylf a different chip select is used, refer to the HPC3 Specification for the appro-
priate starting address). The fallimg is a more detailed description of eachistet

4.1

4.2

4.3

4.4

4.5

SERIAL REGISTERS, addresses 0x1FBD9830-0x1FBD983C

The 85CX30 DWRT uses an indirect method of addressing, and requiesperations to read or
write aregister Thefirst operatiorsetstheindex of thedesiredregister Thesecondperatioractually
reads/writes the desiredgister In addition, the desired channel and transfer type must be selected
through tvo address lines. Address bit 1 selects the channel in which the read or write operation
occurs. A high selects channel 2 andva $elects channel 1. Address bit 0 defines the type of infor-
mation transferred. A high means data is being transferred andirdicates a command. See the
VTI 85C30 Specification for further information on thgister set.

PARALLEL REGISTERS, addresses 0x1FBD9800-0x1FBD982C

TheParallelPortMacrois identicalto the Parallel InterfaceChip designednternally by ScottSellers
and John Lin of Silicon Graphics. Section 3 of their specification definesgibtereset in detail.

KEYBOARD/MOUSE REGISTERS, addresses 0x1FBD9840-0x1FBD9844

The Keyboard and Mouse Controller is identical to a hard-coded Intel 82C42. The operation of this
part, including the indidual register descriptions, can be found in the VEyKoard Controller
excerpt at the end of this specification.

TIMER REGISTERS, addresses 0x1FBD98B0-0x1FBD98BC

TheTimer Macrois a standardntel 8254Programmablénterval Timer. TheVTI 8254specification
is included at the end, and contains information on the tingéstees.

INT3 REGISTERS, addresses 0x1FBD9880-0x1FBDO8A

Bit

Oper LOCALO STATUS REGISTER, address 0x1FBD9880

Mappable Interrupt 0 Status. (maskby MAP MASKO). A high indicates an agtiinterrupt (not décted by
LOCALO MASK setting).

Graphics Interrupt Status. A high indicates arnvadtiterrupt (not décted by LOCALO MASK setting).

Parallel Port Interrupt Status. A high indicates anvadtiterrupt (not décted by LOCALO MASK setting).

MC DMA Done Status. A high indicates an aetinterrupt (not décted by LOCALO MASK setting).

Ethernet Interrupt Status. A high indicates anvadtiterrupt (not décted by LOCALO MASK setting).

SCSI Channel 1 Interrupt Status. A high indicates ameasiterrupt (not décted by LOCALO MASK setting).

SCSI Channel 0 Interrupt Status. A high indicates ameasiterrupt (not décted by LOCALO MASK setting).

|l V|V OW|O|DV|3D

FIFO Full Interrupt Status. A high indicates anaeinterrupt (not décted by LOCALO MASK setting).

Bit

Oper LOCALO MASK REGISTER, address 0x1FBD9884

RwW Mappable Interrupt O Mask. Awomasks the interrupt, which is the delt after reset.

RwW Graphics Interrupt Mask. Avemasks the interrupt, which is the deft after reset.

RwW Parallel Port Interrupt Mask.A ¥ masks the interrupt, which is the deft after reset.

RwW MC DMA Done Mask. A lav masks the interrupt, which is the delt after reset.

RwW Ethernet Interrupt Mask. Ao masks the interrupt, which is the delt after reset.
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I0OC2 CHIP

