


































































































































































































































































































































































































Power -on Self Test and Setup 

SHADOWING SYSTEM BIOS AND VIDEO BIOS 

The 302 board maintains an area of 32-bit RAM into which it can copy the 
system BIOS and video BIOS. This memory, called shadow memory, is write­
protected and has the same addresses as the system BIOS and video BIOS 
ROM locations. System performance increases significantly because the 
information is maintained in fast 32-bit RAM instead of in ROM. 

Press the m or m key to move the cursor to the shadow BIOS ROM field. 

Press the 8 or 8 key to display the following options: 

Shadow BIOS ROM: System and Video BIOS 
Shadow BIOS ROM: System BIOS Only 
Shadow BIOS ROM: Disabled 

, Note 
The video BIOS cannot be shadowed independently of the system BIOS. 

The recommended option is to shadow both the system BIOS and video BIOS 
to allow programs fast access to the BIOS in RAM. Disable the shadow BIOS 
only if you are experiencing problems when running certain application 
programs. Select the System BIOS Only option if you experience problems 
using monitor controllers. 

CACHE MEMORY 

This setting determines whether the cache will be enabled or not. 

Press the m or m key to move the cursor to the cache memory field. 

Press the 8 or 8 key to display the enabled or disabled options. 

Cache memory enabled is the recommended option. Cache memory disabled 
is the lower-performance option. Disable the cache memory only if you are 
experiencing problems when running with the cache memory enabled. 

Intel386™ MicroComputer Model 302 Board 13-11 



Power-on Self Test and Setup 

13-12 

AT32 I/O 

This setting determines whether I/O addresses in the range 8000:90FFH are 
decoded onto the AT32 bus or the I/O bus. Enabling this feature allows special 
AT32 boards to respond to these addresses. 

Press the m or m key to move the cursor to the AT32 I/O field. 

Press the [3 or 8 key to display the enabled or disabled options. 

The disabled option is the recommended setting. Enable the AT32 I/O bus only 
if you are installing a board that requires a 32-bit I/O slot and responds to I/O 
addresses in the address range 8000:90FFH. 

ABOVE 16M 

The POST detects and tests contiguous extended memory. However, the ROM 
BIOS creates a hole below 16M (OEOOOOOH-OFFFFFFH) in the extended 
memory space in systems with more than 16M extended memory. This option 
enables users to configure address range OEOOOOOH-OFFFFFFH as either ROM 
BIOS or extended memory. 

Press the m or m key to move the cursor to the Above 16M field. 

Press the [3 or 8 key to display the enabled or disabled options. 

The default setting is disabled. If you have more than 16M in the system, it 
should be enabled otherwise you will be unable to access the extended memory 
beyond 16M. 

512-640K 

If the base memory in the system is 640K, this option must be enabled. If base 
memory is 512K, this option must be disabled. 

Press the m or m key to move the cursor to the Base Memory field. 

Press the 13 or 8 key to display the 512K or 640K options. 
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SPEAKER 

This setting determines whether the speaker will be enabled or not. 

Press the m or m key to move the cursor to the speaker field. 

Press the 8 or EI key to display the enabled or disabled options. 

Speaker enabled is the recommended setting. When the speaker is disabled 
through the setup program, writing to port 61 H will not enable it. It must be 
re-enabled using the setup program. 

ENTER SETUP 

The Enter Setup option determines when you can enter the setup program by 
pressing the [SEI + ~ + 8 key sequence. 

Press the m or m key to move the cursor to the Enter Setup field. 

Press the BorEl key to display the always or pre-boot options. 

Pre-boot is the recommended setting. Selecting pre-boot allows you to enter 
setup only during the brief period between the time of the beep when you turn 
the power on and before the boot sequence. This setting prevents you from 
accidentally entering setup from an operating system or an application program. 

If you select always, you can enter setup at any time after POST by pressing the 
following sequence: [SEI + ~ + 8· 

13.5 EXITING SETUP 

To exit setup after changing all desired options, press the [EI or 8 key. You 
can exit setup from either setup screen 1 or 2. 

If you press the [EI key to exit, the setup program saves the new information 
and reboots the system. The new configuration changes are effective 
immediately. 
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If you press the [l]! key to exit, the system will not reboot. The new 
configuration changes are saved, but only the date and time information are 
effective immediately. You have to reboot the system for the other changes to 
be effective. 

13.6 ERROR MESSAGES 

13-14 

The following basic message can be followed by any combination of the error 
messages numbered one through six. These errors occur only when you run 
setup. 

Message 

Possible Cause 

Solution 

Errors have been found during the power-on 
self-test in your computer. The errors were: 

1. Clock chip lost power 

2. CMOS checksum invalid 

3. Incorrect configuration data in CMOS 

4. Memory size in CMOS invalid 

5. Disk C: failed initialization 

6. Time or Date in CMOS is invalid 

Strike any key to continue 

The configuration information stored in the RTC does not 
agree with the hardware configuration of the 302 
system. 

Make sure the jumper settings on the 302 board agree 
with the hardware configuration. Run setup and enter 
the correct configuration information. 

Intel386™ MicroComputer Model 302 Board 



in~· ____________________________________ __ 

Specifications 

A.l 302 BOARD SPECIFICATIONS 

Table A-1 lists general specifications for the 302 board. 

Table A-t. 302 Board Specifications 

Attributes Specification 

CPU 386 32-bit microprocessor 
CPU clock rate 25 MHz 
ISA bus speed 8MHz 
Data path 8-, 16-, 32-bits 

Addressing Physical 256M 
Virtual 64 terabytes 
Supported 40M 

Cache Memory Size 64K 
Speed zero wait-state on read hit 

one wait-state on write cycle 

ROM Size 64K 

DRAM Size 0,1,2,4,8M 

AT32 Expansion DRAM 4, 8, or 16M per slot (2) 

Expansion Slots Two 8-, 16- and 32-bit slots 
Five 8- and 16-bit slots 
One 8-bit slot 
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A.2 302 BOARD PHYSICAL CHARACTERISTICS 

Figure A-1 shows the 302 board dimensions. 
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Figure A-t. 302 Board Dimensions 
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Table A-2lists the physical characteristics for the 302 board. 

Table A-2. Physical Characteristics 

Attributes Specification 

Dimensions Width 13.0 inches (317.2 mm) 
Length 12.6 inches (320.0 mm) 
Height 0.75 inch (1.B cm) 
Weight 43 oz. (1219 gm) 

Environment Operating temp. 13°C to 35 °C (55 of to 95 OF) 
Storage temp. -40°C to 65°C (-40 of to 149 OF) 
Operating humidity ToBO% 
Altitude To 10,000 feet (304B m) maximum 
Shock 50 G, 11 ms, 1/2 sine wave 
Vibration Random vibration 10 - 1 ,000 Hz 

A.3 302 BOARD POWER REQUIREMENTS 

The 302 board requires the power consumption and current ratings listed in 
Table A-3 for normal operation. 

Table A-3. Power Consumption 

Voltage Nominal Current Power (Watts) 

+5.0V ±5% 6.OA 30.0 
+12.0V ±10% 0.06A 0.72 
-12.0V ±10% O.OBA 0.96 
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A-4 

The 302 board contains eight expansion slots: one 8-bit, five 16-bit, and two 
32-bit. 

The maximum allowable +5V current available to any expansion slot depends 
on the number of +5V pins in the slot providing current, the power supply 
capacity, the power connectors, the demands of both the 302 board and all 
other slots in use, and the 302 board circuit traces. Each expansion slot pin can 
carry a maximum of 3A. Table A-4lists the current ratings for each slot type. 

Table A-4. Maximum Current Ratings 

Slot Type Maximum Allowable Current per Slot 

8-bit 6A (3A per pin with 2 pins) 
16-bit 9A (3A per pin with 3 pins) 

32-bit 21A (3A per pin with 7 pins) 

V CAUTION 
The ISA bus connectors are limited to 3A per pin maximum. The power 
supply connectors are limited to 5A per pin maximum. These limitations 
plus the maximum capacity of the power supply itself may be more 
restrictive than the current limitations of the pins/connectors and 
expansion slots. As an over limitation, do not exceed 20A total when 
computing total current drain for the system board. This avoids damage 
to the power supply and system board. 
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Table A-5 specifies the nominal current drain for various system board 
configurations. 

Table A-5. Maximum +5V Current Drain on 302 Board 

Maximum +5V 
Element Current Required 

302 board - 4M/8M on board RAM, 
no numeric coprocessor, no expansion 
boards 12.00A 

387 numeric coprocessor 0.25A 

ATMEM16 memory expansion board 
4M configuration 1.39A 
8M configuration 1.48A 
16M configuration 1.70A 

~ Note 
The values for the ATMEM16 memory expansion boards are the 
quiescent currents. Only one 4M bank of total RAM in the system can be 
active at a given time. Total RAM includes all onboard RAM and 
ATMEM16 RAM (if present). The current drain for the 4M on active RAM 
is included in the 302 board current specified in Table A-5. 

For example, assume your system has 8M of on board RAM, a numeric 
coprocessor, and one ATMEM16 board with 16M of RAM. The total +5V 
current drain would be 13.95A (12.00A + 0.25A + 1.70A). 
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System BIOS Specifications 

B.1 INTRODUCTION 

The basic input output system (BIOS) is a software interface that isolates 
operating systems and application programs from specific hardware devices. 
The BIOS routines allow assembly language programmers to perform block and 
character -level operations without concern for device addresses or hardware 
operating characteristics. The BIOS also provides system services such as 
time-of-day and memory-size determination. 

Application programs should make functional requests to BIOS rather than 
directly manipulating I/O port control words. This appendix provides a 
description and list of the BIOS routines. 

B.2 NON-MASKABLE INTERRUPT (INT 02H) 

The 302 board and I/O channel parity-error signals connect to the NMI pin of the 
CPU. When a memory parity error occurs, the hardware invokes this routine to 
examine a register and ensure the reason for the interrupt is a memory parity 
error. If no memory parity error occurred, the routine returns to the interrupted 
operation. The parity checking aspect is never impaired. Note the I/O channel 
error and parity error sources of an NMI can be disabled. 

Input: None 

Output: Error message; system halts 
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B.3 PRINT SCREEN (INT OSH) 

Invoking this routine prints the screen. The current cursor position when the 
routine is invoked is saved and restored upon completion. During execution of 
this routine, the print screen key is ignored. 

Input: 

Output: 

None 

Location 50:00H 
= 0 Normal termination or print 

screen not busy 
= 1 Print screen in progress 
= FFH Error during print screen 

BA SYSTEM TIMER H/W INTERRUPT (INT OBH) 

B-2 

This interrupt occurs when channel zero of the system timer counts down to 
zero. The BIOS handler keeps a count of interrupts starting at power-on for use 
as a system clock. The BIOS handler also decrements the disk drive motor 
control counter and shuts off the drive when the counter expires. In addition, the 
BIOS handler invokes INT 1 CH allowing a user routine to execute. 

Input: None 

Output: None 
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B.5 KEYBOARD H/W INTERRUPT (INT 09H) 

This interrupt occurs each time a key is pressed. The BIOS handler checks to 
see if certain keys are being pressed or if a combination of keys are being 
pressed, for example [SEI + ~ + IIDeletel1 or Ilpauseli. If either situation occurs, the 
BIOS handler takes appropriate action. Otherwise, the key scan-code and its 
ASCII value, if applicable, are moved into the keyboard buffer (provided 
sufficient space is available). 

Input: None 

Output: None 

B.6 DISK H/W INTERRUPT (INT OEH) 

This interrupt occurs when the disk drive requires attention. During multi-sector 
transfers, the controller interrupts for each transfer. A completed operation also 
generates an interrupt. The BIOS handler sets bit 7 of the byte at 40:30H 
indicating an interrupt occurred. 

Input: None 

Output: None 
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B.7 VIDEO I/O (INT lOH) 

B-4 

This program interface allows control of the video display. Table B-1 defines the 
AH values for the video I/O. 

Table B-1. Video I/O 

AHValue Function 

OOH Set display mode 

01H Set cursor size 
02H Set cursor position 

03H Read cursor position 

04H Read light pen position 
05H Select active display page (valid only for text modes) 
06H Scroll window up 

07H Scroll window down 

08H Read attribute/character at current cursor position 
09H Write attribute/character at current cursor position 

OAH Write character only at current cursor position 

OBH Set color palette 

OCH Write dot 

OOH Read dot 
OEH Write character as teletype to active page 

OFH Get current video mode 

13H Write string 

These functions are contained in the system BIOS and can be enhanced or 
replaced by the functions contained in the BIOS ROM on a plug-in video 
controller. Each function is described in the following text. 

Intel386™ MicroComputer Model 302 Board 



System BIOS Specifications 

B.7.1 Set Display Mode 

This function sets the display mode for the active controller. The monochrome 
display controller only uses modes 0 and 7. 

Input: 

Output: 

AH = OOH 
AL Mode value 

Text Mode: 
AL = OOH 40x25 B&W 
AL = 01H 40 x 25 color 
AL = 02H 80x25 B&W 
AL = 03H 80 x 25 color 
AL = 07H 80 x 25 B&W card 

Graphics Mode: 
AL = 04H 320 x 200 color 
AL = 05H 320 x 200 B&W 
AL = 06H 640 x 200 B&W 
AL = 11 H 640 x 480 color 

Enhanced Graphics Mode: 
AL = OOH 320 x 200 16 colors 
AL = OEH 640 x 200 16 colors 
AL = OFH 640 x 350 B&W 
AL = 10H 640 x 350 16/64 colors 

None 
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B.7.2 

B.7.3 

B-6 

Set Cursor Size 

This function programs the CRTC cursor start/end register to set the desired 
cursor size. 

Input: 

Output: 

AH = 01H 
CH (bits 4:0) 

(bit 5) 

(bit 6) 
CL (bits 4:0) 

None 

Set Cursor Position 

Set cursor type 
Start line for cursor 
Control cursor display 
0= Normal 
1 = No cursor 
Set to 0 
End line for cursor 

This function programs the CRTC cursor position register to display the cursor at 
the desired location. When the specified page number differs from the active 
display page, no visible reaction occurs. 

Input: 

Output: 

AH = 02H 
DH,DL 
BH 

None 

Row, column (0,0 upper left corner) 
Page number (must be 0 for graphics 
modes) 
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B.7.4 Read Cursor Position 

This function returns the current cursor position of the specified page. 

Input: 

Output: 

AH = 03H 
BH 

DH,DL 
CH,CL 

B.7.S Read Light Pen Position 

Page number (must be 0 for graphics 
modes) 

Row, column of current cursor position 
Cursor size parameters 

This function returns the current light pen position. 

Input: 

Output: 

AH = 04H 

AH = OOH 

AH = 01H 
DH,DL 
CH 
BX 

B.7.6 Select Active Display Page 

Light pen switch not down/not 
triggered 
Valid light pen value in registers 
Row,column of light pen character position 
Raster line (0: 199) 
Pixel column (0:319, 0:639) 

This function selects the active display page and is valid only for text modes. 

Input: 

Output: 

AH = 05H 
AL 

None 
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New page value (0:7 for modes 0 & 1, 
0:3 for modes 2 & 3) 
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B.7.7 

B.7.8 

B-8 

Scroll Window Up 

This function scrolls up the given area in the active page. 

Input: 

Output: 

AH = 06H 
AL 

CH,CL 

DH,DL 

BH 

None 

Scroll Window Down 

Number of lines blanked at 
bottom of window 
o = Blank entire window 
Row, column of upper left corner of 
window 
Row, column of lower right corner of 
window 
Attribute used on blank line 

This function scrolls down the given area in the active page. 

Input: 

Output: 

AH = 07H 
AL 

CH,CL 
DH,DL 
BH 

None 

Number of input lines blanked at top of 
window 
o = Blank entire window 
Row, column of upper left corner of window 
Row, column of lower right corner of window 
Attribute used on blank line 
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B.7.9 Read Attribute/Character at Current Cursor Position 

This function reads the attribute and character displayed at the cursor position. 

Input: 

Output: 

AH = 08H 
BH Display page (used for text modes only) 

Character read AL 
AH Attribute of character read (text modes only) 

B.7.10 Write Attribute/Character at Current Cursor Position 

This function writes the specified attribute and character to the display at the 
current cursor position. Cursor position does not change. 

Input: 

Output: 

AH = 09H 
AL 
BH 
BL 

CX 

None 

Character to write 
Display page (used for text modes only) 
Attribute of character (text) or 
color of character (graphics) 
Number of times to write the character and 
attribute 
In graphics mode the write does not 
continue to the next line 
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B.7.11 

B.7.12 

B-IO 

Write Character Only at Current Cursor Position 

This function writes the character on the display at the current cursor position. 
Cursor position is unchanged. 

