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GENERAL INFORMATION

1.1 FEATURES

m 80486DX4-100 Processor Selection

m  100% PC/AT Hardware/Software Compatibility

m  Up to 64 MBytes of DRAM supported

m User installable SIMM DRAM modules or factory installed ruggedized DRAM
m  Onboard Solid State Disk for EPROM, PEROM, SRAM or FLASH

m Industry Standard Award BIOS with POST

m  Two 16550 Compatible UARTS with RS-232 and optional RS-422/RS-485 Support
m Bi-directional LPT port supports EPP and ECP modes

m 24 Multipurpose Digital I/0O Lines

m  Onboard Local Bus IDE interface

m  Onboard Floppy Disk Controller

m 16-Bit PC/104 Bus Expansion

m  Watchdog Timer with Powerfail/Brownout Monitoring

m Status and Hard Disk Activity LEDs

m 5 Volt Only Operation

1.2 GENERAL DESCRIPTION

The SAT-DX is a small, high-performance embeddable computer system on a single
board. Its full PC/AT hardware complement and industry standard AWARD BIOS assures
full hardware and software compatibility with PC software and operating systems. The
SAT-DXincludes onboard interfaces for floppy disks, IDE fixed disks, Parallel printer, and
two serial channels with RS-232, RS-422, or RS-485 capability on either or both channels.
A full 16-bit PC/104 expansion bus is provided for further expansion to an entire industry
of add-on peripherals including high-speed VGA controllers, sound and speech modules,
SCSI controllers, Analog I/0 modules, and literally hundreds of other options available
from WinSystems and a variety of vendors supporting the PC/104 standard. User installa-
ble/upgradeable 72-pin SIMM DRAM modules are supported up toa maximum of 64 Mega-
bytes. Optional factory installed DRAM is also available for applications that may be
intolerant to the limitations of the SIMM modules lack of ruggedness. An onboard Silicon
Disk array supports disks of up to 2 Megabytes in size and can utilize SRAM, PEROM or
EPROM as the disk media. Boot capability is provided onboard and a set of utilities and
drivers are provided to make the silicon disk based system very user friendly. Alternately,
the M-Systems’ DiskOnChip FLASH modules may be populated, supporting disk sizes
ranging from 2 Megabytes to 72 Megabytes.
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1.3 Specifications

1.3.1 Electrical
Bus Interface : PC/104 8-Bit and 16-Bit expansion bus

System Clock : Jumper programmable from 4MHz to 50MHz

Interrupts : TTL Level input

VCC : +5V +/-5% at 1000mA typical with 486DX4-100 and 8MB DRAM
VCC1: +12V +/-5% (Not required. PC/104 Expansion Only)

VCC2: -12V +/-5% (Not Required. PC/104 Expansion Only)

1.3.2 Memory :
Addressing : 64 Megabyte addressing
BIOS ROM : 128K OTPROM
Memory SIMM Socket : 72-Pin Standard or EDO DRAM in sizes from 1M to 32M
SSD Memory : Two 32-pin JEDEC standard sockets support 4-MBit SRAM, 4-MBit PEROM,

4-MBit EPROM, 8-MBit EPROM or one M-Systems 32-pin DOC
(DiskOnChip) Module.

1.3.3 Mechanical
Dimensions : 4.5 X 7.1 X .60 inches (without PC/104 modules or cables)

PC-Board : FR4 Epoxy Glass with 6 signal layers and 2 power planes with screened
component legend, and plated through holes.

Jumpers : 0.025" square posts on 0.10" centers
Connectors : Multi 1/0: 50 pin RN type IDH-50-LP
RS-422/RS-485 : 10 Pin RN type IDH-10-LP
Floppy Disk : 34 Pin RN type IDH-34-LP
Fixed Disk : 40 pin RN type IDH-40-LP
PC/104 BUS : 64 pin SAMTECH type ESQ-132-12-G-D

40 pin SAMTECH type ESQ-120-12-G-D

Power/Reset Connector: 8 Pin Molex
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1.3.4 Environmental

Operating Temperature : 0° to +60°C

NOTE : The operating temperature specification is highly dependent upon the type and speed of the
CPU installed and any heat- sinking or cooling air flow supplied. The CPU case and junction
temperature, as specified by the manufacturer, will be the limiting factors on this product.