Bit Oper LOCALO MASK REGISTER, address Ox1FBD9884
2 RwW SCSI Channel 1 Interrupt Mask. A low masks the interrupt, which is the default after reset.
1 RwW SCSI Channel 0 Interrupt Mask. A low masks the interrupt, which is the default after reset.
0 RwW FIFO Full Interrupt Mask. A low masks the interrupt, which is the default after reset.
Bit Oper LOCAL1 STATUS REGISTER, address 0x1FBD9888
7 R Vertical Retrace Status. A high indicates an active interrupt (not affected by LOCAL1 MASK setting).
6 R Video Vsync Interrupt Status. A high indicates an active interrupt (not affected by LOCAL1 MASK setting).
5 R AC Fall Interrupt Status. A high indicates an active interrupt (not affected by LOCAL1 MASK setting).
4 R HPC DMA Done Status. A high indicates an active interrupt (not affected by LOCAL1 MASK setting).
3 R Mappable Interrupt 1 Status (masked by MAP MASK1). A high indicates an active interrupt (not affected by
LOCAL1 MASK setting).
2 R General Purpose LOCAL1_N<2> Interrupt, active low. Thisinterrupt was unused in INT2.
1 R Panel Interrupt Status. Thisinterrupt asserts when either PWR_INT_N, UP_INT_N, or DOWN_INT_N activates.
A highindicates an active interrupt (not affected by LOCAL1 MASK setting).
0 R General Purpose LOCAL1_N<O> Interrupt, active low. Thisinterrupt was unused in INT2.
Bit Oper LOCAL1 MASK REGISTER, address Ox1FBD988C
7 RW Vertical Retrace Mask. A low masks the interrupt, which is the default after reset.
6 RW Video Vsync Interrupt Mask. A low masks the interrupt, which is the default after reset.
5 RW AC Fall Interrupt Mask. A low masks the interrupt, which is the default after reset.
4 RW HPC DMA Done Mask. A low masks the interrupt, which is the default after reset.
3 RW Mappable Interrupt 1 Mask. A low masks the interrupt, which is the default after reset.
2 RW Genera Purpose LOCAL1 N<2> Interrupt Mask. A low masks the interrupt, which is the default after reset.
1 RW Panel Interrupt Mask. A low masks the interrupt, which is the default after reset.
0 RW Genera Purpose LOCAL1 _N<0> Interrupt Mask. A low masks the interrupt, which is the default after reset.
Bit Oper MAP STATUS REGISTER, address 0x1FBD9890
7:6 R Mappable Interrupt<7:6> Status. A high bit indicates that the respective interrupt is active. The status not affected
by either of the MAP MASK registers, or the polarity setting in the MAP POL register.
5 R Serial DUART Interrupt Status. A high indicates an active interrupt (not affected by LOCAL1 MASK setting).
4 R Keyboard/Mouse Interrupt Status. A high indicates an active interrupt (not affected by LOCAL1 MASK
3.0 R Mappable Interrupt<3:0> Status. A high bit indicates that the respective interrupt is active. The status not affected

by either of the MAP MASK registers, or the polarity setting in the MAP POL register.
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Bit Oper MAP MASKO REGISTER, address 0x1FBD9894

7:0 RwW Mappable Interrupt<7:0> Mask 0. This mask arbitrates which mappable interrupts cause Mappable Interrdipt O to
activate. A law bit masks the respeetd interrupt, which is the defilt after reset. Note that bit <5> is resshfor
the Serial DWRT, and bit <4> is reseed for the Kyboard/Mouse Controller

Bit Oper MAP MASK1 REGISTER, address 0x1FBD9898

7:0 RwW Mappable Interrupt<7:0> Mask 1. This mask arbitrates which mappable interrupts cause Mappable Interriiptl to
activate. A law bit masks the respeet interrupt, which is the defilt after reset.Note that bit <5> is reshfor
the Serial DWRT, and bit <4> is reseed for the Kyboard/Mouse Controller

Bit Oper MAP POL REGISTER, address 0x1FBD989C

7:0 RwW MappablePolarity Select<7:0>A high bit selectsactive high’ polarity ontherespectie Mappabldnterrupt<7:0>
input,alow bit selectactive low’ polarity, whichis thedefault.Notethatbit <5>is reseredfor the Seria DUART,

andbit <4>is resenedfor theKeyboard/MouseController Sincethesearebothactive low interrupts their polarity
bits should akays be set lo.

