System Technical Reference

This chapter describes the technical details for the TD-10, TD-30, and TD-40 desktop workstations. � XE "System:technical reference" �

Graphics Systems� XE "System:graphics" �� XE "Graphics:systems" �

This section describes the external video port and the graphics hardware options available with the workstations.

Video Ports�XE "Ports:video"� � XE "Graphics:systems:video ports" ��XE "Video ports"�

The video port and pinout for the G75, G91, and G95 graphics systems is the same, except the G95 video port is royal blue to indicate that it is Data Display Channel (DDC) capable, and pin 9 is +5V fused (see Table 3-2).  The possible video port for locations are defined in Table 3-1.  SS indicates single screen, and DS dual screen configurations.

Table 3-
� SEQ tab \* MERGEFORMAT �
1
�
.  Video Port Locations  � TC "3-1. Video Port Locations" \f t \l 2�

�PCI Slot 3 (Bottom)�PCI Slot 2 (Middle)�PCI Slot 1 (Top)�System Board��G75 SS�X�����G91 SS��X����G91 DS��X�X���A La Carte G95 SS�X�����A La Carte G95 DS�X�X����Standard �G95 SS����X��Standard �G95 DS�X���X���������Table 3-� SEQ tab \* MERGEFORMAT �
2
�
.  Video Port Pinout �tc "3-2.  Video Port Pinout" \f t \l 2�

Signal �Pin�Signal �Pin��R - Red�1�No Connect�9��G - Green�2�Ground�10��B - Blue�3�MID0 - Monitor ID0�11��MID2 - Monitor ID2�4�MID1 - Monitor ID1�12��Ground�5�HSYNC - Horizontal Sync�13��Ground�6�VSYNC - Vertical Sync�14��Ground�7�MID3 - Monitor ID3�15��Ground�8����

Note:	For the video port of G95 graphics, pin 9 is +5V fused.

G75� XE “G75” �

Supported Resolutions -- The G75 graphics board provides low-end � XE “G75:supported resolutions” �graphics capabilities.  It is a VGA board with 1 MB DRAM, and operates in VGA or SVGA mode.  For specific resolutions that are supported, refer to the README.TXT delivered with the graphics driver.



Video Port -- � XE “G75:video port” �The G75 board is installed in the bottom PCI slot of the riser card.  If using a non-Intergraph monitor, the recommended length of the video cable attaching the monitor to the base unit is three meters or less.

G91� XE “G91” �

The G91 graphics option is implemented on a PCI board installed in PCI �slot 1.  The board contains a high performance Weitek P9100 graphics accelerator, an IBM RGB525 palette digital to analog converter (DAC), �and 4 MB Video RAM.  This graphics option provides dual screen support and several 2D resolutions.  The following figure shows the G91 board.
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1
�
.  G91 Graphics Board� TC "3-1.  G91 Graphics Board" \f f \l 2 �

Graphics Accelerator -- The graphics accelerator (Weitek P9100) on the G91 graphics board provides powerful graphics display capabilities by fully accelerating 8, 15, 16, 24, and 32 bits per pixel, drawing lines and polygons at full VRAM bandwidth, and supporting multimedia via its frame-buffer coprocessor interface.  Other features include: � XE “G91:graphics accelerator” �� XE “Graphics:accelerator:G91” �� XE “Weitek P9100:graphics accelerator” �



Supports VESA Display Power Management System (DPMS) 

Supports high-color and true-color at large screen sizes

Performs bit block transfer (BitBlt) at host bus bandwidth

Provides automatic clipping against window and screen edges



Video RAM -- The G91 board comes with 4 MB of Video RAM. � XE “G91:Video RAM” �



Palette DAC -- The high performance color palette DAC on the G91 board converts the digital output of the graphics accelerator into analog red, green, blue (RGB) video signals for the monitor.  The palette DAC also includes three 256 x 8 color look-up tables for a total palette of 16.7 million colors.  The look-up tables may be bypassed in any of the true-color modes (64 K colors and above). � XE “G91:palette DAC” �



DIP Switches -- The DIP switches configure the graphics board to function at specified modes.  Table 3-3 defines the default settings for the G91 graphics board DIP switches. � XE “G91:DIP switches” �





Table 3-� SEQ tab \* MERGEFORMAT �
3
�
.  G91 Graphics Board Default DIP Switch Settings � tc “3-3.  G91 Graphics Board Default DIP Switch Settings” \f t \l 2�

Switch�Position�Result��1�Open�Sets I/O address for PCI register��2�Open�Sets I/O address for PCI register��3�Open�Sets I/O address for PCI register��4�Closed�Initial power-up in VGA mode��5�Open �PCI class code VGA present��6�Closed�Graphics is on an add-on card��7�Open�N/A��8�Open �N/A��

Supported Resolutions -- � XE “G91:supported resolutions” �The G91 graphics board supports resolutions for the following operating systems and display environments: 



MS-DOS/Windows for Workgroups

Windows NT

Solaris x86

G91 SoftEngine3 (AutoCAD) and ProRes (Microstation)

VESA Video BIOS Extensions 



For specific resolution tables, refer to the README.TXT delivered with the graphics driver. � XE “Resolutions:G91” �



Dual Screen Support -- Dual screen operation is supported by adding a second G91 graphics board into a PCI slot.  Windows for Workgroups, Windows 95, Windows NT, and several DOS applications support G91 in the dual screen configuration.� XE “G91:dual screen support” �

G95� XE “G95” �

For G95 graphics, the system board contains an integrated graphics subsystem, which consists of a high performance Matrox MGA-2064W graphics accelerator, a Texas Instruments TVP3026 palette DAC, 2 MB to 8 MB of Window RAM (WRAM).  The graphics subsystem provides dual screen support, several 2D resolutions, and video playback acceleration.