Non-Condensing Humidity : 510 95%
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SAT-DX Technical Reference

2.1

Introduction

This section of the manual is intended to provide sufficient information regarding the
configuration and usage of the SAT-DXboard. WinSystems maintains a Technical Support
group to help answer questions regarding configuration, usage, or programming of the
board. For answers to questions not adequately addressed in this manual contact Techni-
cal Support at (817) 274-7553 between 8AM and 5PM Central Time.

2.2 Processor Selection

The SAT may be populated with any of a variety of 486 compatible processors from CY-
RIX, AMD, or INTEL. The CPUs are surface mount devices and are factory installed.
There are nouser configuration jumpers for CPU type. The following configuration table is
provided for reference purposes.

Jumpering S486DX2-66 S486DX4-100 AMD-X5-133S AM486DE2-66 INTEL DX2-50
W15, 1-2 INSTALLED OPEN INSTALLED INSTALLED OPEN
W15, 2-3 OPEN INSTALLED OPEN OPEN OPEN
W11 INSTALLED INSTALLED INSTALLED OPEN OPEN
W12 INSTALLED INSTALLED INSTALLED INSTALLED OPEN
W21, 1-2 OPEN OPEN OPEN OPEN OPEN
W21, 2-3 INSTALLED INSTALLED INSTALLED INSTALLED INSTALLED
W19 INSTALLED INSTALLED INSTALLED INSTALLED INSTALLED
W14, 1-2 OPEN OPEN OPEN INSTALLED INSTALLED
W14, 2-3 INSTALLED INSTALLED INSTALLED OPEN OPEN
W10 OPEN OPEN OPEN OPEN OPEN
W20, 2-3 OPEN OPEN OPEN OPEN OPEN
W20, 1-2 INSTALLED INSTALLED INSTALLED INSTALLED OPEN
W13, 1-2 OPEN OPEN OPEN OPEN OPEN
W13, 2-3 INSTALLED INSTALLED INSTALLED INSTALLED OPEN
010425 OPERATIONS MANUAL SAT-DX Page 2-1
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2.3 ALI 1487/1489 Chipset

The SAT-DX utilizes the ALI FINALI-486 Chipset which provides a highly integrated
high-performance backbone for full PC/AT compatibility. The chipset contains the logic for
DRAM and bus state control as well as the standard complement of ‘AT’ class peripherals
internally, including :

8 DMA Channels compatible with PC-AT 8237A DMA Controllers

15 Interrupt inputs compatible with master/slaved 8259 interrupt controllers
Three 8254 compatible timer/counter channels

A PC-AT compatible real time clock/calendar with CMOS RAM

A Local BUS IDE interface

A PC-AT compatible Keyboard interface

The functional units are 100% PC-AT compatible and are supported by the AWARD
BIOS and Setup. Users desiring to access these internal peripherals directly should refer to
any manufacturer's generic literature on the equivalent discrete component.

There are a number of internal registers within the Finali-486 Chipset that are used by
the BIOS for control and configuration. Refer to the I/O Map in Appendix A for port usage
to avoid conflicts when adding external I/O devices.

.
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The SAT-DX uses a crystal controlled frequency synthesizer to control the CPU clock
rate. The jumper block at J11 allows for the selection of any of 8 CPU clock frequencies
ranging from 4Mhz to S0Mhz. The table below gives all of the possible CPU clock speeds
available.

Speed Select Jumper J11
CPU Speed Pins 1-2 Pins 3-4 Pins 5-6
4MHz ON ON ON
8MHz OFF ON ON
16MHz ON OFF ON
20MHz OFF OFF ON
25MHz ON ON OFF
33MHz OFF ON OFF
40MHz ON OFF OFF
50MHz OFF OFF OFF

NOTE : The SAT-DXboard will be jumpered at the factory for the rated speed of the in-
stalled processor. Jumpering J11 to any speed in excess of the rated speed may result in
CPU overheating, misoperation, and possible destruction of the CPU. Failures of CPUs
which have been exposed to frequencies above their rated speed or to temperatures above
their rated value will not be covered under the WinSystems standard product warranty.

2.5 Memory Installation Selection

The SAT-DXutilizes DRAM memory in one of two forms, either 72-pin standard SIMM
modules in sizes of 1 Megabyte to 64 Megabytes are usable or factory installed SMT mem-
ory in sizes of 4, 8, 16, or 32 Megabytes.

When no factory DRAM is provided, the SAT-DX allows for user installation of stan-
dard 72-pin (32-bit wide) SIMM DRAM modules in 70nS or 60nS speeds. These are the
standard SIMM modules used in most 32-bit 386 and 486 based desktop personal comput-
ers. These memory modules range in size from 1 Megabyte to 64 Megabytes in size.