Bit Oper TIMER CLEAR REGISTER, address Ox1FBD98A0
7:2 Not Used
1 W Timerl ClearWriting a ‘1’ to this location resets thénferl Interrupt.
0 W TimerO ClearWriting a ‘1’ to this location resets thénferO Interrupt.
Bit Oper ERROR STAT REGISTER, address 0x1FBD98A4
7:3 Not Used
2 R HPC Bus Error Status. A high indicates anwcthterrupt.
1 R MC Bus Error Status. A high indicates an eetinterrupt.
0 R EISA Error Status. A high indicates an getinterrupt.

4.6 MISCELLANEOUS REGISTERS, addresses 0x1FBD9848-0x1FBD987C

Bit Oper GENERAL CONTROL SELECT REGISTER, address Ox1FBD9848

7:0 RW Configures GEN_CNTL<7:0> as either input, if respechit is lav, or an output, if the bit is high.
Bit Oper GENERAL CONTROL REGISTER, address 0x1FBD984C

7:0 RwW ControlBits<7:0>,canbeconfiguredaseitheraninput or outputby settingtherespectie bit of the GC SelectReg.
Bit Oper FRONT FANEL REGISTER, address 0x1FBD9850

7 R Volume Up Hold Status. This bit isdowhen the ‘UP’ lntton is being depressed.
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I0OC2 CHIP

Bit Oper FRONT FANEL REGISTER, address 0x1FBD9850
6 RwW Volume Up Interrupt Status. This interrupt gets latched when the ‘Wirbhas been pressed, and isvadtw.
Write a ‘1’ to this bit to clear the interrupt.
5 R Volume Davn Hold Status. This bit isW@when the ‘DQVN’ button is being depressed.
4 RW Volume Davn Interrupt Status. This interrupt gets latched when théAMObutton has been pressed, and is
active low. Write a ‘1’ to this bit to clear the interrupt.
3:2 Not Used
1 R/W Power Interrupt Status. The interrupt is asserted and latched whenake lpdton is pressed The Interrupt is
active lov. Write a ‘1’ to this bit to clear the interrupt.
0 R/W Power State (acte lon). When lav, the supply is df When high, the supply is on.
Bit Oper SYSTEM ID REGISTER, address Ox1FBD9858
7:5 R Chip Revision. 00\h means a discrete implementation of the IOC.
4:1 R Board Reision.
0 R System Ype!0’ is Sapphirél’ is Full House.
Bit Oper READ REGISTER, address Ox1FBD9860
7 R Ethernet Link Indicator (aaté low). A low bit indicates a TP link, a high indicates no link,adéf to AUI.
6 R Ethernet Paver Status. A lev indicates no pwer (open PTC), high indicates +12\iper.
5 R SCSI1 Pwver Status. A lev indicates no peer (open PTC), high indicates +5Vvper. (Full House only)
4 R SCSI0 Pwver Status. A ler indicates no pwer (open PTC), high indicates +5Vvper.
3:0 R Not Used.,
Bit Oper DMA_SEL Rajister address 0x1FBD9868
7:6 Not Used.
5:4 RwW SerialPortClock Select00\hselectsa 10MHz internalclock (default), 01\hselects 6.6 7MHzinternalclock, and
02\h or 03\h selects thaternal clock input.
3 Not Used.
2 RW Parallel Port DMA Select. A high bit selects thar&dlel Port DMA channel. O\h is the dedt after reset.
1 RW ISDN Channel B DMA Select. A high bit selects tred¥el Port DMA channel. O\h is the deft after reset
0 RW ISDN Channel B DMA Select. A high bit selects tred¥el Port DMA channel. O\h is the deft after reset
Bit Oper RESET REGISTER, address 0x1FBD9870
7:6 Not Used.
5:4 RW LED bits, cleared after reset.
3 ISDN Reset. Set @ to reset ISDN, high for normal operation. Cleared after reset. (Guinness only)
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d at

d at

de.