Note:	If a G95 card is installed (for dual screen or a la carte configuration) the technical information is the same as the integrated G95, except where noted.
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�
.  G95 Graphics Hardware Components � TC "3-2.  G95 Graphics Hardware Components" \f f \l 2 �

� XE “G95:graphics accelerator” �Graphics Accelerator -- The MGA-2064W � XE “MGA-2064W:graphics accelerator” �� XE “Graphics:accelerator:G95” �graphics accelerator interfaces to the system board through the PCI bus.  This accelerator supports all of the standard VGA graphics modes in addition to native modes capable of resolutions up to 1600 x 1200.  The frame buffer interface is 64 bits wide and is clocked at 100 MHz.  Color depths of 4, 8, 16, 24, and 32 bits are supported, allowing a resolution of 1280 x 1024 (24 bit color depth) in only �4 MB of frame buffer memory.  Features such as bit block transfer (BitBlt), Line Draws, and Fills provide hardware acceleration for Windows.  Video playback is accelerated through scaling and YUV to RGB color space conversion.



� XE “G95:palette DAC” �Palette DAC -- The palette DAC operates up to 175 MHz and converts the digital RGB data in the frame buffer to analog signals for the monitor.  The device includes two fully programmable phase-locked loop clock sources for both the memory clock and the pixel clock.



� XE “G95:Window RAM” �Window RAM -- The graphics frame buffer consists of two 256K x 32 WRAM components for 2 MB of video memory.  WRAM is a dual-ported video memory specially designed to accommodate common drawing functions, offering higher graphics performance at a lower cost than standard Video RAM.



�� XE “G95:Window RAM:expansion” �If you have 2 MB WRAM, a 2 MB or 6 MB WRAM mezzanine module can be added for greater video performance.  4 MB or 8 MB of WRAM is the maximum configurable.  Additional memory increases the number of colors available at each resolution, enabling you to work in true color mode at higher resolutions.  Increased WRAM also improves color acceleration by providing extra caching memory for storing off-screen fonts and images.



� XE “G95:supported resolutions” �Supported Resolutions -- The G95 graphics hardware supports resolutions for the following operating systems: � XE “Resolutions:G95” �



MS-DOS/Windows for Workgroups

Windows NT

DOS CAD

VESA Video BIOS Extensions 

Solaris x86



For specific resolution tables, refer to the README.TXT delivered with the graphics driver.



Dual Screen Support -- � XE “G95:dual screen support” �Dual screen operation is supported by adding a G95 graphics board into a PCI slot.  The second G95 board must have the same amount of WRAM as on the system board, else the graphics driver will only make use of the lower amount of memory for each screen.  Up to 8 MB WRAM can be installed on the second G95 card.  Windows 95, Windows NT, and several DOS applications support G95 in the dual screen configuration.  A la carte dual screen systems contain two G95 cards.



DIP Switches� XE “G95:DIP switches” � -- For systems containing a separate G95 card (a la carte or dual screen), the G95 card has two DIP switches.  These switches are set before shipment and are labeled on the card.



Switch 1 is the VGA BIOS enable/disable switch.  If you need to reprogram the flash EEPROM, set the switch to the ON position, which enables the flash EEPROM to be written to.  By default, the switch is set to OFF to prevent reprogramming.  Refer to the README file on the G95 MGA BIOS diskette for information to reprogram the flash EPROM.



�Switch 2 is the VGA enable/disable switch.  To enable VGA, set the switch to the OFF position, or ON to disable VGA.  The switch is set to ON (VGA disabled) when there is a G95 graphics system on the system board (i.e., a standard dual screen G95 system).  For a la carte single screen G95 systems, the switch is OFF.  For a la carte dual screen G95, only one of the G95 cards has VGA enabled.

System Board� XE "System:board:components" � Components 

This section describes the main system board components and jumper connectors.  The components shown in Figure 3-3 provide the main functionality for the workstation. 
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�
.  System Board Components � TC "3-3.  System Board Components" \f f \l 2 �

�CPU 

� XE "Central Processing Unit (CPU)" �The system board uses the Intel Pentium P54C central processing unit (CPU).  For single processor systems, the CPU is installed in the socket labeled U64.  For dual processor systems, the second CPU is installed in the socket labeled U63.  Both sockets in the workstations are Zero Insertion Force (ZIF) sockets, compatible with the Intel Overdrive Socket 5 specification.



Note:	The CPU in the TD-10 workstation cannot be upgraded to faster CPUs.



The CPUs in the desktop workstations are 75 MHz (with 50 MHz host bus rate), 100 MHz (with 66 MHz host bus rate), or 
133 MHz (with 66 MHz host bus rate)
, or 166 MHz (with 66 MHz host bus rate
)
 having the following features:



Separate 8 KB instruction and 8 KB data caches

Floating point unit

Paged, virtual memory management

Complete 32-bit architecture (address, data, registers)

512 KB secondary cache

Arbitration and interrupt control for dual CPU systems



The clock rate ratios between the CPU and the host bus is controlled can be changed by jumper connectors.  Refer to the later section, “Jumper Connectors,” for details.

Sound Controller 

The sound controller is the Vibra 16S chip from Creative Labs.  Integrated onto the system board, the controller is a complete, full-feature MPC 2.0 compliant sound implementation, providing full Sound Blaster Pro functionality and compatibility.  Table 3-4 lists the features and specifications for the sound controller. � XE “Sound:controller” �� XE “Vibra 16:sound controller”�

Table 3-� SEQ tab \* MERGEFORMAT �
4
�
.  Sound Controller Features and Specifications�tc "3-4.  Sound Controller Features and Specifications" \f t \l 2�� XE “Sound:controller:features and specifications” �

Feature�Specification��Sound Controller�Creative Labs Vibra 16S��Audio Resolution�16-bit��
�
Table 3-4.  Sound Controller Features and Specifications (Continued)


Feature�Specification��
Sound Blaster Compatibility�Sound Blaster Pro, with Sound Blaster 16 register compatibility��
MIDI/UART Mode/Compatibility�Roland MPU401��Bus Interface �16-bit ISA��CODEC�16-bit Sigma Delta Stereo��CODEC FIFO�4 Samples��FM Synthesizer�Yamaha OPL3��External Audio Inputs�Microphone (Monoral), Stereo Line-In��Internal Audio Inputs�Stereo FM Synthesis, Stereo Wave Data, Stereo CD, Monoral PC Speaker��Audio Outputs�Stereo Line-Out��MIDI/Joystick �MIDI In, MIDI Out, Up to 4 Joystick fire buttons��ADPCM Audio Compression�4:1, 3:1, and 2:1��Sampling Rate Range�5 KHz - 44.1 KHz in 228 selectable steps��Selectable Microphone AGC�Yes��Microphone Support�Low-Impedance (600 Ohms) Dynamic, Electek��

The Vibra 16S sound controller is configured entirely through I/O port accesses.  When the system is powered up, the hardware forces the Vibra 16S to respond to default I/O port addresses, interrupt request (IRQ) level, and direct memory access (DMA) request and acknowledge.  However, these settings may be changed in AMIBIOS Setup (see “Chipset Setup” in Chapter 5) so the Vibra 16S internal registers respond to custom settings.  The following table shows the default sound controller configurations and available programmable settings.