Goto http:/www.winsystems.com/memory for a list of qualified modules.

Installation is accomplished with power off by angling the SIMM module approximately
30 degrees from horizontal and inserting the fingers into the connector. The SIMM module
is keyed slightly off-center and cannot be inserted backwards without extreme force. Once
the fingers are in the socket the moduleis then rotated tothe horizontal until theretaining
clips snap into place. Removal is the reverse process. Pull the retaining clips outward and
the SIMM module once released should rotate back to an appropriate removal angle.

SIMM modules should not be removed and reinserted any more often than necessary as
the connectors were not designed for repeated use and intermittent operation may result
because of insufficient contact or retaining force.
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2.6 Real Time Clock Calendar

Master Battery Select
Jumper J26
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The SAT-DX contains an onboard Clock/Calendar within the ALI 1487 chip. This clock
is fully compatible with the MC146818A used in the original PC-AT computers. This clock
has anumber of features including periodicand alarm interrupt capabilities. In addition to
the Time and Date keeping functions the system configuration is kept in CMOS RAM con-
tained within the clock section. This RAM holds all of the setup information regarding hard
and floppy disk types, video type, shadowing, wait states, etc. Refer to the section on the
Award BIOS Setup for complete information on what is configured via the CMOS RAM.

It may become necessary at some time to make the CMOS RAM forget its current con-
figuration and to start fresh with factory defaults. This may be accomplished by removing
power and the board from the system. Then remove the jumper from J26 pins 1-2 and place
it on J26 pins 2-3 for approximately 10 seconds. Replace the jumper toits original position
on pins 1-2, reinstall the board, power up, and reconfigure the CMOS setup as desired.
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Keyboard Interface

The SAT-DX contains an onboard PC-AT style keyboard controller. Connection is made
through the multi-I/O connector at J2. An adapter cable P/N CBL-162-1 is available from
WinSystems to make ready access to all of the devices terminated at the multi-I/O connec-
tor. Users desiring custom connections should refer to the multi-I/O connector pin defini-
tions given later in this manual.

2.8

The SAT-DX provides two RS-232 serial channels onboard, configurable as RS-422 or
RS-485 with the addition of optional driver ICs. The configuration options for each of the
supported modes are shown on the following pages.

Serial Interface
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2.8.1 COM 1 - RS-232

Jumper Position Driver IC Status /0 Connector Pin
J6 COM1 DB9
30 U2 - Not Installed Bx DCtD 10 06 |DSR
20 } atajl2o0 o7 |RTS
1o U3 - Installed TXData 30 08 |CTS
U7 - Not Installed DTR|40 09 |RI
GND 50

2.8.2 COM 2 - RS-232

Jumper Position Driver IC Status 1/0 Connector Pin
J5 COM2 DB9
30 U4 - Not Installed CD|1o o6 DSS
20 i} RX Data|20 o7 |RT
1o US - Installed TXDatal30 08 |CTS
U8 - Not Installed DTRI40 09 |RI
GND |50

2.8.3 RS-422 Mode Configuration

RS-422 Signal levels are supported on either or both serial channels with the installa-
tion of the optional “Chip Kit” WinSystems’ part number CK-75176-2. This kit provides
the driver ICs necessary for a single channel of RS-422. If two channels of RS- 422 are re-
quired then two kits will be needed. RS-422 is a 4-wire point to point full-duplex interface
allowing much longer cable runs than are possible than with RS-232. The differential
transmitter and receiver twisted-pairs offer a high degree of noise immunity. RS-422 usu-
ally requires that the lines be terminated at both ends. This termination can be accom-
plished either on the cable or by installing resistors on the board in locations reserved for
them. The methodology for determining the correct resistor values is beyond the scope of
this document but it is recommended the trial values of 100 ohms be used in all three loca-
tions at the receiver end. The following illustrations show the correct jumpering, driver IC
installation, I/O connector pin definitions, and termination resistor locations for each of
the channels when used in RS-422 mode.
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2.8.4 COM 1 - RS-422

Jumper Position Driver IC Status 1/0 Connector Pin
Js J1
30 U2 - Installed ;))§+ 10 02 'Ié))((
20 U3 - Not Installed +30 04 -
10 U7 - Installed GNDISo 06 | +oV
N/A N/A
N/A N/A
R5 .
RS-422 NOTE : When used in RS-422
—t—— RXs mode, the transmitter must be enabled by set-
ting the RTS bit in the Modem Control Regis-
R9 ter (Bit 1).
. RX-