Input: 

Output: 

AH = OAH 
AL 
BH 
CX 

None 

Set Color Palette 

Character written 
Display page (used for text modes only) 
Number of times to write the character (in 
graphics mode the write does not continue 
to the next line) 

This function programs the CRTC border control register to set the desired 
color. 

Input: 

Output: 

AH = OBH 
BH 
BL 
BH = OOH 

BL = 0-31 
BH = 01H 
BL = 0 
BL = 1 

None 

Color ID set (0-1) 
Color value used with color ID 
Set background color for 320 x 200 
graphics modes 
Set border color for alphanumeric modes 
Set foreground color for 640 x 200 graphics 

Select palette for 320 x 200 graphics 
Green (1 )/red (2)/brown (3) 
Cyan (1)/magenta (2)/white (3) 
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B.7.13 

B.7.14 

B.7.15 

Write Dot 

This function writes a dot at the specified location. 

Input: 

Output: 

Read Dot 

AH = OCH 
AL 

CX 
OX 

None 

Color value 
The color value is exclusive read with the 
current color at that location if 
bit? = 1 
Column number 
Row number 

This function reads the dot at the specified location. 

Input: 

Output: 

AH = OOH 
CX 
OX 

AL 

Column number 
Row number 

Color data 

Write Character as Teletype to Active Page 

This function writes a character at the cursor position of the active page and 
moves the cursor to the next position. The attribute remains the same in text 
mode. The cursor moves to the next line and scrolls the screen, if applicable. 

Input: 

Output: 

AH = OEH 
AL 
BL 

None 

Character to write 
Foreground color in graphics mode 
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B.7.16 

B.7.17 

B-12 

Get Current Video Mode 

This function returns the current video mode. 

Input: 

Output: 

Write String 

AH = OFH 

AH 
AL 
BH 

Number of columns on screen 
Mode currently set 
Current active display page 

This function displays a string of characters on the display. 

Input: 

Output: 

AH = 13H 
ES:BP 
CX 
DH,DL 
BH 
AL = OOH 

AL = 01H 

AL = 02H 

AL = 03H 

None 

Pointer to character string to write 
Length of character string to write 
Row, column string write 
Page number 
BL = Attribute, string {char, ... , char} 
Cursor does not move 
BL = Attribute, string {char, ... , char} 
Cursor moves 
String {char, attr, ... , char, attr} 
Cursor does not move 
String {char, attr, ... , char, attr} 
Cursor moves 
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B.8 EQUIPMENT DETERMINATION (INT IlH) 

This program interface describes the hardware installed in the system. 

Input: 

Output: 

None 

AX 
Bits 15:14 
Bit 13 
Bit 12 
Bits 11:9 
Bit 8 
Bits 7:6 

Bits 5:4 

Bit 3 
Bit 2 

Bit 1 

Bit 0 
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Number of printers attached 
Internal modem 
Not used 
Number of RS-232 ports attached 
Not used 
Number of floppy disk drives (00 = 1; 
01 = 2 only if bit 0 = 1) 
Initial video mode 
00 = Not used 
01 = 40 x 25 color 
10 = 80 x 25 color 
11 = 80 x 25 monochrome 
Not used 
Pointing device 
1 = Pointing device installed 
2 = Pointing device not installed 
Numeric coprocessor 
1 = Numeric coprocessor installed 
o = Numeric coprocessor not installed 
Floppy disk drive 
1 = Floppy disk drive installed 
o = Floppy disk drive not installed 
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B.9 MEMORY SIZE DETERMINATION (INT 12H) 

This routine returns the RAM size below address 10000H. 

Input: 

Output: 

None 

Number of contiguous 1 K blocks of 
memory 

B.10 FLOPPY DISK DRIVE I/O (INT 13H, PART 1) 

This interface provides access to the disk drives supported by the system. 
Table B-2 defines the AH values for the Floppy Disk Drive I/O (part 1). 

Table B-2. Floppy Disk Drive I/O (part 1) 

AHValue Function 

OOH Reset disk drive 

01H Read status 
02H Disk read 
03H Disk write 
04H Disk verify 
05H Format disk track 
08H Disk drive parameters 
15H Read direct access storage device (DASD) type 
16H Disk change line status 
17H Set DASD type for format 
18H Set media type for format 

Input: AH Function number 
AL Number of sectors 
CH Track number 
CL Sector number 
DH Head number 
DL Drive number 
ES:BX Transfer address 
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Output: Carry flag = 1 If there is an operation error 
Carry flag = 0 If operation is correct 
AH Status of operation 
AH = OOH No error 
AH = 01 H Invalid function request 
AH = 02H Address mark not found 
AH = 03H Write protect error 
AH = 04H Requested sector not found 
AH = 06H Media changed 
AH = 08H DMA overrun 
AH = 09H Attempt to DMA across 64K 

AH = OCH 
AH = 10H 
AH = 20H 
AH = 40H 
AH = 80H 

boundary 
Media type not found 
CRC error on disk read 
General controller failure 
Seek operation failed 
Timeout 

B.1O.l Reset Disk Drive 

Input: AH = OOH 

Output: DL Drive number (O-based) 
Bit 7=0 floppy disk 

B.1O.2 Read Status 

Input: AH = 01H 

Output: DL Drive number (O-based) 
Bit 7=0 floppy disk (value checked) 
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B.l0.3 Disk Read 

Input: 

Output: 

B.l0.4 Disk Write 

Input: 

Output: 

B-16 

AH = 02H 
AL 
CH 
CL 
DH 
DL 
ES:BX 

AH 
AL 
CY= 1 
CY=O 

AH = 03H 
AL 
CH 
CL 
DH 
DL 
ES:BX 

AH 
AL 
CY= 1 
CY=O 

Number of sectors 
Track number 
Sector number 
Head number 
Drive number 
Address of buffer 

Status of operation 
Number of sectors transferred 
Error 
No error 

Number of sectors 
Track number 
Sector number 
Head number 
Drive number 
Address of buffer 

Status of operation 
Number of sectors transferred 
Error 
No error 
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B.10.5 Disk Verify 

Input: AH = 04H 
AL 
CH 
CL 
DH 
DL 

Output: AH 
AL 
CY= 1 
CY= 0 

B.10.6 Format Disk Track 

Input: 

Output: 

AH = 05H 
AL 
CH 
DH 
DL 
ES:BX 

AH 
CY= 1 
CY=O 

Intel386™ MicroComputer Model 302 Board 

Number of sectors 
Track number 
Sector number 
Head number 
Drive number 

Status of operation 
Number of sectors verified 
Error 
No error 

Number of sectors 
Track number 
Head number 
Drive number 
Address of buffer containing a series of 
4 byte fields for each sector: 
Byte 1 = Track 
Byte 2 = Head 
Byte 3 = Sector 
Byte 4 = Bytes/sector 
o = 128 bytes/sector 
1 = 256 bytes/sector 
2 = 512 bytes/sector 
3 = 1024 bytes/sector 

Status of operation 
Error 
No error 
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B.I0.7 

B.I0.8 

B-18 

Disk Drive Parameters 

Input: 

Output: 

AH = 08H 
DL 

ES:DI 
CH 

CL (bits 7:6) 

(bits 5:0) 
DH 
DL 
BH 
BL (bits 7:4) 

(bits 3:0) 

AX 

Read DASD Type 

Input: 

Output: 

AH = 15H 
DL 

AH = OOH 
AH = 01H 
AH = 02H 
AH = 03H 
CY= 1 
CY=O 

Drive number 

Pointer to drive parameter table 
Maximum number of tracks 
(low order 8 bits) 
Maximum number of tracks 
(high order 2 bits) 
Maximum sectors per track 
Maximum head number 
Number of floppy disk drives installed 
o 
o 
Valid drive type value in CMOS RAM 
01 - 360K drive 
02 - 1.2M drive 
03 - 720K drive 
04 - 1.4M drive 
o 

Drive number 
0-3=floppy 

Drive not present 
Disk, no change line available 
Disk, change line available 
Fixed disk drive 
Error 
No error 
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B.IO.9 Disk Change Line Status 

Input: 

Output: 

AH = 16H 
DL 

AH = 01H 
AH = 80H 
CY= 1H 
AH = OH 
AH = 01H 
AH = 06H 
AH = 80H 

B.IO.IO Set DASD Type for Format 

Input: 

Output: 

AH = 17H 
AL = OOH 
AL = 01H 
AL = 02H 
AL = 03H 
AL = 04H 

DL 

AH 
CY= 1 
CY= 0 
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Drive number 

Invalid parameter 
Drive not ready 
AH=O 
Floppy disk change line not active 
Invalid floppy disk parameter 
Floppy disk change line active 
Floppy disk drive not ready 

Not used 
360K floppy disk in 360K drive 
360K floppy disk in 1 .2M drive 
1.2M floppy disk in 1.2M drive 
720K floppy disk in 720K drive 
All other are invalid 
Drive number 0-3 

Status of operation 
Error 
No error 
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B.10.ll Set Media Type for Format 

Input: 

Output: 

B-20 

AH = 18H 
CH 

CL (bits 7:6) 

(bits 5:0) 
DL 

ES:DI 

Cy= 0 
AH = OOH 

Cy= 1 
AH = 01H 
AH = OCH 

Maximum number of tracks 
(low order 8 bits) 
Maximum number of tracks 
(high order 2 bits) 
Maximum sectors per track 
Drive number 

Pointer to drive parameter table for this 
media type. Unchanged if AH is non-zero 

Successful. Track and sector 
combination supported 

Function not available 
Track and sector combination not 
supported 
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B.ll FIXED DISK I/O (INT 13H, PART 2) 

This interface provides access to fixed disk drives through the fixed/floppy 
combo controller. Table B-3 defines the AH values for the Fixed Disk I/O. 

Table B-3. Fixed Disk I/O (part 2) 

AHValue 

OOH 

01H 

02H 

03H 
04H 

05H 
08H 

09H 

OAH 
OBH 
OCH 

ODH 

10H 

11 H 
14H 

15H 

Input: 

Output: 

AH 
AL 
CH 
CL 

Function 

Disk reset 

Read status 

Read disk 

Write disk 
Verify disk sectors 

Format disk track 

Disk drive parameters 
Initialize disk parameters 

Disk read long 
Disk write long 

Disk seek 

Disk alternate reset 

Disk ready test 

Disk recalibrate 

Disk diagnostics 

Read DASD type 

Function number 
Number of sectors 
Cylinder number (0:1023) 
Sector number (1: 17) 
High 2 bits of cylinder number are 
placed in the high 2 bits of the CL 
register 

DH 
DL 
ES:BX 

Head number (0:15 are allowed) 
Drive number (80H:81 H) 
Transfer address 

See individual functions 
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Output: 

B.II.I Disk Reset 

Input: 

Output: 

B-22 

Carry flag = 1 If there is an operation error 
Carry flag = 0 If operation is correct 
AH Status of operation 
AH = OOH No error 
AH = 01 H Invalid function passed or invalid parameter 
AH = 02H Address mark not found 
AH = 04H Requested sector not found 
AH = 05H Reset failed 
AH = 07H Drive parameter activity failed 
AH = 08H DMA overrun on operation 
AH = 09H Attempt to DMA across 64K boundary 
AH = OAH Bad sector flag detected 
AH = OBH Bad cylinder detected 
AH = ODH Invalid number of sectors on format 
AH = OEH Control data address mark detected 
AH = OFH DMA arbitration level out of range 
AH = 10H Uncorrectable ECC or CRC error 
AH = 11 H ECC corrected data error 
AH = 20H General controller failure 
AH = 40H Seek operation failed 
AH = 80H Timeout 
AH = AAH Drive not ready or not selected 
AH = BBH Undefined error occurred 
AH = CCH Write fault error on selected drive 
AH = EOH Status error/error register = 0 
AH = FFH Sense operation failed 

AH = OOH 
DL Drive number 

AH Status 
CY= 1 Error 
CY=O No error 
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B.ll.2 Read Status 

Input: 

Output: 

B.ll.3 Read Disk 

Input: 

Output: 

B.ll.4 Write Disk 

Input: 

AH = 01H 
DL 

AH 
CY= 1 
CY=O 

AH = 02H 
AL 
CH 
CL (bits 7:6) 

(bits 5:0) 
DL 
DH 
ES:BX 

AH 
Cy= 1 
CY=O 

AH = 03H 
AL 
CH 
CL (bits 7:6) 

(bits 5:0) 
DH 
DL 
ES:BX 
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Drive number bit 7 = 1 

Status of the system 
Error 
No error 

Number of sectors 
Cylinder number (low order 8 bits) 
Cylinder number (high order 2 bits) 
Sector number 
Drive number bit 7 = 1 
Head number 
Address of buffer 

Status of operation 
Error 
No error 

Number of sectors 
Cylinder number (low order 8 bits) 
Cylinder number (high order 2 bits) 
Sector number 
Head number 
Drive number 
Address of buffer 
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B.ll.S 

B.ll.6 

B-24 

Output: AH 
CY= 1 
CY= 0 

Verify Disk Sectors 

Input: 

Output: 

AH = 04H 
AL 
CH 
CL (bits 7:6) 

(bits 5:0) 
DL 
DH 

CY= 1 
CY= 0 

Format Disk Track 

Input: 

Output: 

AH = 05H 
AL 
CH 
CL (bits 7:6) 

(bits 5:0) 
DL 
DH 
ES:BX 

AH 
CY= 1 
CY=O 

Status of operation 
Error 
No error 

Number of sectors 
Cylinder number (low order 8 bits) 
Cylinder number (high order 2 bits) 
Sector number 
Drive number 
Head number 

Error 
No error 

Number of sectors 
Cylinder number (low order 8 bits) 
Cylinder number (high order 2 bits) 
Sector number 
Drive number 
Head number 
Address of buffer for reads and writes 
This points to a 512 byte buffer 
The first 2 x (number of sectors/track) bytes 
contain F, N for each sector 
where: F = OOH for a good sector, 

80H for a bad sector and 
N = logical sector number 

Status of operation 
Error 
No error 
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B.11.7 

B.11.8 

B.11.9 

Disk Drive Parameters 

Input: 

Output: 

AH = 08H 
DL 

AX= 0 
BH = 0 
DL 
DH 
CH 
CL (bits 7:6) 

(bits 5:0) 
CY= 1 
CY= 0 

Initialize Disk Parameters 

Input: AH = 09H 
DL 

Output: AH 
Cy = 1 
CY= 0 

Disk Read Long 

Input: AH = OAH 
AL 
CH 
CL (bits 7:6) 

(bits 5:0) 
DH 
DL 
ES:BX 
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Drive number 

Number of disk drives installed 
Maximum usable head number 
Cylinder number (low order 8 bits) 
Cylinder number (high order 2 bits) 
Sector number 
Error 
No error 

Drive number 

Status 
Error 
No error 

Number of sectors 
Cylinder number (low order 8 bits) 
Cylinder number (high order 2 bits) 
Sector number 
Head number 
Drive number 
Buffer address (Must accommodate four 
bytes of ECC per sector) 
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Output: AH 
CY= 1 
CY=O 

B.ll.10 Disk Write Long 

Input: 

Output: 

B.ll.ll Disk Seek 

Input: 

Output: 
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AH = OBH 
AL 
CH 
CL (bits 7:6) 

(bits 5:0) 
DH 
DL 
ES:BX 

AH 
CY= 1 
CY=O 

AH = OCH 
CH 
CL (bits 7:6) 

(bits 5:0) 
DH 
DL 

AH 
CY= 1 
CY=O 

Status of operation 
Error 
No error 

Number of sectors 
Cylinder number (low order 8 bits) 
Cylinder number (high order 2 bits) 
Sector number 
Head number 
Drive number 
Buffer address 
Each sector of data is followed by the 4-byte 
ECC 

Status of operation 
Error 
No error 

Cylinder number (low order 8 bits) 
Cylinder number (high order 2 bits) 
Sector number 
Head number 
Drive number 

Status of operation 
Error 
No error 
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B.ll.12 Disk Alternate Reset 

This function is the same as function OOH. 

Input: AH = ODH 
DL 

Output: AH 
CY= 1 
CY=O 

B.ll.13 Disk Ready Test 

Input: 

Output: 

AH = 10H 
DL 

AH 
CY= 1 
CY= 0 

B.ll.14 Disk Recalibrate 

Input: 

Output: 

AH = 11H 
DL 

AH 
Cy= 1 
CY=O 
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Drive number 

Status 
Error 
No error 

Drive number 

Status (if fixed disk drive present) 
Error 
No error 

Drive number 

Status (if fixed disk drive present) 
Error 
No error 
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B.II.IS Disk Diagnostics 

Input: AH = 14H 
DL Drive number 

Output: AH Status 
CY= 1 Error 
CY=O No error 

B.II.16 Read DASD Type 

This function is the same as the Floppy Disk function (15H). 