Table 3-� SEQ tab \* MERGEFORMAT �
5
�
.  Sound Controller Configurations�tc "3-5.  Sound Controller Configurations" \f t \l 2�� XE “Sound:controller:configurations” �

Parameter �Default�Other Available��Base I/O Address / MPU-401�220/330�220/330, 240/300��8-bit DMA Req/Ack Level�1�0, 1, 3��16-bit DMA Req/Ack Level�6�5, 6, 7��Interrupt Request Level�10�5, 7, 10��

The integrated sound subsystem can be disabled by jumper connectors.  Refer to the later section, “Jumper Connectors,” for details.

Host Bridge 

The host bridge chipset consists of Intel’s PCI/Cache/ Memory Controller (PCMC 82434NX) and two Local Bus Accelerators (LBX 83433NX).  This chipset provides secondary cache control, DRAM control, and a PCI bus interface for the processor and memory. � XE “Host bridge” � � XE “PCMC 82434NX:PCI/cache/memory controller”� � XE “LBX 83433NX:local bus accelerator”�



The PCMC 82434NX has the following features:



DRAM controller supporting 8 MB to 256 MB of cacheable DRAM�

Integrated 4 KB of secondary cache tag RAM�

Supports standard or burst SRAM (512 KB of burst SRAM)�

Supports the CPU’s primary cache in write-back mode�

Supports byte parity for both the secondary cache and main memory�

Write-back secondary cache architecture with 32-byte line size and 4 lines per address tag�

72-bit wide DRAM supporting page hits for high performance�

Dual ports between the CPU and the PCI bus allows independent bus operation�

Four double-word-deep write buffering�

PCI bus compliant to PCI Bus Specification revision 2.0 � XE “PCI Bus Specification:revision 2.0” �



The LBX 83433NX has the following features:



Byte parity support for the CPU and memory buses�

Burst reads and writes of memory from the CPU and PCI buses with buffering for high performance �

Provides 64-bit interface to DRAM memory and a 32-bit interface to the PCI bus�

Supports the full 64-bit CPU data bus at 66 MHz


Peripheral Controller� XE “Peripherals:controller” �� XE “FDC37C665:peripheral controller”� 

Standard Microsystem's FDC37C665 Super Combo Peripheral Controller interfaces to the ISA bus, providing a floppy interface, parallel port, and two serial ports.  Details for the FDC37C665 functionality include:



Floppy Interface -- The FDC37C665 provides the I/O interface between the system board ISA bus and the floppy disk drive (standard or combo).  The FDC37C665 includes a 16 byte FIFO. 



Parallel Port -- The parallel port provided by the FDC37C665 is compatible with IBM PC-XT/AT, and supports extended mode for 
bi-directional
 operation.  This port, sometimes called the Centronics interface, is typically used as a printer interface and can achieve data transfer rates of 50 to 150 KB per second.  The output drivers are capable of driving 24 mA loads.  The FDC37C665 provides Standard Parallel Port (SPP) mode� XE “Standard Parallel Port (SPP):parallel port” �, Extended Capabilities Parallel (ECP) mode, � XE “Extended Capabilities Port (ECP):parallel port” �and Enhanced Parallel Port (EPP) � XE “Enhanced Parallel Port (EPP):parallel port” �mode capability.  Refer to “Parallel Port” later in this chapter for descriptions of the various modes.



Serial Ports -- The serial ports are supported by the FDC37C665’s two high speed NS16C550 compatible, Universal Asynchronous Receive Transmit (UART) channels.  The UART channels have 16 byte send/receive FIFOs, support full modem control capability, and are programmable to allow data rates from 50 baud to 115.2 Kbaud.  Refer to “Serial Ports” later in this chapter for more information about the serial ports.

SCSI Controller � XE “AIC-7850:SCSI controller” �� XE “Small Computer System Interface (SCSI):controller” �

The system board supports one single-ended 8-bit Fast SCSI-2 bus that handles the internal and external SCSI devices.  The SCSI controller is the Adaptec PCI-to-SCSI Single Chip Bus Master Host Adapter (AIC-7850).  The AIC-7850 supports a transfer rate of 5 MB per second asynchronous (10 MB per second synchronous), and provides full SCSI-2 capabilities.  The SCSI Configured Automatically (SCAM) software for plug-n-play capability resides on the AIC-7850.  



Note:
	
Under Windows 95, SCSI devices that are compliant to the SCAM protocol can take advantage of the plug-n-play software.






The AIC-7850 shares PCI bus master arbitration with the Ethernet controller.  The peripheral controller on the system board manages the arbitration of these two controllers via a PAL utilizing the Request/Grant pair 0.  This configuration always gives priority to the Ethernet controller to minimize the impact of system latency on Ethernet receive and transmit data throughput. 



The SCSI bus is primarily dedicated to the hard disk drive and CD-ROM drive.  The SCSI bus actively terminates on the system board and on a small printed circuit board attached to the external SCSI port.  When an external SCSI device is installed, the termination is automatically disabled so that the termination can be provided on the external device.  If the device is removed, then the termination automatically activates.  

Ethernet Controller 

The AMD PCnet-PCI Ethernet controller (AM79C970) provides the networking capability for the workstation, complies with IEEE 802.3 (ISO 8802.3), and supports Attachment Unit Interface (AUI) and 10Base-T ports. � XE “Ethernet:controller” �� XE “AM79C970:Ethernet controller”� � XE “PCnet” \t “See AM79C970”�The AM79C970 directly interfaces with the PCI bus on the system board through the PCI interface unit.  The DMA buffer management unit, a microcoded 33 MHz state machine, implements the initial block and task descriptor architecture.  The Media Access Control engine executes Ethernet protocol.