R10

2.8.5 COM 2 - RS-422

Jumper Position Driver IC Status 1/0 Connector Pin
J5 J1
30 U4 - Installed N/A N/A
20 ) N/A N/A
1o U5 - Not Installed GND50 06 |+5V
U8 - Installed TX+70 08 |TX-
RX+{90 010|RX-

RS4-22 NOTE : When used in RS-422

R8
mode, the transmitter must be enabled by set-
P RX+ ting the RTS bit in the Modem Control Regis-
ter (Bit 1).
R3
——+—— RX-

010425 OPERATIONS MANUAL SAT-DX Page 2-7
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The RS-485 multi-drop interface is supported on both serial channels with the installa-
tion of the optional “Chip Kit” WinSystems' part number CK-75176-2. A single kit is suffi-
cient to configure both channels for RS-485. RS-485 is a 2-wire multi-drop interface where
only one station at a time talks (transmits) while all others listen (receive). RS-485 usually
requires the twisted line-pair be terminated at each end of the run. The required termina-
tion values are dependent upon a number of factors including: line impedance, line length,
etc. A good trial value is 100 ohm resistors in all three locations. The followingillustrations
show the correct jumpering, driver IC installation, I/O connector pin-out, and termination
resistor locations for each of the channels when used is RS-485 mode.

2.8.7 COM 1 - RS-485

Jumper Position

R6

Driver IC Status 1/0 Connector Pin
J1
U2 - Installed TX/RX+/10o 02 |TX/RX-
U3 - Not Installed N/A N/A
GND|50 06 |+5V
U7 - Not Installed N/A N/A
N/A N/A

v TX/RX+

R1

———+—— TXRX-

Page 2-8
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RS485 NOTE : Because RS-485 uses a
single twisted-pair, all transmitters are con-
nected in parallel. Only one station may trans-
mit, or have its transmitter enabled at a time.
The transmitter Enable/Disable is controlled
by bit 1 in the Modem Control Register (RTS).
When set, the transmitter is enabled, when
cleared (the normal state) the transmitter is
disabled and thereceiver is enabled. Note that
it is necessary to allow some minimal settling
time after enabling the transmitter before
transmitting the first character. Likewise, fol-
lowing a transmission, it is necessary to be
sure that all characters have been completely
shifted out of the UART (Check Bit 6 in the
Line Status Register) before disabling the
transmitter toavoid choppingoffthelast char-
acter.

OPERATIONS MANUAL SAT-DX 010425
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COM 2 - RS-485

Jumper Position Driver IC Status 1/0 Connector Pin
J5 J1
3 U4 - Installed wﬁ wﬁ
3 o N abse oo 1y
TX/RX+ TX/RX-
N/A N/A
RS485 NOTE :Because RS-485 uses a sin-
R7 gle twisted-pair, all transmitters are con-
nected in parallel. Only one station may
— ¢ TX/RX+ transmit, or have its transmitter enabled at a
time. The transmitter Enable/Disable is con-
R12 trolled by bit 1 in the Modem Control Register
TX/RX- (RTS). When set, the transmitter is enabled,
R11 when cleared (the normal state) the transmit-

ter is disabled and the receiver is enabled.
Note that it is necessary to allow some mini-
mal settling time after enabling the transmit-
ter before transmitting the first character.
Likewise, following a transmission, it is neces-
sary to be sure that all characters have been
completely shifted out of the UART (Check Bit
6 in the Line Status Register) before disabling
the transmitter to avoid chopping off the last
character.
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.
2.9 Parallel Printer Interface
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The SAT-DX supports a fully bi-directional parallel printer port capable of EPP and
ECP operations. The parallel port is [/O mapped at 278H and is terminated at the multi-1/O
connector J2. The pin definitions for the parallel port connector DB-25 when used with the
CBL-162-1 cable is as shown below :

STROBE| 1o o014 | AUTOFD
PDO| 20 o015 | ERROR
PD1|30 016 |INIT
PD2| 40 o017 | SLIN
PD3| 50 018 | GND
PD4| 60 019 | GND
PD5| 70 020 | GND
PD6| 80 021 | GND
PD7| 90 022 | GND
ACK|100 023 | GND
BUSY 110 024 | GND
PE|120 025 | GND
SLCT |13 0