Input: 

Output: 

B-28 

AH = 15H 
DL 

AH = OOH 
AH = 01H 
AH = 02H 
AH = 03H 
CX:DX 
CY= 1 
CY= 0 

Drive number 

Drive not present 
Disk, no change line available 
Disk, change line available 
Fixed disk drive 
Contains total number of sectors 
Invalid drive number 
No error 
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B.12 RS-232I/O (INT 14H) 

This program interface provides access to the asynchronous communication I/O 
port. The communication port number is not checked. Table B-4 defines the 
AH values for the RS-232 I/O. 

Table B-4. RS-232 I/O 

AHValue 

OOH 
01H 
02H 
03H 

Input: 

Output: 

Function 

Initialize the communication port 

Send 'a character 

Receive a character 
Return the communication port status 

AH 
DX 

Function number 
Communication port number (0:3) 

See individual functions 
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B.12.1 Initialize the Communication Port 

Input: 

B-30 

AH = OOH 
OX 
AL 
Bits 7:5 

Bits 4:3 

Bit 2 

Bits 1:0 

Communication port number (0:3) 
Parameters for initialization 
Baud rate 
000 = 110 bps 
001 = 150 bps 
010 = 300 bps 
011 = 600 bps 
100 = 1200 bps 
101 = 2400 bps 
110 = 4800 bps 
111 = 9600 bps 
Parity 
00 = No parity 
01 = Odd parity 
10 = No parity 
11 = Even parity 
Stop bit 
0=1 stop bit 
1 = 2 stop bits 
Word length 
10=7bits 
11 = 8 bits 
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Output: AH 
Bit7 
Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 
Bit 1 
Bit 0 

AL 
Bit 7 
Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 
Bit 1 
Bit 0 

B.12.2 Send a Character 

Input: 

Output: 

AH = 01H 
AL 
DX 

AL 
AH 
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Line status: 
Time out 
Transmitter shift register empty 
Transmitter holding register empty 
Break detected 
Framing error 
Parity error 
Overrun error 
Data ready 

Modem status: 
Received line signal detect 
Ring indicator 
Data set ready 
Clear to send 
Delta receive line signal detect 
Trailing edge ring detector 
Delta data set ready 
Delta clear to send 

Character 
Communication port number (0:3) 

Character 
Line status 
(see Section B.12.1 for descriptions) 
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B.12.3 

B.12.4 

B-32 

Receive a Character 

Input: 

Output: 

AH = 02H 
OX 

AH = OOH 
AL 
AH 

Communication port number (0:3) 

No error 
Character received 
Line status 
(see Section B.12.1 for descriptions) 

Return the Communication Port Status 

Input: 

Output: 

AH = 03H 
OX Communication port number (0:3) 

Refer to Section B.12.1. 
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B.13 SYSTEM SERVICE ROUTINES (INT lSH) 

This program interface allows access to the 386 extended functions. 
Table B-5 defines the AH values for the System Service Routines. 

Table B-5. System Service Routines 

AHValue Function 

4F Keyboard intercept (null) 

80 Device open (null) 

81 Device close (null) 

82 Program termination (null) 

83 Event wait (null) 
84 Joystick support 
85 System request key pressed (null) 
86 Wait 

87 Move block 
88 Extended memory size determination 

89 Switch coprocessor to virtual mode 

90 Device busy (null) 

91 Interrupt complete (null) 

CO Return system configuration parameters 

Input: AH Function number 

Output: See individual functions 
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B.13.1 

B-34 

Keyboard Intercept 

The hardware keyboard interrupt INT 09H routine calls the keyboard intercept 
asynchronously. This allows keystroke changes. Normally the system returns 
with the scan code unchanged, but the operating system can redirect interrupt 
15H to its own routine and 

• Replace (AL) with a different scan code and return with the carry flag set, 
effectively changing the keystroke. 

• Process the keystroke and return with the carry flag cleared, causing the 
interrupt 09H routine to ignore the keystroke. 

The RET 2 instruction must be used when returning from scan code handling. 
This clears the stack and prevents the flag just set from being overwritten with its 
previous state. 

Input: 

Output: 

AH = 4FH 

AL 
CY= 1 
CY= 0 

Scan code 
Handle code 
Ignore keystroke 
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B.13.2 

B.13.3 

B.13.4 

Device Open 

This function reserved for the operating system. 

Input: 

Output: 

Device Close 

AH = 80H 
BX 
CX 

AH = a 
cy= a 

Device ID 
Process ID 

This function reserved for the operating system. 

Input: 

Output: 

AH = 81H 
BX 
CX 

AH = a 
CY=O 

Program Termination 

Device ID 
Process ID 

This function reserved for the operating system. 

Input: 

Output: 

AH = 82H 
BX 

AH = a 
CY=O 

Device ID 
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B.13.5 

B.13.6 

B-36 

Event Wait 

This function sets a timer which counts off CX: OX microseconds. When the 
timer expires, the high bit of the byte pointed to by E8:BX is set. Make sure the 
bit is cleared initially, and monitor the bit after invoking this function. The 
real-time clock periodic interrupt counts the interval (1/1024th of a second). The 
event wait handler takes this into account, however, the shortest interval 
available is 1 ms. 

Input: 

Output: 

AH = 83H 
AL= 0 
AL= 1 
ES:BX 
CX:OX 

Cy= 0 
Cy = 1 
AH = 0 

Set interval 
Cancel 
Pointer to a byte 
Number of microseconds to wait 

Not busy (AL not equal to 0) 
Busy (AL = 0) 

Joystick Support 

This routine supports an interface between a joystick interface and the system. 

Input: 

Output: 

AH = 84H 
OX=O 
OX = 1 

Read current switch settings 
Read resistive inputs 

CY = 1 Invalid call 
If OX = 0 
AL = Switch setting (bits 7:4) 

If OX = 1 
AX = a(x) value 
BX = a(y) value 
CX = b(x) value 
OX = b(y) value 
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B.13.7 

B.13.8 

System Request Key Pressed 

Pressing the system request (SysRq) key loads the BIOS keyboard hardware 
interrupt routine, loads M with 8500H, and invokes INT 15H. This vector can be 
revectored. Releasing the key invokes INT 15H, this time with 8501 H in M. 

Input: 

Output: 

Wait 

AH = 85H 
AL = 00 key pressed 
AL = 01 key released 

AH = 0 
Cy= 0 

This function waits for the specified number of microseconds before returning to 
caller. The real-time clock periodic interrupt counts the interval (1/1 024th of a 
second). The event wait handler takes this into account, however, the shortest 
interval available is 1 ms. 

Input: 

Output: 

AH = 86H 
CX,DX 

Cy= 0 
Cy= 1 

Number of microseconds to elapse before 
return to caller 

Function successful 
Wait function already in progress 
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B.13.9 Move Block 

This function transfers up to 32,768 words to or from extended memory. 

Input: 

Output: 

AH = 87H 
CX 

ES:SI 

AH = OOH 
AH = 01H 
AH = 02H 
AH = 03H 
CY=O 
CY= 1 

Number of words to move, maximum count 
= 8000H (32K) words 
Global descriptor table (GOT) pointer. User 
must set up the GOT. 

Successful 
RAM parity (parity error cleared on return) 
Exception interrupt occurred 
Gate address line 20 failed 
Successful 
Error 

B.13.10 Extended Memory Size Detennination 

B-38 

This routine returns the number of consecutive 1 K blocks above 1 M of memory. 
CMOS RAM locations 30 and 31 H, set when the system was started, obtains 
this value. 

Input: AH = 88H 

Output: AX Number of consecutive 1 K blocks starting 
at 1M 
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B.13.11 Switch CPU to Protected Mode 

B.13.12 

This routine sets the CPU to protected mode. 

Input: 

Output: 

Device Busy 

AH = 89H 
ES:SI 
BH 

BL 

AH = 0 

Pointer to GOT. User must set up the GOT 
Offset into interrupt descriptor table (lOT) 
where first eight 8259 interrupts are to 
occur 
Offset into lOT where second eight 8259 
interrupts occur 

If successful 
Segment registers set for protected mode 
operation, I\X.. and BP destroyed 

This function reserved for the operating system. 

Input: AH = 90H 
AL Type code 

Output: Cy= 0 No error 
CY= 1 Timeout 

~ Descri12tion Timeout 
00 Fixed disk yes 
01 Disk yes 
02 Keyboard no 
80 Network no 
FC Fixed disk reset yes 
FO Drive motor start yes 
FE Printer yes 
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B.13.13 Interrupt Complete 

This function reserved for the operating system. 

Input: 

Output: 

AH = 91H 
AL Type code 

None, AX destroyed 

B.13.14 Return System Configuration Parameters 

B-40 

This routine gives information about the model of the board, the BIOS revision 
level, and hardware features. 

Input: 

Output: 

AH = COH 

CY=O 
AH =0 
ES:BX Pointer to system descriptor table in ROM 

Table B-6 provides information on the system configuration. 
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Table B-6. System Descriptor Table 

Size Description Value 

Word Descriptor length (bytes) 008 
Byte Model FC 
Byte Submodel 01 
Byte BIOS revision level 00 
Byte Feature information 70 
Bit 7 = 1 BIOS uses DMA channel 3 
Bit 6 = 1 One interrupt controller 
Bit 5 = 1 Real-time clock present 
Bit 4 = 0 System hook in keyboard 

interrupt routine 
Bit 3 = 0 Reserved 
Bit 2 = 0 Extended BIOS data area 

allocated 
Bit 1 = 0 Reserved 
Bit 0 = 0 Reserved 

The A20 Gate control routine will reside at absolute memory location 
OFOOOH:OFF82H. Table B-7lists information used to determine if services for 
the A20 Gate are present. 

Table B-7. Gate A20 Control Routine 

ES:BX + Offset Table Offset Description 

OA 0 A word entry indicating the nominal size 
of the table (0008H). 

OC 2 Byte entry 
00 3 Byte entry 
OE 4 String: 'PTL' 
11 7 Phoenix Feature Byte 1 
12 8 Phoenix Feature Byte 2 (nominally 0) 
13 9 Phoenix Feature Byte 3 (nominally 0) 

Bit 7 of Phoenix Feature byte 1 is set if the Gate A20 control routine is 
supported, otherwise it will be cleared. 
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Input: 

Output: 

AH =8 
AL=O 
AL= 1 
AL=2 

CY= 1 

CY=O 

Identify the call as an A20 call 
Attempt to disable A20 
Attempt to enable A20 
The current state of A20 is returned in AH 
If enabled, AH = 1 
If disabled, AH = 0 

An error has been encountered in 
processing 
No error 

B.14 KEYBOARD I/O (INT 16H) 

This program interface provides an interface to access keys placed into the 
keyboard buffer by the keyboard hardware interrupt. Table B-8 defines the AH 
values for the Keyboard I/O. 

Table B-8. Keyboard I/O 

AHValue Function 

DOH Read next character 
01H Read buffer status 

02H Return shift status 

03H Set typematic rate and delay 
05H Place ASCII character/scan code in keyboard buffer 
10H Extended read interface for the enhanced keyboard 
11H Extended buffer status for the enhanced keyboard 

12H Return the extended shift status for the enhanced keyboard 
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B.14.1 

B.14.2 

Read Next Character 

This function returns the scan code and ASCII code of the next character in the 
keyboard buffer, and updates the buffer painter. If the keyboard buffer is 
empty, the function waits for a key. 

Input: 

Output: 

AH = OOH 

AH 
AL 

Read Buffer Status 

Scan code 
ASCII character (0 for special keys, function 
keys, etc.) 

This function returns the keyboard buffer status (indicates whether a keystroke is 
available or not). The buffer pointer is not updated, even though the key returns. 
Use function OOH to update the buffer pointer. 

Input: 

Output: 

AH = 01H 

ZF = 1 
ZF = 0 

No keystroke queued 
Keystroke available in queue, key in IV<. 
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B.14.3 

B-44 

Return Shift Status 

Pressing a shift key does not transfer the scan code/ASCII code into the 
keyboard buffer. Instead, a shift status bit is set. This function indicates which 
key is pressed. 

Input: 

Output: 

AH = 02H 

AL 
Bit 0 = 1 
Bit 1 = 1 
Bit 2 = 1 
Bit 3 = 1 
Bit 4 = 1 
Bit 5 = 1 
Bit 6 = 1 
Bit 7 = 1 

Shift status 
Right-Shift pressed 
Left-Shift pressed 
Ctrl-Shift pressed 
Alt-Shift pressed 
Scroll Lock state 
Num Lock state 
Caps Lock state 
Insert state 

All other registers are restored 
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B.14.4 Set Typematic Rate and Delay 

Pressing most keys causes the keyboard to repeat the key until the key is 
released. This function is used to set the typematic rate and delay time. The 
typematic rate is the rate at which the keyboard repeats the key. Delay time is 
the time between the first keystroke and the repeated keystrokes. 

Input: 

Output: 

AH = 03H 
BL 
BL = OOH 
BL = 01H 
BL = 02H 
BL = 03H 
BL = 04H 
BL = 05H 
BL = 06H 
BL = 07H 
BL = 08H 
BL = 09H 
BL = OAH 
BL = OBH 
BL = OCH 
BL = ODH 
BL = OEH 
BL = OFH 
BH 
BH = OOH 
BH = 01H 
BH = 02H 
BH = 03H 

None 

Typematic rate (bits 4:0) 
30.0 BL = 10H 7.5 
26.7 BL = 11H 6.7 
24.0 BL = 12H 6.0 
21.8 BL = 13H 5.5 
20.0 BL = 14H 5.0 
18.5 BL = 15H 4.6 
17.1 BL = 16H 4.3 
16.0 BL = 17H 4.0 
15.0 BL = 18H 3.7 
13.3 BL = 19H 3.3 
12.0 BL = 1AH 3.0 
10.9 BL = 1BH 2.7 
10.0 BL = 1CH 2.5 
9.2 BL = 1DH 2.3 
8.5 BL = 1EH 2.1 
8.0 BL = 1FH 2.0 
Delay value (bits 1 :0) 
250ms 
500ms 
750ms 
1000 ms 
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B.14.5 

B.14.6 

B.14.7 

B-46 

Place ASCII Character/Scan Code in Keyboard Buffer 

This function places an ASCii character/scan code combination into the 
keyboard buffer. 

Input: 

Output: 

AH = 05H 
CL 
CH 

AL = OOH 
AL = 01H 

ASCii code 
Scan code 

Successful operation 
Keyboard buffer full 

Extended Read Interface for the Enhanced Keyboard 

This function corresponds to AH = 0, but supports the enhanced keyboard. 

Input: 

Output: 

AH = 10H 

AH 
AL 

Scan code 
ASCii code 

Extended Buffer Status for the Enhanced Keyboard 

This function corresponds to AH = 1, but supports the enhanced keyboard. 

Input: 

Output: 

AH = 11H 

ZF = 1 
ZF = 0 

No keystroke queued 
Keystroke is available, key in AX 

Intel386™ MicroComputer Model 302 Board 



System BIOS Specifications 

B.14.8 Return the Extended Shift Status for the Enhanced Keyboard 

This function corresponds to AH = 2, but supports the enhanced keyboard. 

Input: 

Output: 

Output: 

AH = 12H 

AL 
Bit 0 = 1 
Bit 1 = 1 
Bit 2 = 1 
Bit 3 = 1 
Bit 4 = 1 
Bit 5 = 1 
Bit 6 = 1 
Bit 7 = 1 

AH 
Bit 0 = 1 
Bit 1 = 1 
Bit 2 = 1 
Bit 3 = 1 
Bit 4 = 1 
Bit 5 = 1 
Bit 6 = 1 
Bit 7 = 1 
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Right-Shift key pressed 
Left-Shift key pressed 
Control key pressed 
Alt key pressed 
Scroll Lock state 
Num Lock state 
Caps key state 
Insert state 

Left-Ctrl-Shift 
Left -Alt -Shift 
Right-Ctrl-Shift 
Right-Alt-Shift 
Scroll-Lock-Shift 
Num-Lock-Shift 
Caps-Lock-Shift 
SysRq-Shift 
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B.15 PRINTER va (INT 17H) 

B.15.1 

B-48 

This program interface allows access to the printer. Table B-9 defines the AH 
values for the Printer I/O. 

Table B-9. Printer I/O 

AHValue 

OOH 
01H 
02H 

Input: 

Output: 

Print Character 

Function 

Print character 
Initialize printer port 
Read printer status 

AH 
OX 

Function number 
Device number (0:2) 

See individual functions 

This function writes the character in AL to the specified printer. 