The port selection between the AUI and the 10Base-T occurs automatically depending on network receiver activity.  The AM79C970 defaults to �10Base-T mode.  If the 10Base-T port enters the link fail state because of receiver inactivity, the controller automatically switches to the AUI port.  Special features of the AM79C970 include:



Integrated DMA buffer management unit and Manchester encoder/decoder�

Microwire EEPROM interface supports jumperless design�

Automatic correction of receive polarity�

136 byte transmit FIFO and 128 byte receive FIFO, minimizing the effects of system latency�

Built-in transceivers for 10Base-T, and register compatibility with the Lance AM7990 Ethernet controller�

The AM79C970 implements the Medium Attachment Unit interface (MAU) for the twisted pair medium as specified by IEEE 802.3.  A network based on this standard can utilize unshielded twisted-pair cables, therefore providing an economical solution to networking by allowing the use of existing telephone wiring and connectors.  The AM79C970 also provides AUI capabilities for connection via isolation transformer and cable to 10Base5 and 10Base2 (Cheapernet) MAUs.

Ethernet Address PROM 

The Ethernet ID PROM is a 128 byte component residing on the AM97C970 private serial data bus to provide the system’s network address. � XE “Ethernet:address PROM” �

Memory Sockets 

The main memory sockets contain non-interleaved SIMMs controlled by the PCMC 82434NX (Refer to the “Host Bridge” section above). � XE “Memory:sockets” �



There are four banks of SIMM sockets (two sockets per bank) that contain �72-pin single or double sided SIMMs.  The system board accepts any industry standard, 5 volt, 70 ns, fast page mode, n x 36 bit, DRAM SIMM (where n is 1 MB, 2 MB, 4 MB, or 8 MB density).  Within each bank, the SIMM densities must be the same, but densities may be mixed from bank to bank.  Each bank must contain two SIMMs.  Refer to Figure 3-4 for memory bank organization.  The sockets are labeled with J reference numbers on the system board.



The minimum memory for the desktop workstations is 8 MB, which can be expanded to 256 MB.  Memory upgrade kits purchased from Intergraph include 16 MB, 32 MB, and 64 MB upgrades.
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�
.  Memory Banks � TC "3-4.  Memory Banks" \f f \l 2 �� XE “Memory:banks” �

Jumper Connectors� XE “Jumper connectors:system board” �� XE “System:board:jumper connectors” �

Figure 3-5 shows the jumper connectors available on the system board.  The J reference numbers and pin 1 designators are printed on the board beside the connector.  Table 3-6 defines the functions of the jumper connectors.
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�
.  System Board Jumper Connectors� TC "3-5.  System Board Jumper Connectors" \f f \l 2 �

Note:	Connector J44 is reserved for future use, and is not included in the following table.

Table 3-� SEQ tab \* MERGEFORMAT �
6
�
.  System Board Jumper Connectors� TC "3-6.  System Board Jumper Connectors" \f t \l 2 �

Integrated G95 VGA Mode - J19��Jumper Is�Result��Not Installed (Default)�G95 VGA mode enabled��Installed�G95 VGA mode disabled�������Integrated Sound Subsystem- J20��Jumper Is�Result��Installed, Pin 1-2�Integrated sound disabled��Installed, Pin 2-3 (Default)�Integrated sound enabled����CPU to Host Bus Frequency Ratio - J51, J52��Jumper Is Installed On�Result��J51�J52���Pin 2-3 �Pin 2-3�Ratio is 5 to 2  (Default for 166 MHz systems)��Pin 2-3�None�Ratio is 3 to 1��None�Pin 2-3�Ratio is 2 to 1  (Default for 133 MHz systemsworkstations)��None�None�Ratio is 3 to 2  (Default for 75 MHz and 100 MHz systemsworkstations)��System Address Configuration� XE “System:address configuration” �

DMA Channels� XE “Address configuration:DMA channels” �� XE “System:board:DMA channels” �

The system board uses Direct Memory Address (DMA) channels to exchange data without accessing the CPU.  Some channels are assigned for specific use by the system, as defined in Table 3-7.  Each DMA channel appropriates full 32-bit processing.  For an ISA bus, channels 0 through 3 are 8-bit and channels 4 through 7 are 16-bit channels.


�
Table 3-� SEQ tab \* MERGEFORMAT �
7
�
.  DMA Channel Assignments�tc “3-7.  DMA Channel Assignments” \f t \l 2� � XE “Direct Memory Address (DMA):channel assignments” � � XE “Channel assignments:DMA” �

DMA�Assignment�DMA�Assignment��0�Spare�4�Cascade input for 0-3��1�Vibra 16
S
 Controller�5�Spare��2�I/O Controller�6�Vibra 16
S
 Controller��3�Parallel Port �7�Spare��Input/Output Addresses �XE “System:board:I/O addresses”�

The following table lists a small subset of the reserved I/O addresses used in the system. �XE “I/O:addresses”� �XE “Addresses:input/output”� � XE “Address configuration:I/O addresses” �

Table 3-� SEQ tab \* MERGEFORMAT �
8
�
.  Reserved I/O Addresses �tc “3-8.  Reserved I/O Addresses” \f t \l 2�

Address�Device��0278 - 027F�Parallel Port LPT2��02E8 - 02EF�Serial Port COM4��02F8 - 02FF�Serial Port COM2��0378 - 037F�Parallel Port LPT1��03B0 - 03BF�Monochrome Display/Printer Adapter��03C0 - 03CF�Enhanced Graphics Adapter (EGA/VGA)��03D0 - 03DF�Color/Graphics Monitor Adapter (CGA/MCGA)��03E8 - 03EF�Serial Port COM3��03F0 - 03F7�I/O Controller��03F8 - 03FF�Serial Port COM1��Memory Address Map

� XE “Address configuration:memory address map” �The following table lists the memory address map assignments. � XE “Memory:address map” � �XE “System:board:memory:address map”�

Table 3-� SEQ tab \* MERGEFORMAT �
9
�
.  Memory Address Map�tc “3-9.  Memory Address Map” \f t \l 2�

Memory Address�Size�Assignment��00000000 - 0009FFFF�640K�System board memory��000a0000 - 000BFFFF�128K�Video memory��000c0000 - 000C7FFF�32K�Video ROM��000c8000 - 000DFFFF�96K�Available I/O Adapter ROM���Table 3-9.  Memory Address Map (Continued)

Memory Address�Size�Assignment��000E0000 - 000Effff�64k�BIOS ROM and PCMCIA��000f0000 - 000FFFFF�64K�BIOS ROM��00100000 - 0FFFFFFF�256M�Expansion memory��10000000 - 3FFFFFFF� -----�Reserved��PCI and ISA Bus Configuration

PCI Bus

Table 3-10 lists the configuration space used for the primary PCI bus.  The PCI bus uses type 1 configuration access, which specifies two 32-bit I/O ports used as the index register (0CF8h) and the data register (0CFCh). � XE “Peripheral Component Interconnect (PCI):configuration space” � � XE “Configuration space:PCI bus” �

Table 3-� SEQ tab \* MERGEFORMAT �
10
�
.  PCI Devices Configuration Space� tc “3-10.  PCI Devices Configuration Space” \f t \l 2 � � XE “System:board:PCI:configuration space” �

Device�Device Number�0CF8h Value��Host-to-PCI Bridge (PCMC)�0�800000XX��PCI-to-ISA Bridge �2�800010XX��Graphics Accelerator�5�800021XX��Ethernet Controller�6�800030XX��SCSI Controller�7�800038XX��PCI Slot 1�D�800068XX��PCI Slot 2�E�800070XX��PCI Slot 3�F�800078XX��

Each PCI slot on the riser card has four available interrupt lines: INTA, INTB, INTC, and INTD.  These are connected to the PCI interrupts, PIRQ0 through PIRQ3, as shown in Table 3-11. � XE “Interrupts:PCI slots” � � XE “Extended Industry Standard Architecture (EISA):system component (ESC)” �

Table 3-� SEQ tab \* MERGEFORMAT �
11
�
.  PCI Interrupt Assignments � tc “3-11.  PCI Interrupt Assignments” \f t \l 2�  � XE “Peripheral Component Interconnect (PCI):interrupts” �� XE “System:board:PCI:interrupt assignments” �

�Slot 1�Slot 2�Slot 3��INTA�PIRQ0�PIRQ1�PIRQ2��INTB�PIRQ1�PIRQ2�PIRQ3��INTC�PIRQ2�PIRQ3�PIRQ0��INTD�PIRQ3�PIRQ0�PIRQ1��ISA Bus 

The ISA slots on the riser card accommodate ISA based option boards and is a 16-bit wide expansion bus.  Table 3-12 defines the ISA bus interrupt (IRQ) assignments. � XE “Extended Industry Standard Architecture (EISA):expansion slots” �� XE “Expansion slots:EISA” � � XE “Interrupts:EISA slots” �

Table 3-� SEQ tab \* MERGEFORMAT �
12
�
.  ISA Bus Interrupt Assignments � tc “3-12.  ISA Bus Interrupt Assignments” \f t \l 2 � � XE “Extended Industry Standard Architecture (EISA):bus:interrupt assignments” �

IRQ�Name�IRQ�Name��0�System Timer 0�8�Real Time Clock��1�Keyboard Full�9�Spare��2�Cascade input for 

IRQ8 - IRQ15�10�Vibra 16
S
 Controller��3�COM2, COM4�11�Spare��4�COM1, COM3�12�Mouse��5�Spare�13�Not Available��6�I/O Controller�14�Spare��7�Parallel Port�15�Spare��

The spare interrupts listed in Table 3-12 may be assigned to PCI and ISA devices.  When you add a PCI device to the system, the interrupt will be automatically assigned by the system BIOS.  However, at least one interrupt must be available for the PCI bus.  For increased performance, one interrupt should be left available for each PCI based controller used in the system.  When you add a ISA board, you must assign the interrupt using the ISA Configuration Utility and jumpers on the option board. �XE “Peripheral Component Interconnect (PCI):interrupts”��XE “Interrupts:PCI and EISA/ISA “�

PCI to ISA Bus Interrupt Mapping� XE “PCI to ISA bus interrupts:mapping” �

The ISA bridge (Intel 82379AB) � XE “Industry Standard Architecture (ISA):bridge:82379AB” �� XE “82379AB:ISA bridge” �provides the sixteen conventional ISA interrupts, plus four interrupt request pins for PCI peripheral interrupts (PIRQ0 through PIRQ3).  For PC-AT architecture compatibility reasons, the PCI interrupts are actually routed to the ISA interrupts within the ISA bridge.  Therefore the assertion of a PCI interrupt actually concludes in an ISA interrupt being asserted.



The 8-bit PIRQ Route Control Registers in the ISA bridge determine which ISA interrupt a PIRQ is routed.  Four PIRQ Route Control Registers are used for the PCI interrupts, located at the ISA bridge address offsets defined by Table 3-13.

�Table 3-� SEQ tab \* MERGEFORMAT �
13
�
.  PCI Interrupts and ISA Bridge Address Offsets � tc “3-13.  ISA Bus Interrupt Assignments” \f t \l 2 �

PCI Interrupt Request�Address Offset (Hex)��PIRQ0�60��PIRQ1�61��PIRQ2�62��PIRQ3�63��

� XE “System:board:PCI to ISA bus interrupts:mapping” �Bit 7 of each PIRQ registers enable (Low) or disable (High) the routing of the PIRQ to an ISA interrupt.  The lowest four bits (3:0) of each PIRQ register determines to which ISA interrupt the PIRQ will be routed, as defined in Table 3-14. 

Table 3-� SEQ tab \* MERGEFORMAT �
14
�
.  PCI to ISA Bus Interrupt Mapping �tc “3-14.  PCI to ISA Bus Interrupt Mapping” \f t \l 2�

Bits (3:0) of PIRQ�ISA Interrupt�Bits (3:0) of PIRQ�ISA Interrupt��0000�Reserved�1000�Reserved��0001�Reserved�1001�IRQ9��0010�Reserved�1010�IRQ10��0011�IRQ3�1011�IRQ11��0100�IRQ4�1100�IRQ12��0101�IRQ5�1101�Reserved ��0110�IRQ6�1110�IRQ14��0111�IRQ7�1111�IRQ15���� XE “System:external ports” �� XE “External ports”�External Ports � XE “Ports:external”�

Figure 3-6 shows the external ports.  Each port called out in the figure is described below.
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�
.  External Ports � TC "3-6.  External Ports" \f f \l 2 �

Audio Jacks � XE “Audio:jacks” �

The line in, line out, and microphone jacks are labeled on the back of the base unit.  The line in jack can be used to connect devices for inputting sound into the sound subsystem.  The line out and microphone jacks receive the audio cables that are bundled with the multimedia keyboard cable.