Bit Oper RESET REGISTER, address 0x1FBD9870
2 RwW EISA Reset. Set W@ to reset EISA, high for normal operation. Cleared after reset. (Full House only).
1 RwW Keyboard/Mouse Reset. Setldo reset kyboard/Mouse Controllehigh for normal operation. Cleared after
reset.
0 RW Parallel Port Reset. Setvoto reset the &allel Port, high for normal operation. Cleared after reset.
Bit Oper WRITE REGISTER, address 0x1FBD9878
7 RwW Margin High. Set lav for normal +5V operation, high to step supply up to +5GMared at reset.
6 RwW Margin Low. Set lav for normal +5V operation, high to step supplywiao +4.5V Cleared at reset.
5 RW UART1 PC Mode. Set lo to configure Portl for RS422 Mac mode, high to select RS232 PC mode. Cleare
reset.
4 RwW UART2 PC Mode. Set i@ to configure Port 2 for RS422 Mac mode, high to select RS232 PC mode. Clearg
reset.
3 RW EthernetAuto Select(active high). Setlow for manualmode highto have LXT901 automaticallyselectTP or AUI
based on link ingrity. Cleared at reset.
2 RwW Ethernet Port Select. Setdor TR, high for AUI. This setting is only used when Auto Select is in manual mo
Cleared at reset.
1 RwW Ethernet UTP/STP select. Setvito select 150 ohm termination for shielded TP &d#j, set high to select 100
ohm termination for unshielded T@leared at reset.
0 RW Ethernet Normal Threshold (NTH) select. Set o select the normal TP squelch thresholdgdky, high to

reduce the threshold by 4.5 dB (set vhen reset).
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5.0 ACTIMING

5.1

5.2

P Bus Tming

The Plus timing vas based around the V85CX30, since it had the most stringent requirements. By
meeting the 85CX30 timing requirements, the timing requirements are met for all other macros.

TsA(wr) > 35ns, currently 56ns
ThA(wr) > 0Ons
TsA(rd) > 50ns, currently 56ns
ThA(rd) > Ons

TI(rd) > 125ns, currently 180ns
TI(wr) > 180ns, currently 180ns

TsD(wr) > 22ns, currently 32ns
ThD(wr) > 0ns

Based on the abe data and the diagram on the faling page, P2 should be gates, or 60ns. P3
shouldbe 180nsor 6 cycles.P4shouldbe30ns,or 1 cycle. P1,whichis thetime betweerchip selects,
should be greater than 500ns. All of these times are based on a 33MHa<HQekd.

Below are some important delays internal to 10C2:

Thd from P_[ATA after RD_N : 4.5ns

Tpd from RD_N to P_BTA : 53.5ns

Tpd from RD_N to internal read stobes : 5.88ns

Tpd from IOC_CS_N to internal chip selects : 10.5ns
Tpd from P_ADDR to internal address lines : 5.8ns

Tpd from I0C_CS to 85CX30 chip select : min 22ns, max 95ns

Tsu from P_ATA to WR_N : min 21ns, max 98ns

(note: the abee delays are needed to meet the 85CX30 timing requirements.
See the VTI C8530 and the Zilog 285230 specifications for more detail.)

Power Control

The paver control functionality \&s described in section 2.6.1. The accomipantiming diagram
follows.

Page 19 of 22



CS_ N

ADDR VALID ADDRESS VALID ADDRESS
RDn/WRn
WrDATA Y VALID DATA X
rdDATA Y VALID
P1 P2 P3 P4 P1



STANDBY POWERUP POWERDOWN

g s~

OFF AUX MAIN AUX

+5V AUX

+5VCC

DC_GOOD

PWR_CLR_N

INHIBIT_N Z

S/W CLEARS INT

PWR_INT N | £ >< X

7 ON/OFF
SW_PWR_N PRESSED , S/W SETS TIMER S/W CLEARS TIMER

ON/OFF PRESSED

RTC_TMR N | £

0x03 0x02

PWR WR N | £ z

WRITES TO POWER CONTROL REGISTER /