Input: 

Output: 

AH = OOH 
AL 
OX 

AH = OFH 
AH 
Bit 0 = 1 
Bits 1:2 
Bit 3 = 1 
Bit 4 = 1 
Bit 5 = 1 
Bit 6 = 1 
Bit 7 = 1 

Character 
Device number (0:2) 

Invalid port 
Printer status 
Timeout 
Reserved 
I/O error 
Printer selected 
Out of paper 
Acknowledge 
Not busy 
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B.15.2 Initialize Printer Port 

Input: AH = 01H 
OX Device number (0:2) 

Output: AH Printer status 
Bit 0 = 1 Timeout 
Bits 1:2 Reserved 
Bit 3 = 1 I/O error 
Bit 4 = 1 Printer selected 
Bit 5 = 1 Out of paper 
Bit 6 = 1 Acknowledge 
Bit 7 = 1 Not busy 

B.15.3 Read Printer Status 

Input: AH = 02H 
OX Device number (0:2) 

Output: AH Printer status 
Bit 0 = 1 Timeout 
Bits 1:2 Reserved 
Bit 3 = 1 I/O error 
Bit 4 = 1 Printer selected 
Bit 5 = 1 Out of paper 
Bit 6 = 1 Acknowledge 
Bit 7 = 1 Not busy 
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B.16 SYSTEM BOOT (INT 19H) 

This routine reads the boot-sector from the disk drive into main memory and 
executes it. Memory does not clear unless invoked by the BIOS self-test and 
initialization. If a disk time-out is encountered, the routine attempts to boot from 
the fixed disk drive. If this fails, INT 18H is invoked. 

Input: None 

Output: None 

B.17 CLOCK SERVICES (INT lAH) 

B-50 

This BIOS routine allows the clock to be set or read. Table B-1 0 defines the AH 
values for the Clock Services. 

Table B-IO. Clock Services 

AHValue Function 

OOH Read the system timer count 
01H Set the system timer count 
02H Read the real-time clock time 
03H Set the real-time clock time 
04H Read the real-time clock date 
05H Set the real-time clock date 
06H Set the real-time clock alarm 
07H Reset the real-time clock alarm 

Input: Function number 

Output: See individual functions 
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B.17.1 

B.17.2 

B.17.3 

Read the System Thner Count 

This function reads the system timer from the BIOS data area. Each system 
timer interrupt (INT 08H), approximately 18.2 times per second, increments this 
value. 

Input: AH = OOH 

Output: CX 
OX 
AL= 0 

AL> 0 
AH =0 

High count word 
Low count word 
Timer has not passed midnight since last 
read 
Timer has passed midnight since last read 

Set the System Thner Count 

This function sets the system timer in the BIOS data area. 

Input: 

Output: 

AH = 01H 
CX 
OX 

AH =0 

High count word 
Low count word 

Read the Real-thne Clock Thne 

This function reads hours, minutes, and seconds from the real-time clock. 

Input: AH = 02H 
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B.17.4 

B.17.S 

B-S2 

Output: CH 
CL 
DH 
DL = 1 
DL= 0 
CY=O 
CY= 1 

Hours in BCD 
Minutes in BCD 
Seconds in BCD 
Daylight savings time 
Standard time 
Successful 
Clock is busy 

Set the Real-time Clock Time 

This function sets hours, minutes, and seconds in the real-time clock. 

Input: 

Output: 

AH = 03H 
CH 
CL 
DH 
DL = 1 
DL= 0 

AH = OOH 
CY=O 
CY= 1 

Hours in BCD 
Minutes in BCD 
Seconds in BCD 
Daylight savings time 
Standard time 

Successful 
Clock is busy 

Read the Real-time Clock Date 

This function reads century, year, month, and day from the real-time clock. 

Input: 

Output: 

AH = 04H 

CH 
CL 
DH 
DL 
AH = OOH 
CY= 0 
Cy= 1 

Century in BCD (19 or 20) 
Year in BCD 
Month in BCD 
Day in BCD 

Successful 
Clock busy 
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B.17.6 

B.17.7 

B.17.8 

Set the Real-time Clock Date 

This function sets century, year, month, and day into the real-time clock. 

Input: 

Output: 

AH = 05H 
CH 
CL 
DH 
DL 

AH = OOH 
CY=O 
Cy= 1 

Century in BCD (19 or 20) 
Year in BCD 
Month in BCD 
Day in BCD 

Successful 
Clock busy 

Set the Real-time Clock Alarm 

This function sets the alarm (hours, minutes, and seconds) to the real-time 
clock. When the time is up, INT 4AH is invoked. 

Input: 

Output: 

AH = 06H 
CH 
CL 
DH 

AH = OOH 
CY=O 
Cy= 1 

Hours in BCD 
Minutes in BCD 
Seconds in BCD 

Successful 
Clock busy 

Reset the Real-time Clock Alarm 

This function resets the alarm and turns off the alarm enable. 

Input: 

Output: 

AH = 07H 

AH = OOH 
CY=O 
Cy= 1 

Successful 
Clock busy 
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B.18 REAL-TIME CLOCK (INT 70H) 

The following three conditions in the real-time clock may cause this interrupt: 

• The current time matches the time set in the alarm. 

• The periodic inteNal counter expires. 

• The real-time clock completes an internal update cycle. 

Each separately enabled condition must be enabled for an interrupt to occur. In 
a standard system, only the periodic interrupt is enabled. BIOS uses this 
periodic interrupt to time certain events in the system. If an alarm interrupt 
occurs, BIOS invokes INT 4AH and gives the program a chance to handle the 
alarm condition. The update cycle complete interrupt is not used. 

B.19 COPROCESSOR INTERRUPT (INT 75H) 

This interrupt is caused by the 3S7 numeric coprocessor error which occurs with 
interrupts enabled at the coprocessor. To retain compatibility with SOSS-based 
systems, the IRQ13 handler issues a software INT 02H command. The software 
INT 02H command causes a software generated NMI. 

If an application preempts the NMI vector to handle coprocessor errors (as it 
must to retain compatibility with SOSS-based systems), it must be sensitive to 
NMls generated by hardware, and pass them on to the system NMI. 

B.20 FIXED DISK H/W INTERRUPT (INT 76H) 

B-54 

This interrupt occurs when the fixed disk drive requires attention. During 
multi-sector transfers, the controller interrupts after each transfer. A completed 
operation also causes an interrupt. The BIOS handler moves OFFH to 40:SEH 
indicating the interrupt occurred. 
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Jumper Settings 

C.l INTRODUCTION 

Jumper pins allow specific system operating parameters to be set in the system. 
Various options require changing jumper blocks to reflect the correct system 
configuration. 

Figure C-1 diagrams the 302 board jumper pin locations. Jumper pin blocks 
are arranged into the following functional groups: 

• Total onboard DRAM 

• On board ROM size 

• Onboard RAM size 

• Onboard RAM type 

• Onboard RAM speed 

• Video display type 

• Printer acknowledge 

• Parallel printer port 

• Serial communication ports 
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C.2 Total Onboard DRAM 

The total onboard DRAM jumpers allow you to configure the 302 board for the 
amount of DRAM installed in the SIMM sockets. Table C-1 lists the four options. 

Table C-l. Total Onboard RAM 

Amount Jumper Pin Setting 

1M E35 to E36, E30 to E31 
E33 to E34, E39 to E40 

2M E32 to E33, E35 to E36 
E39 to E40, E30 to E31 

4M E33 to E34, E36 to E37 
E38 to E39, E29 to E30 

8M E32 to E33, E36 to E37 
E38 to E39, E29 to E30 

C.3 ONBOARD ROM SIZE 

Total on board ROM size jumpers allow you to configure the 302 board for the 
amount of ROM installed. Table C-2lists the two options. 

Table C-2. Onboard ROM Size 

Amount Jumper Pin Setting 

64K E23 to E24t 
(27256) 

128K E24to E25 
(27512) 

t Factory default 
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C.4 ONBOARD RAM 

C-4 

Onboard RAM jumpers include type and speed. Tables C-3 and C-4list the 
RAM options for configuring the 302 board. 

Table C-3. Onboard RAM Type 

RAM Type Jumper Pin Setting 

Static-column E42to E43 
E44 to E45 

Fast paged mode E42to E43t 
E45to E46 

Standard RAS/CAS E41 to E42 
E44to E45 

t Factory default 

Table C-4. Onboard RAM Speed 

Speed (ns) Jumper Pin Setting 

100 E47 to E48t 

85 E48 to E49 

t Factory default 
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C.S VIDEO DISPLAY TYPE 

The video display type jumper allows you to indicate the type of video display 
connected to the 302 board. Table C-5lists the two options. 

Table C-5. Video Display Type 

Monitor Type Jumper Pin Setting 

Color E18 to E19t 

Monochrome E18 to E17 

t Factory default 

C.6 PRINTER ACKNOWLEDGE 

This jumper allows you to set the printer acknowledge signal. Table C-6 lists the 
two options. 

Table C-6. Printer Acknowledge 

Condition Jumper Pin Setting 

Leading edge E2 to E3 

Trailing edge E3to E4t 

t Factory default 
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C.7 PARALLEL PRINTER PORT SELECTION 

This jumper allows you to configure the 302 board for the desired parallel printer 
port. Table C-7lists the two options. 

Table C-7. Parallel Printer Port Selection 

Condition Jumper Pin Setting 

LPT1 enabled E5 to E6t 

LPT1 disabled E6to E7 

LPT2 enabled E8 to E9 

LPT2 disabled E9 to E10t 

t Factory default 

e.s SERIAL COMMUNICATIONS PORT SELECTION 

C-6 

This jumper allows you to configure the 302 board for the desired serial 
communications port. Table C-8 lists the options. 

Table C-8. Serial Communications Port Selection 

Condition Jumper Pin Setting 

COM 1 enabled E11 to E12t 

COM 1 disabled E12 to E13 

COM2 enabled E14 to E15t 

COM2 disabled E15 to E16 

t Factory default 
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Changing CPU Speed 

D.l INTRODUCTION 

This section describes changing the system speed using the setup program, the 
keyboard method, and the software method. 

D.2 OVERVIEW 

The CPU runs at a clock speed of 25 MHz on the 302 board. This gives the 302 
board over three times the performance of an 8 MHz IBM AT. However, there 
are some applications that require a slower operation speed and cannot 
operate at a clock speed of 25 MHz. To meet this requirement, a special mode 
can be initiated which enables the 302 board to effectively operate at a slower 
speed to emulate the performance of a 8 MHz IBM AT. This special mode of 
operation is called deturbo mode. The opposite of deturbo mode (full speed 
system operation) is sometimes referred to as turbo mode. Deturbo mode can 
be enabled in the setup program, from the keyboard, or with a software 
program. Conversely, the normal or turbo mode can be enabled in the same 
manner. 

Deturbo mode does not actually affect the clock rate of the CPU or the 387 
numeric coprocessor (if one is installed). Deturbo mode disables the cache and 
inserts CPU wait states between each instruction, resulting in an effective CPU 
speed of 8 MHz. 

If the system is put in deturbo mode, it will remain in deturbo mode even after 
warm reboots (~ + ~ + !!Delete!!) or other software resets. However, a power­
on reset will put the system back to the mode selected by the Setup program. 
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D.3 KEYBOARD METHOD 

The following keystroke sequences can be used to set the system speed. 

Hold down I§EI and ~ and press m on the numerical 
keypad to place the system in deturbo mode. 

Hold down mEl and ~ and press ~ on the numerical 
keypad to place the system in turbo mode. 

An audible tone occurs when you change the system speed via the keyboard. 
A low-pitched tone will be emitted when the system is placed into deturbo 
mode. A high-pitched tone will"be emitted when the system is returned to 
normal operation. 

D.4 SETUP METHOD 

0-2 

The system speed can be changed using the setup program. The system 
speed chosen will determine the speed used by the system each time you turn 
on the power. 

To invoke the setup program, press ~ + ~ + 8. Press the m or m key to 
move the cursor to the CPU speed field. Press the EI or [3 key to display the 
turbo or deturbo options. 

Exit the setup program by pressing ~. Setup will save the new system speed 
and reboot the system. 
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D.S SOFTWARE METHOD 

Figure 0-1 lists the assembly language code needed to place the system in 
deturbo mode. Figure 0-2 shows the code to return the system to full speed 
operation. Both of these programs run under DOS and can be assembled 
using the Microsoft Macro Assembler (MASM). Assuming that the program in 
Figure 0-2 is contained in the file FAST.ASM, the following commands can be 
used to assemble the program and make it ready to run. The procedure for the 
program shown in Figure 0-1 is analogous. 

C:>masm fast, fast, fast; 
Microsoft (R) Macro Assembler Version 4.00 
Copyright (C) Microsoft Corp 1981, 1983, 1984, 1985. All rights reserved. 

50460 Bytes symbol space free 

o Warning Errors 

o Severe Errors 

C:>link fast; 

Microsoft (R) Personal Computer Linker Version 2.40 
Copyright (C) Microsoft Corp 1983, 1984, 1985. All rights reserved. 

Warning: no stack segment 

C:>exe2bin fast.exe fast.com 

C:>del fast.obj 

C:>del fast.exe 
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name slow 
title 'SLOW.COM -- puts board into deturbo mode (emulated 8 MHz)' 

cr equ Odh ASCII carriage return 
If equ Oah ASC II 1 i ne feed 
cmnd equ 64h command register 

code segment publ ic 

org lOOh COM fil e 

assume cs:code,ds:code 

start: 
mov ax, cs set ds equal to cs 
mov ds,ax 

mov al,Oeah value for deturbo mode 
out cmnd,al write to command port 

mov dx,offset deturbo ; tell user that 
switch occurred 

mov ah,9 use DOS function 9 to 
int 21h print the string 

mov aX,4cOOh exit back to DOS with 
int 21h a return code of zero 

deturbo db cr,lf,'Now running in deturbo mode.',cr,lf,'$' 

code ends 
end start 

Figure D-l. Setting Deturbo Mode - Software Method 
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cr 
If 

cmnd 

name 
title 

equ 
equ 
equ 

fast 
'FAST.COM -- puts board into turbo mode' 

Odh ; ASCII carri age return 
Oah; ASCII line feed 
64h ; command register 

code segment public 

start: 

turbo 

org 

assume 

mov 
mov 

mov 
out 

mov 

mov 
int 

mov 
int 

db 

code ends 
end start 

lOOh 

cs:code,ds:code 

ax, cs 
ds,ax 

al,Oe5h 
cmnd ,al 

dX,offset turbo 

ah,9 
21h 

ax,4cOOh 
21h 

COM file 

set ds equal to cs 

value for turbo mode 
write to command port 

tell user that 
switch occurred 
use DOS function 9 to 
print the string 

exit back to DOS with 
a return code of zero 

cr,lf,'Now running in turbo mode.',cr,lf,'$' 

Figure D-2. Setting Turbo Mode - Software Method 
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Messages 

E.1 INTRODUCTION 

This appendix describes the various 302 system screen messages and error 
beep codes. Information is grouped as follows: 

• POST and boot error messages 

• POST and boot informational messages 

• Run-time messages 

• Board errors 

• Beep codes for fatal errors 

• Beep codes for non-fatal errors 

E.2 POST AND BOOT MESSAGES 

The POST displays messages to indicate errors in hardware, software, or 
firmware, or to provide other information. 

If the POST can display a message on the video display screen, it will beep the 
speaker twice as the message appears. However, when an error occurs before 
the video display is initialized, the POST cannot display messages on the 
screen. POST sounds a series of beeps instead. 
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E.2.1 

E-2 

The next two sections provide a general grouping of messages, with each group 
arranged in alphabetical order. Each message is accompanied by a short 
paragraph describing the message and a recommended solution to the 
problem. 

Italics indicate variable parts of a message such as memory addresses. These 
variable parts of the message may differ at each occurrence. 

POST and Boot Error Messages 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

CACHE memory failure - Disabling CACHE - Strike 
the Fl key to continue, F2 to run the SETUP 
util ity 

The cache memory is defective. 

Contact your service representative. 

Floppy disk drive 0 seek failure 

Drive A has either failed or is missing. 

Check that drive A is present and the floppy disk is 
inserted properly. If they are, then drive A may have 
failed. If the problem persists, contact your service 
representative. 

Floppy disk drive 1 seek failure 

Drive B has either failed or is missing. 

Check that drive B is present and the floppy disk is 
inserted properly. If they are, then drive B may have 
failed. If the problem persists, contact your service 
representative. 
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Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Floppy disk read failure - strike Fl to retry 
boot. F2 for SETUP utility 

A nonbootable or defective floppy disk, or the drive 
heads may need cleaning. 

Replace the floppy disk with a boatable floppy disk or 
another copy and try again. Clean the floppy disk drive 
heads, if necessary. 

Floppy disk subsystem reset failed 

The floppy disk drive control cable has failed. 

Check the floppy disk drive control cable. If the problem 
persists, contact your service representative. 

Display adapter failed; using alternate 

The video display type jumper is set incorrectly or the 
primary monitor controller has failed. 

Check to ensure that the monitor type jumper is set 
correctly. Check the primary monitor controller. If the 
problem persists, contact your service representative. 