Fast SCSI-2 Port � XE “External ports:Fast SCSI-2” �� XE “Fast SCSI-2:port” �

Single-ended SCSI devices designed for external use may be connected to the external Fast SCSI-2 port.  The number of external devices that can be connected depends on the number of internal SCSI devices.  A total of seven SCSI devices may be configured for a desktop workstation.  



The external devices can be daisy-chained as long as the total length of the external SCSI cables does not exceed 19.2 feet.  The recommended impedance for the cable is 90 ohms.  The SCSI board provides termination for the external SCSI bus when a device is not connected.  When external devices are connected, the last device must provide the termination using an active terminator.  Table 3-15 defines the pinout for the external Fast SCSI-2 port.

Table 3-� SEQ tab \* MERGEFORMAT �
15
�
.  Fast SCSI-2 Port Pinout �tc "3-15.  Fast SCSI-2 Port Pinout" \f t \l 2�� XE “Pinouts:Fast SCSI-2” �


Signal �Pin�
�
Signal�Pin�
�
Command Data-0�26�
�
Attention�41�
�
Command Data-1�27�
�
Busy�43�
�
Command Data-2�28�
�
Acknowledge�44�
�
Command Data-3�29�
�
Reset�45�
�
Command Data-4�30�
�
Message�46�
�
Command Data-5�31�
�
Select�47�
�
Command Data-6�32�
�
Command�48�
�
Command Data-7�33�
�
Request�49�
�
Command Data Parity�34�
�
Input/Output�50�
�
Terminator Power�38�
�
��
�


Note:	Pins 12, 13, 14, 37, and 39 are not connected; all other pins not listed are connected to ground.

MIDI/Game Port� XE “External ports:MIDI/game” �� XE “MIDI/game port” �

You can connect MIDI compatible and standard joystick devices to the system via the MIDI/game port.  MIDI software is not shipped with the system.  Instructions for connecting MIDI devices, using MIDI software, and connecting joystick devices are provided by vendors for those products.



The port is a standard 15-pin D-sub game port, so that all game software will be able to use it.  Adapter cables that allow the use of MIDI keyboard and a joystick simultaneously are available from electronics vendors.  Only shielded cables should be used with the MIDI/game port.  Table 3-16 defines the MIDI/game port pinout.

�Table 3-� SEQ tab \* MERGEFORMAT �
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�
.  MIDI/Game Port Pinout�tc "3-16.  MIDI/Game Port Pinout" \f t \l 2�� XE “Pinouts:MIDI/game” �


Signal �Pin�
�
Signal�Pin�
�
+5V �1�
�
+5V �9�
�
Fire button 0�2�
�
Fire button 2�10�
�
X-axis, joystick 1�3�
�
X-axis, joystick 2�11�
�
Ground�4�
�
MIDI out�12�
�
Ground�5�
�
Y-axis, joystick 2�13�
�
Y-axis, joystick 1�6�
�
Fire button 3�14�
�
Fire button 1�7�
�
MIDI in�15�
�
+5V �8�
�
��
�
AUI Port� XE “External ports:AUI” �� XE “Attachment Unit Interface (AUI) port” �

The AUI port allows connection to 10Base5 (thick Ethernet), 10Base2 (thin Ethernet), or fiber optic cables through industry standard transceivers.  Communications will automatically be configured for one of the two ports when a network is connected.  The AM79C970 manages the AUI port operation.  10Base5 requires thick coaxial cable and has a maximum segment length of 500 meters.  10Base2 requires thin Ethernet (RG58) coaxial cable and has a maximum segment length of 185 meters.  Table 3-17 provides the pinout for the AUI port.

Table 3-� SEQ tab \* MERGEFORMAT �
17
�
.  AUI Port Pinout�XE "Pinouts:AUI port"� �tc "3-17.  Ethernet AUI Port Pinout" \f t \l 2��XE "Ethernet:port pinouts:AUI"�


Signal�Pin�
�
Signal
�Pin�
�
Ground�1�
�
CI– - Collision detect�9�
�
CI+ - Collision detect�2�
�
DO– - Data out�10�
�
DO+ - Data out�3�
�
Ground�11�
�
Ground�4�
�
DI– - Data in�12�
�
DI+ - Data in�5�
�
+12V - 12 volts�13�
�
Ground�6�
�
Ground�14�
�
Reserved�7�
�
Reserved�15�
�
Ground�8�
�
��
�
10Base-T Port� XE “External ports:10Base-T” �� XE “10Base-T port” �

A network based on the 10Base-T standard uses unshielded twisted-pair cables, providing an economical solution to networking by allowing the use of existing telephone wiring and connectors.  The AM79C970 manages the 10Base-T port operation.  The following table defines the pinout. �XE "Ethernet:port pinouts:10Base-T"�

Table 3-� SEQ tab \* MERGEFORMAT �
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�
.   10Base-T Port Pinout�XE "Pinouts:10Base-T port"� �tc "3-18.  Ethernet 10Base-T Port Pinout" \f t \l 2�

Signal��Pin��TD+ - Transmit Data�1��TD– - Transmit Data�2��RD+ - Receive Data�3��Reserved�4��Reserved�5��RD– - Receive Data�6��Reserved�7��Reserved�8��Mouse and Keyboard Ports � XE “External ports:keyboard” �� XE “External ports:mouse” �� XE “Keyboard:port” �� XE “Mouse:port” �

The desktop workstation provides two dedicated mini-DIN ports for the mouse and keyboard interfaces.  The following table provides the pinouts for the mouse and keyboard connectors.  Even though the ports look identical, the mouse and keyboard cables are not interchangeable.

Table 3-� SEQ tab \* MERGEFORMAT �
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�
.  Mouse and Keyboard Port Pinout �XE "Pinouts:mouse port" ��XE "Pinouts:keyboard port" ��tc "3-19.  Mouse Port Pinout" \f t \l 2�


Mouse Signal�Pin�Keyboard Signal��
MDATA - Mouse Data�1�KDATA - Keyboard Data��
Reserved �2�Reserved ��
Ground�3�Ground��
Fused VCC - +5V�4�Fused VCC - +5V��
MCLK - Mouse Clock�5�KCLK - Keyboard Clock��
Reserved�6�Reserved��
Serial Ports � XE “External ports:serial” �� XE “Serial ports” �

The workstation serial ports (also referred to as RS-232 asynchronous communications ports, or COM ports) can connect modems, printers, peripherals and other computers to the system.  �XE "Asynchronous communication:serial ports" �The serial ports (labeled 1 �and 2) are 9-pin, male DB9 connectors requiring shielded cables.  If connecting a serial device with a 25-pin DB25 connector, use a 25-pin to �9-pin adapter cable to mate with the serial port on the workstation.  The pinout for the serial ports is shown below.



�Table 3-� SEQ tab \* MERGEFORMAT �
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�
.  Serial Port Pinout�XE "Pinouts:serial port"��tc "3-20.  Serial Port Pinout" \f t \l 2�

Signal��Pin��DCD - Data Carrier Detect�1 ��RD - Receive Data�2 ��TD - Transmit Data�3 ��DTR - Data Terminal Ready�4 ��Ground �5 ��DSR - Data Set Ready�6 ��RTS - Request to Send �7 ��CTS - Clear to Send�8 ��RI - Ring Indicator�9 ��

Each serial port can be configured as two separate COM ports in AMIBIOS Setup.  The port labeled COM1 can be configured as COM1 or COM3; COM2 can be configured as COM2 or COM4.  Refer to “Peripheral Setup” in Chapter 5 for information to configure the ports.  The serial ports use the system I/O addresses shown in Table 3-21. �XE "COM ports” \t “See Serial ports" �

Table 3-� SEQ tab \* MERGEFORMAT �
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�
.  Serial Port Addresses and Interrupts�tc "3-21.  Serial Port Addresses and Interrupts" \f t \l 2�� XE “Serial ports:addresses and interrupts” � XE “Addresses and interrupts:serial ports” ��

Port�Addresses�Interrupts��COM1�3F8-3FF �IRQ4��COM2�2F8-2FF �IRQ3��COM3�3E8-3EF �IRQ4��COM4�2E8-2EF �IRQ3��

Serial port problems occur because a serial port and another device are assigned to the same COM number.  The workstation and the connected serial device must be set to the same communications parameters (baud rate, parity, number of data bits, and number of stop bits).  Refer to the serial device documentation for information about setting these parameters.

Parallel Port � XE “External ports:parallel” �� XE “Parallel port” �

The parallel port is used almost exclusively for printers, but is compatible with any peripheral device designed to interface with a standard Centronics-type parallel port.  The hardware supports a multi-mode 
bi-directional
 parallel port using a 25-pin, DB25 connector.  Only shielded cables should be used with the parallel port.  The parallel port supports normal, SPP, EPP, and ECP modes. �XE "Centronics:parallel port"�



Normal Mode -- The normal mode (or Compatibility mode) is an industry-standard parallel interface mode.  Normal mode provides an asynchronous, byte-wide forward channel (host to peripheral), and is the base mode common to all compliant interfaces. �XE "Normal:parallel port mode" �



SPP Mode -- The SPP mode (or Byte mode) is compatible with IBM PS/2 hosts.  SPP is an asynchronous, byte-wide reverse channel (peripheral to host) mode using the eight data lines of the interface for data, and the control/status lines for handshaking.  Transfer direction is controlled by the host when the peripheral and the host both support 
bi-directional
 use of data lines. �XE "Standard Parallel Port (SPP):mode" �



EPP Mode -- The EPP mode provides an asynchronous, byte-wide, 
bi-directional
 channel controlled by the host device.  This mode also provides separate address and data cycles over the eight data lines of the interface.  EPP increases the data transfer performance to 2 MB per second while retaining backward compatibility with existing AT and PS/2 compatible interfaces. �XE "Enhanced Parallel Port (EPP):mode" �



ECP Mode -- The ECP mode is similar to EPP, providing an asynchronous, byte-wide, 
bi-directional
 channel controlled by the host device.  Additionally, ECP implements a control line to distinguish between command and data transfers.  A command may optionally be used to indicate single byte data compression or channel address.  Other ECP mode features include: �XE "Extended Capabilities Port (ECP):mode" �



Supports 2 MB per second data transfer rate

High performance, half duplex, forward and reverse channel

Interlocked handshake for fast, reliable data transfer

Channel addressing for low-cost peripherals

Link and data layer separation

Active output drivers and adaptive signal timing

Peer-to-peer capability



Any mode can be assigned to the parallel port in AMIBIOS Setup.  Refer to “Peripheral Setup” in Chapter 5 for more information.  Table 3-22 provides the pinout for the parallel port.

Table 3-� SEQ tab \* MERGEFORMAT �
22
�
.  Parallel Port Pinout�XE "Pinouts:parallel port"��tc "3-22.  Parallel Port Pinout" \f t \l 2�

Signal�Pin�Pin�Signal�Pin��-Strobe�1�1�-ACK - Acknowledge�10��Data 0�2�2�Busy�11��Data 1�3�3�PE - Paper Empty�12���Table 3-22.  Parallel Port Pinout (Continued)

Signal�Pin�Pin�Signal�Pin��Data 2�4�4�+Select �13��Data 3�5�5�-Auto FDXT - Auto Feed�14��Data 4�6�6�-Error�15��Data 5�7�7�-Init - Start�16��Data 6�8�8�-SLCTIN - Select�17��Data 7�9�9�Ground�18-25��

The addresses and interrupts used by the parallel port can be assigned in AMIBIOS Setup, as described in “Peripheral Setup” in Chapter 5.  The parallel port addresses and interrupts are shown in the following table. �XE "Addresses and interrupts:parallel port"�

Table 3-� SEQ tab \* MERGEFORMAT �
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�
.  Parallel Port Addresses and Interrupts�XE "Parallel port:addresses and interrupts"� �tc "3-23.  Parallel Port Addresses and Interrupts" \f t \l 2�

Port�Address�Interrupt��LPT1�378-37A �IRQ7 or IRQ5��LPT2�278-27A �IRQ7 or IRQ5��LPT3�3BC-3BE �IRQ7 or IRQ5��Riser Card� XE “System:riser card” �� XE “Riser card” �

The riser card contains the slots used to add both PCI and ISA option boards.  The riser card supports both 5 volt and dual voltage PCI boards, but does not support 3 volt signaling PCI boards.  Figure 3-8 shows the riser card.