Gate A20 failure 

The computer cannot switch into protected mode. 

Contact your service representative. 

Hard disk configuration error 

The specified configuration is incorrect. 

Rerun the setup program and enter the correct fixed 
disk drive type number. If the problem persists, contact 
your service representative. 
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E-4 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Hard disk controller failure 

The drive controller board has failed. 

Check the connections at both ends of the fixed disk 
control and data cables and reseat the drive controller. 
If the problem persists, contact your service 
representative. 

Hard disk failure or Hard disk read failure -
strike Fl to retry boot, F2 for Setup utility 

The fixed disk is defective. 

Check the system configuration and drive type, and 
rerun the setup program. Check the connections at 
both ends of the fixed disk control and data cables and 
reseat the drive controller. Check the fixed disk drive 
jumper and termination resistor. If the problem persists, 
contact your service representative. 

Hex-value optional ROM bad checksum = hex-value 

A peripheral board contains a defective ROM or its 
address conflicts with another board. 

Replace the ROM or the peripheral board, or correct the 
address conflict. If the problem persists, contact your 
service representative. 

Invalid configuration information - please run 
the Setup program 

The memory size, the monitor/controller type, or the 
number of floppy disk drives is incorrect. 

Check the system configuration and rerun the setup 
program. 
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Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Keyboard clock line failure 

Either the keyboard or the keyboard cable connection is 
defective. 

Check the keyboard connection. If the connection is 
good, the keyboard may have failed. Try running the 
keyboard diagnostic test. If the problem persists, 
contact your service representative. 

Keyboard controller failure 

The keyboard controller located on the 302 board has 
failed. 

Contact your service representative. 

Keyboard data line failure 

Either the keyboard or the keyboard cable connection is 
defective. 

Check the keyboard connection. If the connection is 
good, the keyboard may have failed. If the problem 
persists, contact your service representative. 

Keyboard is locked - please unlock - Strike the 
Fl key to continue, F2 to run the Setup utility 

The system unit keylock is locked. 

Unlock the keyboard and try again. If the problem 
persists, contact your service representative. 

Keyboard stuck key failure 

One or more keys are pressed or stuck. 

Release the key or keys and try again. If the key is still 
stuck, there may be debris in the keyboard. Try to 
shake it loose. If the problem persists, contact your 
service representative. 
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E-6 

-~ Note 
The following seven messages have the same possible cause and 
solution. 

Message 

Message 

Message 

Message 

Message 

Message 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Memory address line failure at hex-value, read 
hex-value, expecting hex-value 

Memory data line failure at hex-value, read 
hex-value, expecting hex-value 

Memory high address line failure at hex-value, 
read hex-value, expecting hex-value 

Memory double word logic failure at hex-value, 
read hex-value, expecting hex-value 

Memory odd/even logic failure at hex-value, 
read hex-value, expecting hex-value 

Memory parity failure at hex-value, read hex­
value expecting, hex-value 

Memory write/read failure at hex-value, read 
hex-value, expecting hex-value 

One of the SIMMs or associated circuitry has failed. 

Check that all SIMMs are installed correctly. 

No boot device available - strike Fl to retry 
boot, F2 for the Setup utility 

If booting from a floppy disk, it is nonbootable or 
defective, or the floppy disk drive is defective. If booting 
from a fixed disk, it may not be formatted as a system 
disk or is defective. The problem could also be in the 
drive controller board. 

Make sure that the floppy disk in drive A or the fixed disk 
contains an operating system. Check the connections 
at both ends of the fixed disk control and data cables 
and reseat the drive controller. If the problem persists, 
contact your service representative. 
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Message 

Possible Cause 

Solution 

V CAUTION 

No boot sector on hard disk - strike Fl to 
retry boot, F2 for the Setup utility 

The fixed disk does not contain an operating system. 

Format the disk with the /S option 

This procedure will destroy data on the disk. Refer to your MS-DOS 
Operations Reference Manual for instructions. 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

No timer tick interrupt 

The timer chip on the 302 board may have failed. 

Contact your service representative. 

Not a boot floppy disk - strike Fl to retry 
boot, F2 for the Setup utility 

The floppy disk in drive A is not formatted as a system 
floppy disk. 

Replace the floppy disk with a boatable system floppy 
disk and try again. 

Shadow of System BIOS failed - Executing from 
ROM - Strike the Fl key to continue, F2 to run 
the Setup utility 

The system RAM is defective. 

Check the installation of the SIMMs. 
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E-8 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Shadow of Video BIOS failed - Executing from 
ROM - Strike the Fl key to continue, F2 to run 
the Setup utility 

The system RAM is defective or the video BIOS cannot 
be shadowed. 

Check the installation of all SIMMs. Rerun the setup 
program and turn video BIOS shadow off. 

Shutdown failure 

The keyboard controller or its associated logic has 
failed. 

Contact your service representative. 

Time-of-day clock stopped 

The integral battery in the RTC is probably dead. 

Contact your service representative. 

Time-of-day not set - Please run the Setup 
program 

The date and time information is not set in the RTC. 

Run the setup program and set the date and time. 
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E.2.2 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Timer chip counter 2 failed 

The PIT on the 302 board may have failed. 

Contact your service representative. 

Timer or interrupt controller bad 

The PIT or the PICs on the 302 board may have failed. 

Contact your service representative. 

Unexpected interrupt in protected mode 

The system received an interrupt when in protected 
mode, probably while testing memory. 

Contact your service representative. 

POST and Boot Information Messages 

These messages do not indicate error conditions. 

Message 

Meaning 

Message 

Meaning 

Hex-value Base Memory 

Indicates the amount of base memory that has been 
tested successfully. 

Hex-value extended 

Indicates the amount of extended memory that has been 
tested successfully. 

Intel386™ MicroComputer Model 302 Board E-9 



Messages 

E-10 

Message 

Meaning 

Message 

Meaning 

Message 

Meaning 

Decreasing available memory 

This message immediately follows any memory error 
message, informing you that memory modules are 
failing. Check that all SIMMs are installed correctly. 
Check expansion board memory (if installed), and check 
the SIMM jumpers on the 302 board. 

Memory test terminated by keystroke 

The spacebar was pressed during the memory test. 
Reboot the system if you want to rerun the self-test. 

Strike the Fl key to continue, F2 to run the 
Setup ut il i ty 

The self-test detected an error prior to boot. Pressing 
~ lets the computer try to boot. Pressing B runs the 
setup program. 
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E.3 RUN-TIME MESSAGES 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

Message 

Possible Cause 

Solution 

I/O card parity interrupt at address hex-value. 
Type (S)hut off NMI, (R)eboot, other keys to 
continue 

A peripheral board has failed. 

Type S to shut off the nonmaskable interrupt (NMI). This 
will temporarily allow you to continue. If the problem 
persists, contact your service representative. 

Memory parity interrupt at address hex-value. 
Type (S)hut off NMI, (R)eboot, other keys to 
continue 

One or more memory modules has failed. 

Type S to shut off the nonmaskable interrupt (NMI). This 
will temporarily allow you to continue. Check the 
installation of all SIMMs. If the problem persists, contact 
your service representative. 

Unexpected HW interrupt at address hex-value. 
Type (R)eboot, other keys to continue 

This could be any hardware-related problem. 

Recheck all cables, connections, jumpers, and boards. 
If the problem persists, contact your service 
representative. 

Unexpected SW interrupt at address hex-value. 
Type (R)eboot, other keys to continue. 

There is an error in the software program. 

Try turning the computer off and then on again. If the 
problem persists, contact your software manufacturer's 
representative. 
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E.4 302 BOARD ERRORS 

E-12 

If the POST finds an error and cannot display a message, the system emits a 
series of beeps to indicate the error and places a value in I/O port 80H. 

For example, a failure of bit 3 in the first 64K of RAM is indicated by a 2-1-4 
beep code (a burst of two beeps, a single beep, and a burst of four beeps). 

Tables E-1 and E-2 list the beep codes and I/O the values that the POST writes 
to I/O port 80H when it encounters error conditions. Table E-1 lists fatal errors 
(errors that halt the system). Table E-2lists the non-fatal errors (errors that are 
not serious enough to halt the system). The tables also list other conditions that 
have no beep codes. 

In addition to the codes listed in the tables, a long beep followed by one or more 
short beeps indicates a monitor controller failure. No beep code is sounded if a 
test is aborted in progress. Many beep codes indicate problems which can only 
be solved by replacing or repairing boards or other system components. 
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Table E-l. Beep Codes for Fatal Errors 

Beep Contents of I/O 
Code Description of Error Port80H 

none 386 register test in progress 01H 
1-1-3 Real-time clock write/read failure 02H 
1-1-4 ROM BIOS checksum failure 03H 
1-2-1 Programmable interval timer failure 04H 
1-2-2 DMA initialization failure 05H 
1-2-3 DMA page register write/read failure 06H 
1-3-1 RAM refresh verification failure 08H 
none 1 st 64K RAM test in progress 09H 
1-3-3 1 st 64K RAM chip or data line failure OAH 

multi-bit 
1-3-4 1 st 64K RAM odd/even logic failure OBH 
1-4-1 1 st 64K RAM address line failure OCH 
1-4-2 1 st 64K RAM parity test in progress ODH 

or failure 
2-1-1 Bit 0 1 st 64K RAM failure 10H 
2-1-2 Bit 1 1 st 64K RAM failure 11H 
2-1-3 Bit 21st 64K RAM failure 12H 
2-1-4 Bit 31st 64K RAM failure 13H 
2-2-1 Bit 41st 64K RAM failure 14H 
2-2-2 Bit 51st 64K RAM failure 15H 
2-2-3 Bit 6 1 st 64K RAM failure 16H 
2-2-4 Bit 7 1 st 64K RAM failure 17H 
2-3-1 Bit 8 1 st 64K RAM failure 18H 
2-3-2 Bit 9 1 st 64K RAM failure 19H 
2-3-3 Bit A 1 st 64K RAM failure 1AH 
2-3-4 Bit B 1 st 64K RAM failure 1BH 
2-4-1 Bit C 1 st 64K RAM failure 1CH 
2-4-2 Bit D 1 st 64K RAM failure 1DH 
2-4-3 Bit E 1 st 64K RAM failure 1EH 
2-4-4 Bit F 1 st 64K RAM failure 1FH 

(continued) 
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Table E-l. Beep Codes for Fatal Errors (continued) 

Beep Contents of I/O 
Code Description of Error Port80H 

3-1-1 Slave DMA register failure 20H 
3-1-2 Master DMA register failure 21H 
3-1-3 Master interrupt mask register failure 22H 
3-1-4 Slave interrupt mask register failure 23H 
none Interrupt vector loading in progress 25H 
3-2-4 Keyboard controller test failure 27H 
none Real-time clock power failure or 28H 

checksum failure 

Table E-2. Beep Codes for Non-fatal Errors 

Beep Contents of I/O 
Code Description of Error Port80H 

none Real-time clock configuration 29H 
3-3-4 Screen memory test failure 2BH 
3-4-1 Screen initialization failure 2CH 
3-4-2 Screen retrace test failure 2DH 
none Search for video ROM in progress 2EH 
none Screen running with video ROM 30H 
none Monochrome display operable 31H 
none Color display (40 column) operable 32H 
none Color display (80 column) operable 33H 
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Device Mapping 

F.1 INTRODUCTION 

This appendix provides a series of tables listing mapping and address 
information related to system memory and onboard devices. Topics presented 
include: 

• System memory map 

• va addresses 

• Control port bit assignments (61 H) 

• Auxiliary control port bit assignments (78H and 79H) 

• Interrupt priority levels 

~ DMA controller channel assignments 

• Real-time clock map 

You can find detailed information concerning the topics discussed in this 
appendix in other sections of this manual. 
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F.2 SYSTEM MEMORY MAP 

F-2 

Table F-l. Memory Address Map 

Address Name Function 

0000OO:09FFFFH 512K system 302 board memory 
board (0 - 640K) 

OAOOOO:OBFFFFH 128Kvideo Reserved for video 
RAM display controller. 

OCOOOO:OC7FFFH 32K video ROM Reserved for video display 
controller, BIOS ROM, and 
video BIOS ROM shadow. 

OC8000:0DFFFFH 96K I/O expansion Reserved for ROM and 
ROMIRAM RAM on I/O adapters. 

OEOOOO:OFFFFFH 128K system Reserved for system ROM 
ROM BIOS/shadow BIOS & shadow of system 
RAM and video ROM BIOS 

100000: FDFFFFH Extended memory Extended Memory space 

FEOOOO: FFFFFFH 128K reserved on Duplicates code assignment 
302 board at address OEOOOOH. 

1000000: FFFFFFFH Extended Memory Extended Memory space. 

If operating with the 16M option in the setup program enabled, expansion RAM starts at 
1000000H and goes to FFFFFFFH. There is no duplication at FEOOOO:FEFFFFH. The setup 
program provides this memory addressing option. 
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F.3 I/O ADDRESSES 

Table F-2lists the I/O locations that are addressable from the ISA bus. The 302 
board provides three control ports directly on the ISA bus. These ports are 
described following Table F-2. 

Table F-2. I/O Address Map 

Range Device 

OOOH-01FH DMA controller-1, B237, for B-bit device 
020H-3FH Interrupt controller-1, B259, master PIC 
040H-5FH System timer, PIT B254 
060H,064H Keyboard controller, B742 
61H Control port (bits described in Table F-3) 
70H NMI mask (bit 7) 
70H-71H Real-time clock 
7BH-79H Auxiliary control ports (described in 

Tables F-4 and F-5) 
OBOH-OBFH, DMA page registers, 74LS612 
4BOH-4BFH 
OAOH-OBFH Interrupt controller-2, B259, slave PIC 
OCOH-ODFH DMA controller-2, B237 
OFOH Clear numeric coprocessor BUSY 
OFBH-OFFH Numeric coprocessor 
1 FOH-1FBH Fixed disk controller 
200H-207H Game I/O port 
27BH-27FH Parallel printer port 2 (LPT2) 
2FBH-2FFH Serial port 2 (COM2) 
37BH-37FH Parallel printer port 1 (LPT1) 
3BOH-3BFH Monochrome display/printer port 
3COH-3CFH Enhanced graphics controller 
3DOH-3DFH Color/graphics controller 
3FOH-3F7H Floppy disk drive controller 
3FBH-3FFH Serial port 1 (COM1) 
400H-44FH Multi-terminal adapter board 
46EBH Video display controller· 
4BC4H-4BC5H Video display controller 
56EBH Video display controller 
66EBH Video display controller 
76EBH Video display controller 
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I/O address 61 H is an 8-bit control port. Table F-3 lists the 61 H bit assignments. 

Table F-3. I/O Address 6tH Bit Assignment 

BitlValue Function Access 

Bit 7 AT32 parity error Read only 

1 Parity error 
0 No parity error 

Bit 6 ISA parity error Read only 

1 Parity error 
0 No parity error 

Bit 5 Speaker signal Read only 

1 Speaker on 
0 Speaker off 

Bit 4 Refresh signal Read only 

The refresh signal toggles 

with each refresh 

Bit 3 Enable ISA parity error RtN 

1 Parity error disabled 

0 Parity error enabled 

Bit2 EnableAT32 

memory parity error RtN 
1 Parity error disabled 

0 Parity error enabled 

Bit 1 Speaker data RtN 
1 Speaker data on 

0 Speaker data off 

Bit 0 Enable speaker RtN 
1 Speaker enabled 

0 Speaker disabled 
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I/O address 78H is an 8-bit auxiliary control port. Table F-4 lists the 78H bit 
assignments. 

Table F-4. I/O Address 78H Bit Assignments 

BiVValue Function Access 

Bit 7 Force memory parity error R(IN 

1 Force bad parity 
0 Normal operation 

Bit 6 Cache misses R(IN 

1 Enable cache 
0 Force cache misses 

Bit 5:4 Video and system BIOS R(IN 

00 Normal operation; neither shadowed 
10 Downloading video BIOS to RAM 
01 Only system BIOS shadowed 
11 Both system and video BIOS shadowed 

Bit 3 Reserved 

Bit2 A20 enabled R(IN 

1 Gate A20 enabled 

0 Gate A20 disabled 

Bit 1 AT321/0 R(IN 

1 AT32 I/O enabled 
0 ISA I/O enabled 

Bit 0 Reserved 
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I/O address 79H is an eight bit auxiliary control port. Table F-5 lists the 79H bit 
assignments. 

Table F-5. I/O Address 79H Bit Assignments 

BiVValue Function Access 

Bit 7 BIOS ROM at 16M RNY 
1 Memory fill 
0 BIOS ROM at 16M 

enabled 

Bit 6 Secondary enable speaker RNY 
(In addition to port 61 H bit 0) 

1 Speaker disabled 
0 Speaker enabled 

Bit 4:0 Reserved 

Bit 5 Deturbo mode RNY 
1 Deturbo (8 MHz CPU emulation 
0 Normal (turbo) 
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F.4 INTERRUPT PRIORITY LEVELS 

Table F-6lists the interrupt priority assignments for the system. 

Table F~. Interrupt Levels 

Priority PIe No. IntNo. Interrupt Source 

1 t NMI Parity error detected 
2 1 IROO Interval timer (PIT), counter 0 output 
3 1 IR01 Full keyboard output buffer 

1 IR02 Interrupt from controller 2 (cascade) 
4 2 IR08 Real-time clock INT 
5 2 IR09 Software redirected to INT OAH (IR02) 
6 2 IR010 Reserved 
? 2 IR011 Reserved 
8 2 IR012 Auxiliary device 
9 2 IR013 INT from coprocessor 
10 2 IR014 Fixed disk controller 
11 2 IR015 Reserved 
12 1 IR03 COM2 
13 1 IR04 COM 1 (primary) 
14 1 IR05 LPT2 
15 1 IR06 Floppy disk controller 
16 1 IRO? LPT1 (primary) 

t I/O address 70H, bit 7, controls the NMI signal. 

There is always the possibility that more than two interrupts will demand 
servicing at'the same time. The PICs determine the priority of each interrupt and 
process the requests one at a time by transferring the control of the CPU to the 
higher priority service routine first. 
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F.5 DMA CHANNEL ASSIGNMENTS 

Each DMA controller has four ports, DMA(4:1). DMA1 supports channels zero 
through three (for 8-bit transfers) and DMA2 supports channels four through 
seven (for 16-bit transfers). Channel four is used to cascade from DMA2 to 
DMA 1. All HOLD requests for DMA 1 are processed via DMA2, channel four. 
This forces all channels in DMA 1 to operate at a higher priority than those in 
DMA2. Channel zero has the highest priority and channel seven the lowest. 
DMA channels 0-3 are 8-bit channels and DMA channels 5-7 are 16-bit 
channels. Table 8-1 lists each channel's function. 

Table F-7. DMA Channel Assignment 

Channel Controller Function 

a 1 Refresh 

1 1 Streaming tape (typical) 

2 1 Disk (floppy) 
3 1 Spare 
4 2 Cascade 
5 2 Spare 
6 2 Spare 
7 2 Spare 

F.6 RTC MAPPING 

F-8 

The 64 addressable locations in the RTC are divided into ten bytes containing 
the time, calendar, alarm data, four control and status bytes, and 50 general 
purpose RAM bytes as listed in Table F-8. Table F-8 also details the internal 
register/RAM organization of the RTC. 
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Table F-8. RTC Address Map 

Function Index 

Time, Calendar, and Alarm Bytes 
Seconds register DOH 
Seconds alarm register 01H 
Minutes register 02H 
Minutes alarm register 03H 
Hours register 04H 
Hours alarm register 05H 
Day of week register 06H 
Date of month register 07H 
Month register 08H 
Year register 09H 

Status Registers 
Status register A OAH 
Status register B OBH 
Status register C OCH 
Status register D DOH 

General Configuration Bytes 
Diagnostic status byte OEH 
Shutdown status byte OFH 
Floppy disk drive type byte 10H 
Reserved 11H 
Fixed disk type byte 12H 
Reserved 13H 
Equipment byte 14H 
Low base memory byte 15H 
High base memory byte 16H 
Low expansion memory byte 17H 
High expansion memory byte 18H 
Drive C extended type byte 19H 
Drive D extended type byte 1AH 
Reserved 1 BH-1EH 
Features installed byte 1FH 
Drive type 48 parameters byte 20H-27H 
Cache, shadow, and setup byte 28H 

(continued) 
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Table F-8. Real-time Qock Address Map (continued) 

Function Index 

Reserved 29H-2DH 
2-byte CMOS RAM checksum byte 2EH-2FH 
Low extended memory byte 30H 
High extended memory byte 31H 
Date century byte 32H 
Setup information byte 33H 
System speed byte 34H 
Drive type 49 parameters byte 35H-3CH 
Reserved 3DH-3FH 
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Hot Keys 

This appendix lists the "hot keys." Hot keys are keystroke sequences used to 
invoke special 302 system functions. Note that in these descriptions, all 
numbers refer to numeric pad keys. 

Keystroke sequence Function 

@Em + ~ + 8 Enter ROM-based setup program. 

@Em + ~ + ~ Enter ROM-based setup program. 

@Em+~+m Set deturbo mode. CPU emulates 8 MHz CPU. 

@Em+~+ m Set turbo mode. CPU runs at 25 MHz. 
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Pin Assignments for Major Signals 

H.1 INTRODUCTION 

This appendix provides pin assignments for all major signals present in the 302 
system. 

H.2 CPU PIN ASSIGNMENTS 

Table H-1 lists the connector pinouts for the CPU. The pinouts are listed in 
functional groups. 

Table H-l. CPU Pin Assignments 

Pin/Signal Pin/Signal Pin/Signal Pin/Signal 

N2 A31 M5 031 A1 Vee A2 Vss 
P1 A30 P3 030 A5 Vee A6 Vss 
M2 A29 P4 029 A7 Vee A9 Vss 
L3 A28 M6 028 A10 Vee 81 Vss 
N1 A27 N5 027 A14 Vee 85 Vss 
M1 A26 P5 026 C5 Vee 811 Vss 
K3 A25 N6 025 C12 Vee 814 Vss 
L2 A24 P7 024 012 Vee C11 Vss 
L1 A23 N8 023 G2 Vee F2 Vss 
K2 A22 P9 022 G3 Vee F3 Vss 

(continued) 
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Table H-l. CPU Pin Assignments (continued) 

Pin/Signal Pin/Signal Pin/Signal Pin/Signal 

K1 A21 N9 021 G12 Vee F14 Vss 
J1 A20 M9 020 G14 Vee J2 Vss 
H3 A19 P10 019 L12 Vee J3 Vss 
H2 A18 P11 018 M3 Vee J12 Vss 
H1 A17 N10 017 M7 Vee J13 Vss 
G1 A16 N11 016 M13 Vee M4 Vss 
F1 A15 M11 015 N4 Vee M8 Vss 
E1 A14 P12 014 N7 Vee M10 Vss 
E2 A13 P13 013 P2 Vee N3 Vss 
E3 A12. N12 012 P8 Vee P6 Vss 
01 A11 N13 011 P14 Vss 
02 A10 M12 010 
03 A9 N14 09 F12 CLK2 A4 N.C. 
C1 A8 L13 06 B4 N.C. 
C2 A7 K12 07 E14 AOS* 86 N.C. 
C3 A6 L14 06 812 N.C. 
82 A5 K13 05 810 W/R* C6 N.C. 
B3 A4 K14 04 A11 O/C* C7 N.C. 
A3 A3 J14 03 A12 M/lO* E13 N.C. 
C4 A2 H14 02 C10 LOCK* F13 N.C. 
A13 BE3* H13 01 
B13 BE2* H12 DO 013 NA* C8 PEREO 
C13 BE1* C14 8S16* B9 BUSY* 
E12 BEO* G13 REAOY* A8 ERROR* 

014 HOLD 
C19 RESET M14 HLOA 87 INTR 88 NMI 
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H.3 AT32 BUS PIN ASSIGNMENTS 

Table H-2 lists the pin assignments for the A T32 bus. 

Table H-2. AT32 Bus Connector Pin Assignments 

Non- Non-
Component Component Component Component 

Pin Side Side Pin Side Side 

1 GND 5VDC 23 YA3 YA2 
2 YDO YD1 24 YA5 YA4 
3 YD2 YD3 25 YA7 YA6 
4 YD4 YD5 26 YA9 YA8 
5 YD6 YD7 27 GND YA10 
6 YD8 YD9 28 YA11 YA12 
7 YD10 YD11 29 YA13 YA14 
8 YD12 YD13 30 YA15 YA16 
9 YD14 YD15 31 YA25 YA24 
10 GND 5VDC 32 YA27 YA26 
11 YD16 YD17 33 YSELn*t GND 
12 YD18 YD19 34 YLOCK* YASTB* 
13 YD20 YD21 35 YMIO* YCASSTB* 
14 YD22 YD23 36 YRSRQ* YWR* 
15 YD24 YD25 37 YRSPO YRSP1 
16 YD26 YD27 38 YCACHEN* YPSIZE 
17 YD28 YD29 39 YSPD1* YSPDO* 
18 YD30 YD31 40 GND 5VDC 
19 GND 5VDC 41 YRDY YREQn*t 
20 Reserved Reserved 42 YPARERR* YPRYn*t 
21 YBE1* YBEO* 43 YPARFRC YGNTn*t 
22 YBE3* YBE2* 

t The AT32 bus signals with a lower case n following the signal name are connected to only 
one expansion connector (numbered n). All signals without an n suffix are bussed to all 
AT32 bus expansion connectors. 
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H.4 ISA BUS PIN ASSIGNMENTS 

These are the pin assignments looking down onto the top (open card-receiving 
side) of the connectors. Table H-3lists the pin assignments for the 8-bit slot. 

Table H-3. ISA Bus 8-bit Connector Pin Assigments 

Pin No. Signal Pin No. Signal 

B1 Ground A1 IOCHCK* 
B2 RSTOEV A2 007 
83 5V A3 006 
84 IR009 A4 005 
85 -5V A5 004 
86 OR02 A6 003 
87 -12V A7 002 
88 SROY* A8 001 
89 12V A9 000 
810 Ground A10 IOCHROY 
811 MEMW* A11 AEN 
812 MEMR* A12 A19 
813 IOWC* A13 A18 
814 IORC* A14 A17 
815 OACK3* A15 A16 
816 OR03 A16 A15 
817 OACK1* A17 A14 
818 OR01 A18 A13 
819 MEMREF* A19 A12 
820 SYSCLK A20 A11 
821 IR007 A21 A10 
822 IR006 A22 A09 
823 IR005 A23 A08 
824 IR004 A24 A07 
825 IR003 A25 A06 
826 OACK2* A26 A05 
827 TC A27 A04 
828 8USALE A28 A03 
829 5V A29 A02 
830 840SC A30 A01 
831 Ground A31 ADO 
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Table H-4 lists the pin assignments for the 16-bit slot. 

Table H-4. ISA Bus 16-bit Connector Pin Assignments 

Pin No. Signal Pin No. Signal 

01 MCS16* C1 SBHE* 

02 IOCS16* C2 LA23 
03 IRQ10 C3 LA22 
04 IRQ11 C4 LA21 
05 IRQ12 C5 LA20 
06 IRQ15 C6 LA19 
07 IRQ14 C7 LA18 
08 OACKO* C8 LA17 
09 ORQO C9 MROC* 
010 OACK5* C10 MWTC* 
011 ORQ5 C11 008 
012 OACK6* C12 009 
013 ORQ6 C13 010 
014 OACK7* C14 011 
015 ORQ7 C15 012 
016 5V C16 013 

017 SECMAST* C17 014 
018 Ground C18 015 
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H.S SERIAL COMMUNICATIONS PORT PINOUTS 

The pin assignments for header J5 (9-pin versions of COM1 and COM2) are 
listed in Tables H-5 and H-6. 

Table H-S. Nine-pin Serial Port (COMl) Connector Pin Assignments 

J5PinNo. DB9 Pin No. Signa1/Function 

1 1 DCD/carrier detect 
2 6 DSR/data set ready 
3 2 RXD/receive data 
4 7 RTS/request to send 
5 3 TXD/transmit data 
6 8 CTS/clear to send 
7 4 DTR/data terminal ready 
8 9 Rlfring indicator 
9 5 Ground 

23 - Key (pin missing) 
24 - MGTEST*/mfg. test 

Table H-6. Nine-pin Serial Port (COM2) Connector Pin Assignments 

J5 Pin No. DB9 Pin No. Signa1/Function 

10 1 DCD/data carrier detect 
11 6 DSR/data set ready 
12 2 RXD/receive data 
13 7 RTS/request to send 
14 3 TXD/transmit data 
15 8 CTS/clear to send 
16 4 DTR/data terminal ready 
17 9 Rlfring indicator 
18 5 Ground 
23 - Key (pin missing) 
24 - MGTEST*/mfg. test 
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The pinout assignments for header J6 (25-pin version of COM2) is listed in Table 
H-7. 

Table H-7. 25-pin Serial Port (COM2) Connector Pin Assignment 

J6 Pin No. DB25PinNo. SignaI/Function 

15 - DCD/data carrier detect 

11 6 DSR/data set ready 
5 3 RXD/receive data 

7 4 RTS/request to send 

3 2 TXD/transmit data 

9 5 CTS/clear to send 

14 20 DTR/data terminal ready 
18 22 RI/ring indicator 
13 7 Ground 
24 25 MGTEST*/mfg. test 
23 - Key (pin missing) 
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H.6 PARALLEL PRINTER PORT PINOUT 

The pin assignment for the parallel printer connector is shown in Table H-8. 

Table H-8. Parallel Printer Port Connector Pin Assignments 

J4 DB25 36-Pin Ribbon 
Pin No. Pin No. Cable Pin No. Signa1/Function 

1 1 1 STROBE* 
3 2 2 PRTDO/data bit 0 
5 3 3 PRTD1/data bit 1 
7 4 4 PRTD2/data bit 2 
9 5 5 PRTD3/data bit 3 
11 6 6 PRTD4/data bit 4 
13 7 7 PRTD5/data bit 5 
15 8 8 PRTD6/data bit 6 
17 9 9 PRTD7/data bit 7 
19 10 10 ACK* /acknowledge 
21 11 11 BUSY 
23 12 12 PElpaper end 
25 13 13 SLCT/select 
2 14 14 AUTOFDXT* /auto feed 
4 15 32 ERROR* 
6 16 31 INIT* /initializing printer 
8 17 36 SLCTIN*/select input 

10,12,14, 18-25 19-30,33 Ground 
16,18,22,24 

- - 17 Chassis ground 
20 - - Key (pin missing) 
26 - - No connection 
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H.7 KEYBOARD PINOUT 

Table H-9 lists the pinout for the keyboard connector. 

Table H-9. Keyboard Connector Pin Assignment 

Pin # Signal Signal Type 

1 KBD ClK Input/output 
2 KBD DATA Input/output 
3 Reset Output 
4 Ground Signal ground 
5 5.0VDC Power 
6 Frame ground 
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Component Installation 

1.1 INTRODUCTION 

This appendix describes how to install and remove SIMMs and the 387 numeric 
coprocessor on the 302 board. 

1.2 INSTALLING SIMMS 

Installing SIMMs requires inserting two modules each in sockets J16 and J17. 
For each socket, insert the first SIMM into the left-hand slot and the second 
SIMM into the right-hand slot. To install SIMMs, perform the following: 

'V CAUTION 
Do not touch any electronic component unless you are properly 
grounded. Proper grounding can be established by wearing a grounded 
wrist strap or touching an exposed metal part of the system module 
chassis. A static discharge from your fingers can result in permanent 
damage to electronic components. 

'V CAUTION 
Use extreme care when installing SIMMs. The plastic retaining clips on 
the sockets are easily broken by using too much force. 
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1. Holding the SIMM by the edges only, remove it from the antistatic 
package. 

2. Position the SIMM correctly (see Figure 1-1) and insert the bottom edge 
into the socket slot, beginning with the empty slot farthest to the left. 
Press down firmly while maintaining the angle of insertion. 

3. Make sure the SIMM seats correctly. If not, gently spread the retaining 
clips just enough to permit the top edge of the SIMM to be pulled away 
from the clips. Reseat the SIMM. 

4. When the SIMM seats correctly, hold it at each end, and gently push the 
top edge toward the slot retaining clips until it snaps into place. 

5. Repeat steps one through four and install the remaining SIMMs into the 
socket slots, working from left to right. 

Retaining Clip 

Retaining Clip 

Figure 1-1. Installing SIMMs 
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1.3 REMOVING SIMMS 

Use the following procedure to remove SIMMs from the 302 board. 

When removing SIMMs, remove them one at a time from right to left. That is, 
remove the right-hand SIMM first, and the left-hand SIMM last. 

." CAUTION 
Apply only enough pressure on the retaining clips to release the SIMM. 
Too much pressure can break the retaining clips or damage the socket 
slot. 

." CAUTION 
Do not touch any electronic component unless you are properly 
grounded. Proper grounding can be established by wearing a grounded 
wrist strap or touching an exposed metal part of the system module 
chassis. A static discharge from your fingers can result in permanent 
damage to electronic components. 