ISA Slots� XE “Industry Standard Architecture (ISA):slots” �� XE “Riser card:ISA slots” �

Side two of the riser card contains ISA slot 1 (half-length) and ISA slot 2 (full-length).  The third ISA slot (on side one) is a half length slot, which is not available if a PCI board is installed in PCI slot 3.  The following restrictions apply to the ISA slots on side two of the riser card.



The half-length ISA slot is not available if a hard disk drive is installed in the auxiliary drive bay.  The full-length ISA slot is still available if the drive is one inch high or less.�

Both the full-length and half-length ISA slots are not available if a 1.6-inch high hard disk drive is installed in the auxiliary drive bay.

PCI Slots� XE “Peripheral Component Interconnect (PCI):slots” � � XE “Riser card:PCI slots” �

Depending on the graphics option installed in the workstation, some PCI slots may not be available for other option boards.  PCI slots 1 and 2 are full-length slots.  PCI slot 3 is a half-length slot, which is not available if an ISA board is installed in ISA slot 3.
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�
.  Riser Card � TC "3-7.  Riser Card" \f f \l 2 �

SCSI Board� XE “System:SCSI board” �� XE “Small Computer System Interface (SCSI):board” �

The SCSI board is an Intergraph developed board that provides automatic termination for the SCSI bus.  The bus terminates on the SCSI board if no external SCSI devices are attached to the external Fast SCSI-2 port.  However, when a SCSI device is attached, the board disables the termination.  The last or only device attached to the bus must provide termination.  Only shielded cables should be used with the Fast SCSI-2 port.  �XE "Fast SCSI-2:port" ��XE "External ports:Fast SCSI-2" �

�Power Supply � XE “System:power:supply” �� XE “Power:supply” �

The power supply for the desktop workstations is a 200 watt manual ranging supply.  A switch on the back of the base unit (above the AC power connector) allows you to switch between 90-132 VAC or 180-264 VAC.  The input frequency is 47-63 Hz.  Outputs for the 200 watt power supply include 3.3 volt, ±5 volt, and ±12 volt.



As shown in Table 3-24, nine separate power cable connectors, labeled P1 through P9, connect to the system board and various devices in the workstation.  Table 3-25 defines the pinout for each of the nine connectors.

Table 3-� SEQ tab \* MERGEFORMAT �
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�
.  Power Supply Cable Connectors�tc "3-24.  Power Supply Cable Connectors" \f t \l 2�� XE “Power:supply:cable connectors” �

Connector�Device��P1 �System Board��P2�System Board��P3�System Board��P4�System Board��P5�System Board��P6�Hard Disk Drive��P7�CD-ROM Drive��P8�Hard Disk Drive��P9�Combo or Floppy Drive���Table 3-� SEQ tab \* MERGEFORMAT �
25
�
.  Power Supply Cable Connector Pinouts �tc "3-25.  Power Supply Cable Connector Pinouts" \f t \l 2�� XE “Pinouts:power supply:riser card cable connector” �

Pin�Signal�Wire Color��Pin�Signal�Wire Color ��P1-1�Power Good�Green��P5-1�+3.3V�Orange��P1-2�+5V�Red��P5-2�+3.3V�Orange��P1-3�+12V�Yellow��P5-3�+3.3V�Orange��P1-4�-12V (Key)�Blue��P5-4�+3.3V�Orange��P1-5�Ground�Black��P5-5�Return�Black��P1-6�Ground�Black��P5-6�Return�Black����������P2-1�Return (Key)�Black��P6-1�+12V�Yellow��P2-2�Return�Black��P6-2 �Return�Black��P2-3�-5V�White��P6-3�Return�Black��P2-4�+5V�Red��P6-4�+5V�Red��P2-5�+5V�Red������P2-6�+5V�Red��P7-1�+12V�Yellow������P7-2 �Return�Black��P3-1�+5V�Red��P7-3�Return�Black��P3-2�+5V�Red��P7-4�+5V�Red��P3-3�+5V�Red������P3-4�Return�Black��P8-1�+12V�Yellow��P3-5�Return�Black��P8-2 �Return�Black��P3-6�Return�Black��P8-3�Return�Black������P8-4�+5V�Red��P4-1�Return�Black������P4-2�Return�Black��P9-1�+5V�Red��P4-3�Return�Black��P9-2�Return�Black��P4-4�+5V�Red��P9-3�Return�Black��P4-5�+5V�Red��P9-4�+12V�Yellow��P4-6�+5V�Red��������������



�







������PAGE�
30
�          Chapter 3 - System Technical Reference




�����Chapter 3 - System Technical Reference          �PAGE�
33
�






����






����




������PAGE�
23
�

Chapter 3








����












DIP Switch



VRAM



Graphics Accelerator



Palette DAC




WRAM



Graphics Accelerator



Palette DAC




SIMMs



Sound �Controller



CPU�Socket U63



Peripheral�Controller



Ethernet �Controller



Ethernet �Address PROM



SCSI �Controller



CPU �Socket U64



Host �Bridge



Memory�Sockets�




Bank 0



J40



J41



Bank 1



J38



J39



Bank 2



J36



J37



Bank 3



J34



J35




J19



J20



J51



J52




AUI Port 



MIDI/Game Port 



Fast SCSI-2 Port



10Base-T Port 



Keyboard �Port 



Audio Jacks 



Serial Ports 



Parallel �Port 



Mouse Port 




PCI Slot 2



ISA Slot 3



PCI Slot 3



ISA Slot 1



ISA Slot 2



Side 2



Side 1



PCI Slot 1



ISA 1



Side 1



PCI 2



ISA 1



ISA 2



Side 2



PCI 3



PCI 1