To remove a SIMM: 

1. Locate the SIMM in the right-hand slot of the right-most socket of the 
group to be removed (see Figure 1-2). 

2. Gently spread the retaining clips just enough to pull the top edge of the 
SIMM away from the retaining clips. 

3. Carefully lift the SIMM away from the socket and store it in a suitable 
static-free protective wrapper. 

4. Repeat steps two and three, as necessary, to remove the remaining 
SIMMs. 

Intel386™ MicroComputer Model 302 Board 1-3 



Component Installation 

SIMM Socket 

Retaining Clip 

Figure 1-2. Removing SIMMs 
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1.4 INSTALLING A NUMERIC COPROCESSOR 

1-4 

V CAUTION 
Do not touch any electronic component unless you are properly 
grounded. Proper grounding can be established by wearing a grounded 
wrist strap or touching an exposed metal part of the system module 
chassis. A static discharge from your fingers can result in permanent 
damage to electronic components. 

"'" CAUTION 
Be sure to orient the beveled corner of the numeric coprocessor with the 
beveled cutout in the socket center. Failure to install the numeric 
coprocessor correctly may destroy the component and could damage 
the 302 board. 
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Component Installation 

The numeric coprocessor plugs directly into the socket on the board (see 
Figure 1-1). Follow these procedures to install the numeric coprocessor: 

1. Remove the numeric coprocessor from its antistatic package, being 
careful not to touch the pins on the chip. 

2. Align the numeric coprocessor's pins with the socket contacts. 

3. Position the numeric coprocessor's pins in the socket receptacle. Press 
the chip down firmly until it seats (see Figure 1-3). Be careful not to 
bend the pins. 

OM-00274 

Figure 1-3. Installing a Numeric Coprocessor 
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Component Installation 

1.5 REMOVING A NUMERIC COPROCESSOR 

Use the following procedures to remove the numeric coprocessor from the 302 
board: 

V CAUTION 
Do not touch any electronic component unless you are properly 
grounded. Proper grounding can be established by wearing a grounded 
wrist strap or touching an exposed metal part of the system module 
chassis. A static discharge from your fingers can result in permanent 
damage to electronic components. 

1 . Remove the numeric coprocessor from its socket on the 302 board 
(see Figure 1-1) using a grid-array device removal tool. Be careful not 
to touch the device pins. 

2. Place the numeric coprocessor in an antistatic container to protect the 
device from static electricity. 
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Glossary 

A 

A 
Ampere. 

AC 
Alternating current. A current that periodically reverses its direction of flow. 

accuracy 
In scientific measurements, accuracy is the degree of conformity to an absolute standard. For 
example, a specification of + 5V ± 10%, signifies how accurate + 5V is with respect to the absolute 
volt as defined by the U.S. National Bureau of Standards or other governing standards 
organizations. Do not confuse accuracy with precision. Contrast with precision. 

active high 
Designates a signal that has to go high to produce an effect. 

active low 
Designates a signal that has to go low to produce an effect. 

adapter 
1. An auxiliary device or unit used to extend the operation of another system. 
2. An electronic part used to connect two dissimilar parts or machines. 

address 
1. A name, label, or number identifying a location in storage, a device in a network, or any other 

data source. 
2. A number that identifies the location of data in memory. 

address bus 
One or more conductors used to carry the binary-coded address from the processor throughout the 
rest of the system. 

algorithm 
A finite set of well-defined rules for the solution of a problem in a finite number of steps. 
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ampere(A) 
The basic unit of electric current. 

analog 
Pertaining to data in the form of continuously variable physical quantities. Contrast with digital. 

application 
A program or set of programs used to do work on the computer. Some categories of application 
programs are word processors, database managers, spreadsheet managers, and project 
managers. Specific examples of application programs are MultiMate, dBase III PLUS, Lotus 1-2-3, 
Framework II, and Symphony. 

array 
An arrangement of elements in one or more dimensions. 

ASCII 
American Standard Code for Information Interchange. The code developed by ANSI for information 
interchange among data processing systems, data communications systems, and associated 
equipment. The ASCII character set consists of 7-bit control characters and symbolic characters. 

asynchronous 
In data communications, a method of transmission in which the bits included in a character or block 
of characters occur during a specific time interval. However, the start of each character or block of 
characters can occur at any time during this interval. Contrast with synchronous. 

AUTOEXEC.BAT 

B 

A special-purpose batch file. When you turn on your computer, or restart it by pressing the [§EI + 
~ + ~ combination, DOS searches the system disk for the AUTOEXEC.BAT file. If DOS finds 
one, it executes the commands in the file. 

base address 
The beginning address for resolving symbolic references to locations in storage. 

base memory 
Up to 640K of memory accessible to DOS. This is also referred to as conventional memory. 
Contrast with expanded memory and extended memory. 

base register 
A general purpose register that the programmer chooses to contain a base address. 

BASIC 
A programming language that uses common English words. 
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basic input/output system 
The feature of a computer that provides a basic level of control of the major I/O devices, and 
relieves programmers of having to learn about system hardware device characteristics. 

See BIOS. 

batch file 
A file that saves time and effort and which is identified by the .BAT extension following the file name. 
If you use a sequence of DOS commands frequently, you can create a batch file containing the 
commands, and then execute the entire sequence by typing the name of the file. This reduces the 
number of keystrokes needed to execute a sequence of commands. 

binary 
1. Involving a a choice of two conditions, such as on-off or yes-no. 
2. Pertaining to a fixed radix numeration system having a radix of 2, wherein the binary digits are 0 

and 1. 

BIOS 
The feature of a computer that provides a basic level of control of the major I/O devices, and 
relieves programmers of having to learn about system hardware device characteristics. 

Acronym for basic input/output system. 

bit 
Synonym for binary digit. Either of the binary digits 0 or 1 used in computers to store information. 
(see also byte) 

bits per second (bps) 
A unit of measurement representing the number of discrete binary digits transmitted by a device in 
one second. 

board 
A rectangular piece of fiberglass that has pins on one side and electronic parts on the other; also 
called a card, PC board or PCB (printed circuit board). The system is always supplied with a board. 
Other boards can include a video adapter board, a disk controller board, a network communication 
board, memory boards, and multifunction boards. 

boot 
(see bootstrap) 

bootstrap 
A technique or device designed to bring itself into a desired state by means of its own action; for 
example, a machine routine whose first few instructions are sufficient to bring the rest of itself into 
the computer from an input device. For example, a computer that runs DOS boots itself by causing 
the computer to read the first few of its instructions from disk. Those instructions are sufficient to 
read in the rest of DOS from disk. 
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bps 
Bits per second. 

buffer 
1. An area of storage that is temporarily reserved for use in performing an input/output operation 

into which data is written or from which data is read. Synonymous with I/O area. 
2. A portion of memory storage for temporarily holding input or output data. 

bus 
One or more conductors used for transmitting signals or power. 

byte 
1. A sequence of eight adjacent binary digits that are operated upon as a unit. 
2. A binary character operated upon as a unit. 
3. The amount of storage used to represent one character. 

c 
C 

1. Celsius (centigrade). 
2. A programming language. 

cache memory 
A small, high-speed memory block that improves CPU performance by minimizing the number of 
memory accesses on the bus. This action is accomplished by storing the CPU's most recently used 
datalinstructions in the cache memory rather than main memory. 

card 
(see Board) 

CAS 
Column address strobe; a signal that latches the column addresses in a memory chip. 

Cathode ray tube (CRT) 
A vacuum tube in which a stream of electrons is projected onto a fluorescent screen producing a 
luminous spot. The location of the spot can be controlled. A CRT is the main element in a video 
display or monitor. 

Celsius (q 
A temperature scale; also called Centigrade. Contrast with Fahrenheit. 

Central processing unit (CPU) 
Term for processing unit; i.e. 80386. 

CFR Part 15 Subpart J 
Federal Communications Commission Specification for EMI suppression. 
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channel 
A path along which signals can be sent; for example, data channel, output channel. 

character 
A letter, digit, or other symbol. 

character generator 
1. In computer graphics, a functional unit that converts the coded representation of a graphics 

character into the shape of the character for display. 
2. In word processing, the means within equipment for generating visual characters or symbols 

from coded sets. 

character key 
A keyboard key that allows the user to enter the character shown on the key. Compare with function 
key. 

character set 
A group of characters used for a specific reason; for example, the set of characters a printer can 
print or a keyboard can support. 

Class A device 
Broadly defined, a Class A device complies with the various regulatory agencies that certify 
equipment for operation in a commercial (office or factory) environment. 

Class B device 
Broadly defined, a Class B device complies with the various regulatory agencies that certify 
equipment for operation in a home or residential environment. 

CMOS 
Complementary metal oxide semiconductor. A logic circuit family that uses very little power. It 
works with a wide range of power supply voltages. 

COM!, COM2, COM3, COM4 
These are the names DOS assigns to the serial communications port(s). Some systems only 
provide one serial port; others provide two. 

CONFlG.SYS file 
A special-purpose file that provides DOS with information about the special kinds of hardware or 
software used with the computer. Whenever the computer is turned on or rebooted by pressing 
~ + ~ + ~, DOS searches the system disk for the CONFIG.SYS file. If DOS finds one, it 
reads the commands from the file and uses them to prepare the computer for operation. 

configuration 
1. The arrangement of a computer system or network as defined by the nature, number, and chief 

characteristics of its functional units. More specifically, the term configuration may refer to a 
hardware configuration or a software configuration. 

2. The devices and programs that make up a system, subsystem or network. 
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connector 
A device allowing the connection of various electrical elements. See edge connector. 

conventional memory 
(see base memory) 

cps 
Characters per second. 

CPU 
Central processing unit. 

CRT 
Cathode ray tube. 

CSA 22.2 # 220 
Canadian Standards Association Standard for Safety of Information Processing and Business 
Equipment. 

cursor 
1. In computer graphics, a movable marker that is used to indicate position on a display. 
2. A displayed symbol that acts as a marker to help the user locate a point in text, in a system 

command, or in storage. 
3. A movable spot of light on the screen of a display device, usually indicating where the next 

character is to be entered, replaced, or deleted. 

cycle time 
Defines the minimum amount of time in which subsequent accesses to a DRAM device can occur. 

cylinder 
All fixed disk or diskette tracks that can be read or written without moving the disk drive or diskette 
drive read/write mechanism 

D 

data base 
A collection of data that can be immediately accessed and operated upon by a data processing 
system for a specific purpose. 

dB 
(see Decibel) 

DC 
Direct current. 
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decibel 
1. A unit that expresses the ratio of two power levels on a logarithmic scale. 
2. A unit for measuring relative power. 

Deutsche Industrie Norm (DIN) 
1. German Industrial Norm. 
2. The committee that sets German dimension standards. 

diagnostic 
Pertaining to the detection and isolation of a malfunction or mistake. 

digital 
Pertaining to data in the form of digits. Contrast with analog. 

DIN 
Deutsche Industrie Norm. 

DIN connector 
One of the connectors specified by the DIN committee. 

DIP 
Dual in-line package. DIPs have pins in two parallel rows. The pins are spaced 1/10 inch apart. 
(See also DIP switch.) 

DIP switch 
One of a set of small switches mounted in a dual in-line package. 

direct current (dc) 
A current that always flows in one direction. 

direct memory access (DMA) 
A method of transferring data between main storage and I/O devices that does not require 
processor intervention. 

disable 
To stop the operation of a circuit or device; specifically applied to communications ports. 

disabled 
Pertaining to a state of a processing unit that prevents the occurrence of certain types of 
interruptions. Synonymous with masked. 

disk 
Loosely, a magnetic disk. 

disk drive 
A device for storing data on and retrieving data from a fixed disk or diskette. 
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diskette 
A thin, flexible magnetic disk, permanently sealed in a protective jacket, that is used to store 
information. Synonymous with floppy and flexible disk. Most commonly available in 5.25-inch and 
3.5-inch sizes. 

display 
1. A visual presentation of data. 
2. A device for visual presentation of information on any temporary character imaging device. 
3. To present data visually. 
4. See cathode ray tube. 

DMA 
Direct memory access. 

DOS 
Disk Operating System. (see operating system) 

double precision 
Pertaining to the use of two computer words to represent a number in accordance with the required 
precision. Contrast with single precision. 

DRAM 
Dynamic RAM. A type of RAM comprised of capacitive cells that require periodic refresh to maintain 
data. While the DRAM is a slower than the SRAM, its cell is much smaller. This enables the DRAM 
to be a higher density device and generally less expensive. 

drop card 
Drop cards are expansion boards that gain extra surface area by dropping down immediately after 
the 8-bit edge connector. Drop cards are not compatible in 16-bit and 32-bit expansion slots 
because the dropped portion of the card interferes with the unused connectors in these longer 
slots. 

dual in-line package (DIP) 
A widely used container for an integrated circuit. 

dynamic memory 
Random access memory (RAM). Read/write memory. See DRAM. 

E 

edge connector 
A terminal block with a number of contacts attached to the edge of a printed-circuit board to 
facilitate plugging into a foundation circuit. 

EIA 
Electronic Industries Association. 
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EMI 
Electromagnetic Interference. 

enable 
To initiate the operation of a circuit or device; specifically applied to communications ports. 

EPROM 
Erasable programmable read-only memory. A PROM that allows the user to change its code. 

EZPROM 
Electrically erasable programmable read-only memory. An EPROM which allows the user to change 
its code by means of appropriate electrical signals. 

ESDI 
Enhanced Small Device Interface, which achieves faster throughput than standard fixed disk 
controllers by shifting functionality to the fixed disk drive. 

expanded memory 
Certain expansion boards can provide additional memory to a personal computer. Expanded 
memory is distinguished from conventional memory in that it cannot be addressed directly by DOS 
but must be accessed through the expanded memory manager. It is used directly by application 
programs such as Symphony and Framework. Contrast with extended memory. 

expansion slot 
A series of connectors mounted on the board into which expansion boards can be inserted. 
Depending upon the system model, the type and number of expansion slots will vary. 

extended memory 

F 

Memory whose addresses start at 1 M and which can be accessed only when the processor is 
running in protected mode. Extended memory can be used by operating systems, such as UNIX, 
that run in protected mode, and by certain DOS programs, such as the RAMDRIVE.SYS virtual disk, 
that switch in and out of protected mode to perform special operations. Ordinary DOS applications 
cannot directly access extended memory. 

Fahrenheit (F) 
A temperature scale. Contrast with Celsius (C). 

falling edge 
Synonym for negative-going edge. 
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fast paged mode 
A dynamic memory mode of operation that allows successive addresses to the same DRAM page 
(defined by the row addresses strobed (RAS) into the devices by simply changing the column 
addresses. In this mode, RAS is held active and the various accesses are initiated by strobing the 
new column addresses with the falling edge of CAS. The mode is available in CMOS parts and 
allows fewer cycle times. 

FCC 
Federal Communications Commission. 

field 
1. In a record, a specified area used for a particular category of data. 
2. In a data base, the smallest unit of data that can be referred to by name. 

firmware 
1. Instructions or programs stored permanently in read-only memory (ROM) and unchangeable. 
2. Internal connections that permanently determine the function of a device or system. 

fixed disk 
A nonflexible, flat, circular plate with a magnetizable surface layer on which data can be stored by 
magnetic recording. Synonymous with hard disk. Fixed disks are permanently mounted within a 
fixed disk drive. 

fixed disk drive 
A computer unit that consists of nonremovable magnetic disks, and a device for storing and 
retrieving data from the disks. Synonymous with hard disk drive. 

flexible disk 
See diskette. 

floppy disk 
Synonym for flexible disk. See diskette. 

floppy disk drive 
A computer unit that can store and retrieve data from floppy disks. See diskette. 

function keys 
Keys that request actions but do not display or print characters. Included are the keys that normally 
produce a printed character, but when used with the code key produce a function instead. 
Compare with character key. 

G 

G 
A symbol used to represent the prefix giga. When describing computer storage capacity, common 
usage has made G synonymous with GB, G-byte or gigabyte. 
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GB 
Abbreviation for gigabyte. 

giga 
A prefix normally used to indicate a quantity of 1,000,000,000. However, when referring to computer 
storage capacity, the prefix giga represents a quantity of 1,073,741,824 or 2 raised to the 30th 
power. 

gigabyte 
A term used when referring to computer storage capacity. A gigabyte is defined as 1,073,741,824 
bytes. 

gram (g) 
A unit of weight equivalent to 0.035 ounces. 

graphics 
A type of data created from fundamental drawing units such as lines, splines, curves, polygons, and 
so forth. 

H 

hard disk 
(See fixed disk.) 

hardware 
1. Physical equipment used in data processing, as opposed to programs, procedures, rules, and 

associated documentation. 
2. Contrast with software. 

head 
A device that reads, writes, or erases data on a storage medium; for example, a small 
electromagnet used to read, write, or erase data on a magnetic disk. 

header 
A connector located on the board. Usually consisting of one or more rows of evenly-spaced pins. 

Hertz (Hz) 
A unit of frequency equal to one cycle per second. 

hex 
Common abbreviation for hexadecimal. 
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hexadecimal 
1. Pertaining to a selection, choice, or condition that has 16 possible different values or states. 

These values or states are usually symbolized by the ten digits a through 9, and the six letters 
A through F. 

2. Pertaining to a fixed radix numeration system having a radix of 16. 

Hz 
See Hertz. 

I 

icon 
Icon is a term used to describe graphic display symbols commonly used on video displays. A small 
symbol that can be easily identified with a device or function; e.g., a graphics symbol of a printer or 
keyboard. Selecting the icon will allow you to access the device or function it represents. 

IEC435 
TUV certified in accordance with International Electrotechnical Commissions Standard for Safety of 
Information Technology Equipment. 

IEC950 
TUV certified in accordance with International Electrotechnical Commissions Standard for Safety of 
Information Technology Equipment including Electrical Business Equipment. 

input/output (JlO) 
1. Pertaining to a device or to a channel that may be involved in an input process and, at a 

different time, in an output process. Input/output may be used in place of input/output data, 
input/output signal, and input/output terminals, when such usage is clear in a given context. 

2. Pertaining to a device whose parts can be performing an input process and an output process 
at the same time. 

3. Pertaining to either input or output, or both. 

instruction 
A statement that specifies an operation to be performed by the computer, along with the values or 
locations of operands, if any exist. This statement represents the programmer's request to the 
processor to perform a specific operation. 

instruction set 
The set of instructions of a computer, of a programming language, or of the programming 
languages in a programming system. 

interface 
A device that alters or converts actual electrical signals between distinct devices, programs, or 
systems. 
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interleave 
To arrange parts of one sequence of things or events so that they alternate with parts of one or 
more other sequences of the same nature and so that each sequence retains its identity. 

interrupt 
1. A suspension of a process, such as the execution of a computer program, caused by an event 

external to that process and performed in such a way that the process can be resumed. 
2. In a data transmission, to take an action at a receiving station that causes the transmitting 

station to terminate a transmission. 
3. Synonymous with interruption. 

I/O 
Input/Output. 

K 

K 
A symbol used to represent kilobyte, a computer storage quantity representing 1024 bytes, wherein 
1024 is equal to 2 raised to the 10th power. Common usage has made it synonymous with KB, 
Kbyte or kilobyte. See kilobyte. Contrast with k. 

k 
A symbol used to represent the prefix kilo; 1,000. 

KB 
Abbreviation for kilobyte. 

Kb 
A symbol used to represent kilobit, a computer storage quantity representing 1024 bits, wherein 
1024 is equal to 2 raised to the 10th power. 

keylock 
A device that can deactivate a keyboard (if implemented) and locks the cover on for security. 

kilo 
A prefix used to indicate a quantity of 1000. Abbreviation symbol k. Contrast with K. 

kilobyte 
A term used when referring to computer storage capacity. A kilobyte is defined as 1024 bytes. 
Note that in all other usages, the prefix kilo (k) indicates a quantity of 1,000. 

kilogram (kg) 
1000 grams. 

kilohertz (kHz) 
1000 Hertz. 
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L 

leading edge 
The first occurring edge of a pulse. 

LIM 
Lotus/Intel/Microsoft Expanded Memory Manager specification. 

LED 
Light-emitting diode. 

LPT1, LPT2, LPT3 
These are the names DOS assigns to the parallel printer ports in a system. The three names reflect 
the fact that DOS permits as many as three parallel printer ports in a system. 

M 

M 

m 

A symbol used to represent the prefix mega. When describing computer storage capacity, 
common usage has made M synonymous with MB, Mbyte or megabyte. See mega. 

1. Prefix milli; 0.001. 
2. Meter. 

rnA 
Milliampere; 0.001 ampere. 

machine language 
A language that can be used directly by a computer without intermediate processing. 

magnetic disk 
A flat circular plate with a magnetizable surface layer on which data can be stored by magnetic 
recording. 

main storage 
1. Program-addressable storage from which instructions and other data can be loaded directly into 

registers for subsequent execution or processing. 
2. Contrast with mass storage. 

mapping 
Pertaining to the geographic location for a resource within the address space. 
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masked 
Synonym for disabled. 

mass storage 
Auxiliary storage in a computer system as differentiated from RAM. Mass storage most commonly 
refers to floppy and fixed disks and magnetic tape. 

MB 
Abbreviation for megabyte. 

Mb 
A symbol used to represent megabit, a computer storage quantity representing 1,048,576 bits, 
wherein 1,048,576 is equal to 2 raised to the 20th power. 

mega 
A prefix normally used to indicate a quantity of 1,000,000. However, when referring to computer 
storage capacity, the prefix mega represents a quantity of 1,048,576 or 2 raised to the 20th power. 

megabyte 
A term used when referring to computer storage capacity. A megabyte is defined as 1,048,576 
bytes. 

memory 
Storage on electric memory such as random access memory (RAM), read-only memory (ROM), or 
CPU registers. 

MFM 
Modified frequency modulation. 

MHz 
Megahertz; 1,000,000 Hertz. 

micro (p.) 
Prefix 0.000 001. 

microprocessor 
An integrated circuit that accepts coded instructions for execution; the instructions may be entered, 
integrated, or stored internally. 

microsecond (p.s) 
0.000 001 second. 

modified frequency modulation (MFM) 
The process of varying the amplitude and frequency of the write signal. MFM pertains to the 
number of bytes of storage that can be stored on the recording media. The number of bytes is 
twice the number contained in the same unit area of recording media at single density. MFM 
recording is commonly used on floppy- and fixed disk drives. 
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monitor 
1. A device for visual presentation of information as temporary images. A video display. 
2. Synonym for cathode ray tube display (CRT display). 

N 

nanosecond (ns) 
0.000000001 second. 

negative-going edge 
The edge of a pulse or signal changing in a negative direction. Synonymous with falling edge. 

negative true 
Synonym for active low. 

network 
A group of computers connected and configured such that they can share resources. 

nonrecoverable error 
An error that makes recovery impossible without the use of recovery techniques external to the 
computer program run. 

ns 
nanosecond; 0.000000001 second. 

o 
OEM 

Original Equipment Manufacturer. 

offline 
Pertaining to the operation of a functional unit without the continual control of a computer. 

online 
Pertaining to the operation of a functional unit under the continual control of a computer. 

operating system 
Software that controls the execution of programs; an operating system may provide seNices such 
as resource allocation, scheduling, input/output control, and data management. 
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p 

paged mode 
The same basic functionality as fast paged-mode, except that the access time is the same as a 
normal RAS/CAS access. This mode is a feature on NMOS-type DRAM parts. 

PAL 
Program array logic 

parallel 
1. Pertaining to the concurrent or simultaneous operation of two or more devices, or to the 

concurrent performance of two or more activities. 
2. Pertaining to the concurrent or simultaneous occurrence of two or more related activities in 

multiple devices or channels. 
3. Pertaining to the simultaneity of two or more processes. 
4. Pertaining to the simultaneous processing of the individual parts of a whole, such as the bits of a 

character and the characters of a word, using separate facilities for the various parts. 
5. An alternative to serial. 

parameter 
1. A variable that is given a constant value for a specified application and that may denote the 

application. 
2. A name in a procedure that is used to refer to an argument passed to that procedure. 

pel 
Picture element. 

picture element (pel) 
In computer graphics, the smallest element of a display space that can be independently assigned 
color and intensity. Synonymous with pixel. 

pixel 
The smallest displayable unit on a monitor or picture tube element. Synonymous with pel. 

platform system 
A basic OEM product-line system which combines computers or computer subsystems with special, 
unique, and proprietary hardware and/or software for added value. 

port 
An access point for data entry or exit. 

positive-going edge 
The edge of a pulse or signal changing in a positive direction. Synonymous with rising edge. 

positive true 
Synonym for active high. 
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POST 
Acronym for power-on self test. 

power-on self test 
A series of diagnostic tests that are run each time the computer's power is turned on. See POST. 

power supply 
A device that produces the power needed to operate electronic equipment. 

precision 
In science, a measure of the ability to differentiate quantities; the degree of agreement of repeated 
measurements of a quantity. Not to be confused with accuracy. 

printed circuit 
A pattern of conductors (corresponding to the wiring of an electronic circuit) formed on a board of 
insulating material. 

printed-circuit board 
Usually a copper-clad fiberglass board used to make a printed circuit. Also, refers to a board on 
which a printed circuit has been made. 

processing unit 
A functional unit that consists of one or more processors and all or part of internal memory. 

processor 
1. In a computer, a functional unit that interprets and executes instructions. 
2. A functional unit, a part of another unit such as a terminal or processing unit, that interprets and 

executes instructions. (see microprocessor) 

program 
A file containing a set of instructions conforming to a particular programming language syntax. 

PROM 
Programmable read-only memory. A type of ROM that contains a programmed set of code. A 
PROM r::ode cannot be changed once programmed. See also EPROM, E2PROM and ROM. 

protected mode 

R 

A mode of the 80386 microprocessor enabling it to provide advanced features, such as accessing 
large amounts of memory and enforcing hardware protection of memory segments. Current 
versions of DOS do not support protected mode operation, except for special utilities such as the 
RAMDRIVE.SYS virtual disk. 

RAM 
Random access memory. Read/write memory. 
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RAS 
Row address strobe; a technique used in dynamic RAM addressing. 

RAS/CAS 
A mode of DRAM operation where every access is begun by strobing the row addresses with RAS 
and column addresses with CAS. 

raster 
In computer graphics, a predetermined pattern of lines that provides uniform coverage of a display 
space. 

read 
To acquire or interpret data from a storage device, from a data medium, or from another source. 

read-only memory (ROM) 
A storage device whose contents cannot be modified. The memory is retained when power is 
removed. 

recoverable error 
An error condition that allows continued execution of a program. 

register 
1. A storage device, having a specified storage capacity such as a bit, a byte, or a computer word, 

and usually intended for a special purpose. 
2. A storage device in which specific data is stored. 

reverse video 
A form of highlighting a character, field, or cursor by reversing the color of the character, field, or 
cursor with its background; for example, changing a red character on a black background to a 
black character on a red background. 

RFI 
Radio frequency interference. 

ROM 
Read-only memory. See also PROM, EPROM, and E2PROM. 

ROM BIOS 
The ROM resident basic input/output (BIOS) system which controls the major I/O devices in a 
computer system. 

RS-232C 
A standard by the Electronics Industries Association (EIA) for serial communication between 
computers and external equipment. 
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s 
scratch disk 

A scratch disk is usually a formatted floppy disk that can be used for test purposes. A floppy disk 
that contains no information of value. If data on a scratch disk is lost or destroyed during tests, it is 
of no consequence. 

sector 
That part of a track or band on a magnetic drum, a magnetic disk, or a disk pack that can be 
accessed by the magnetic heads in the course of a predetermined rotational displacement of the 
particular device. 

serial 
1. Pertaining to the sequential performance of two or more activities in a single device. The 

modifiers serial and parallel usually refer to devices, as opposed to sequential and consecutive, 
which refer to processes. 

2. Pertaining to the sequential or consecutive occurrence of two or more related activities in a 
single device or channel. 

3. Pertaining to the sequential processing of the individual parts of a whole, using the same 
facilities for successive parts. 

4. An alternative to parallel. 

setup 
1. In a computer that consists of an assembly of individual computing units, the arrangement of 

interconnections between the units, and the adjustments needed for the computer to operate. 
2. The preparation of the system for normal operation. 

shadow memory 
A portion of RAM to which selected BIOS information is copied from ROM. This ROM-to-RAM 
copying technique is referred to as shadowing. Shadow memory is write-protected and often has 
the same addresses as the original ROM locations. Shadowing greatly enhances system 
performance because ROM information is available from fast 32-bit RAM chips instead of the slower 
ROM chips. 

signal 
A variation of physical quantity, used to convey data. 

SIMM 
Single in-line memory module. A small plug-in board containing nine DRAM chips. A SIMM DRAM 
chip is organized in a specific configuration; i.e. 256Kb x 1 or 1 Mb x 1 organization. For example, 
eight 256Kb x 1 DRAM devices combine to form 256K of memory. The ninth device provides parity 
checking. 

GL-20 Intel386™ MicroComputer Model 302 Board 



Glossary 

single precision 
Pertaining to the use of one computer word to represent a number in accordance with the required 
precision. Contrast with double precision and precision. 

software 
1. Computer programs, procedures, and rules concerned with the operation of a data processing 

system. 
2. Contrast with hardware. 

SRAM 
Static RAM. RAM comprised of static RAM chips. Unlike DRAMs, SRAMs require no refresh and 
are faster devices. The SRAM cell is larger than the DRAM cell and for this reason, SRAMs are lower 
density devices. 

static column 
A mode of operation of DRAM operation that allows successive accesses to the same DRAM page 
(defined by the row addresses initially strobed into the devices) by simply changing the column 
addresses. This mode differs from fast paged-mode because both RAS and CAS are held active, 
whereas CAS is strobed in fast paged-mode. The access time is limited to the address access time 
of the part as new column addresses are presented. 

static memory 
RAM using flip-flops as the memory elements. Data is retained as long as power is applied to the 
flip-flops. Contrast with dynamic memory. 

storage 
1. A storage device. 
2. A device, or part of a device that can retain data. 
3. The retention of data in a storage device. 
4. The placement of data into a storage device. 

synchronization 
The process of adjusting the corresponding significant instants of two signals to obtain the desired 
phase relationship between these instants. 

synchronous 
1. Data transmission in which the time of transmission occurrence of each signal representing a bit 

is related to a fixed time frame. 
2. Data transmission in which the sending and receiving devices are operating continuously at 

substantially the same frequency and are maintained in a desired phase relationship by means 
of correction. 

Contrast with asynchronous. 
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T 

T 
A symbol used to represent the prefix tera. When describing computer storage capacity, common 
usage has made T synonymous with TB, Tbyte or terabyte. 

TB 
Abbreviation for terabyte. 

tera 
A prefix normally used to indicate a quantity of 1,000,000,000,000. However, when referring to 
computer storage capacity, the prefix tera represents a quantity of 1,099,571,627,300 or 2 raised to 
the 40th power. 

terabyte 
A term used when referring to computer storage capacity. A terabyte is defined as 
1,099,571,627,300 bytes. 

tpi 
Tracks per inch. A specification used in formatting floppy disks and fixed disks. 

TTL 
Transistor-transistor logic. A popular logic circuit family that uses multiple-emitter transistors. 

track 
1. The path or one of the set of paths, parallel to the reference edge on a data medium, 

associated with a single reading or writing component as the data medium moves past the 
component. 

2. The portion of a moving data medium such as a drum, or disk, that is accessible to a given 
reading head position. 

trailing edge 
The second edge of a pulse. 

TUV 
Technischer Ueberwachungs-Verein. TUV is an testing organization that evaluates and certifies 
electronic data processing equipment to specific International safety standards. 

typematic key 
A key that repeats its function multiple times when held down. 
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u 
UL478 

Underwriter Laboratories Standard for Safety of Information Processing and Business Equipment. 

v 
V 

Volt. 

VAC 
Volts (alternating current). 

VDE 0806/1EC 380 
TUV certified in accordance with International Electrotechnical Commissions Standard for Safety of 
Electrical Energized Office Machines. 

VDE0871 
Verband Deutscher Electrotechnikes Specification for EMI Suppression. 

VDC 
Volts (direct current). 

video 
Computer data or graphics displayed on a CRT, monitor, or display. 

video adapter 
A special board that provides a suitable interface between a computer and a video display device 
such as a CRT or monitor. A video controller. 

video controller 
A special board that provides a suitable interface between a computer and a video display device 
such as a CRT or monitor. A video adapter. 

video display 
A device for visual presentation of information as temporary images. A monitor. See also CRT. 

virtual address 
A 32-bit address on the internal bus intended to be translated by memory management. 

volt 
The basic unit of electric pressure. The potential that causes electrons to flow through a circuit. 
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w 
W 

Watt. 

Watt(W) 
The basic unit of electric power. 

word 
A character string or bit string considered as an entity in computer architecture. 

write 
To make a permanent or transient recording of data in a storage device or on data medium. 

write precompensation 
The varying of the timing of the head current from the outer tracks to the inner tracks of the diskette 
to keep a constant write signal. 
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Control port 
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Environment A-3 
Error beep messages E-12 
Error messages 

setup 13-14 
Execution unit 2-7 
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Keyboard controller 
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controller commands 11-6 
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IN-3 



Index 

IN-4 

SRAM 9-1 
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removal 1-6 
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Parallel port 1-8, 10-2, 10-3, 10-4, 
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Parity error 8-1 
PIC 1-7 

in-service register 7-4 
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interrupt request register 7-4 
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AT32bus H-3 
CPU H-2 
ISA bus H-4, 5 

keyboard H-9 
parallel port H-8 
serial port H-6 
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Transfer operations 
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