2.9.1 ECP DMA Configuration

When the Parallel port is used in an ECP configuration,J16 and J22 are used to config-
urethe DMA channeltobe used for ECP transfers. DMA Channel 1 or Channel 3 is selecta-
ble as shown below :

J16 J22 J16 J22

30 30 3 3

2 2 2 ! 2 t

1 ‘ 1 ! 10 10
DMA Channel 1 Select DMA Channel 3 Select
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2.10 Speaker/Sound Interface

The SAT-DX utilizes a high-impedance piezo type device for audio output. BIOS Beep
codes, error signaling, or user defined tones can be presented via this device.

2.11 PC/104 Bus interface

The SAT-DX supports I/O expansion through the standard PC/104 connectors at J20
and J21.The SAT-DX supports both 8-bit and 16-bit PC/104 modules. The PC/104 connec-
tor pin definitions are provided here for reference purposes.

J20 J21
GND | B1 o o Af IOCHK GND| CO o o DO GND
RESET| B2 o o A2 |BD7 SBHE| C1 o o D1 MEMCS16
+5V| B3 o o A3 |BD6 LA23| C2 o o D2 IOCS16
IRQ9| B4 o o A4 |BD5 LA22| C3 o o D3 IRQ10
-5V| B5 o0 o A5 BD4 LA21| C4 o o D4 IRQ11
DRQ2| B6 o o A6 |BD3 LA20| C5 o o D5 IRQ12
-12V| B7 o o A7 |BD2 LA19| C6 o o D6 IRQ15
OWS| B8 o o A8 |BD1 LA18 C7 o o D7 IRQ14
+12V| B9 o o A9 |BDO LA17| C8 o o D8 DACKO
GND | B10o o A10 |IOCHRDY MEMR| C9 o o D9 DRQO
MEMW | B11 o o A11 | AEN MEMW| C100 o D10 | DACK5
MEMR | B12o o A12 |SA19 SD8| C11o0 o D11 | DRQ5
IOW| B130 o A13 |SA18 SD9| C120 o D12 | DACK6
IOR| B14o o A14 |SA17 SD10| C130 o D13 | DRQ6
DACK3| B150 o A15 |SA16 SD11| C140 o D14 | DACK7
DRQ3| B16 o o A16 |SA15 SD12| C150 o D15 | DRQ7
DACK1| B170 o A17 |SA14 SD13| C16o0 o D16 | VCC
DRQ1| B180o o A18 |SA13 SD14| C170 o D17 | MASTER
REFRESH| B190o o A19 |SA12 SD15| C180 o D18 | GND
SYSCLK| B20o o A20 |SA11 KEY| C190 o D19 | GND
IRQ7 | B21 o o A21 |SA10
IRQ6| B22 0 o A22 | SA9
IRQ5| B23 0o o A23 |SAS8
IRQ4| B24 o o A24 |SA7
IRQ3| B250 o A25 |SA6
DACK2| B26 o o A26 |SA5
TC | B270 o A27 |SA4
BALE| B28 0o o A28 |SA3
+5V| B290 o A29 |SA2
OSC | B30o o A30 |SA1
GND | B31 0 o A31 |SA0
GND| B320 o A32 |GND
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2.12 Floppy Disk Interface

The SAT-DX supportsup to2standard 3 1/2"or 5 1/4"PC compatible floppy disk drives.
The drives are connected via the I/O connector at J3. Note that the interconnect cable to
the drives is a standard floppy 1/O cable used on desk-top PCs. The cable must have the
twisted section prior to the drive A: position. The pin definitions for the J3 connector are
shown here for reference.

J3
GND |10 o2 RPM/LC
GND |30 o4 N/C
GND |50 06 N/C
GND |70 o038 INDEX
GND |9 0 o 10 | MTRO
GND |110 o 12 | DRV1
GND (130 o 14 | DRVO
GND [150 o 16 | MTR1
GND |170 o 18 | DIR
GND (190 o 20 | STEP
GND |210 o 22 | WDATA
GND 230 o0 24 | WGATE
GND (250 o 26 | TRKO
GND |270 o 28 | WPRT
GND |290 o 30 | RDATA
GND |310 o 32 | HDSEL
GND /330 o0 34 | DSKCHG

2.13 IDE Hard Disk Interface

The SAT-DX supports standard IDE fixed disks through the I/O connector at J4. ARed
activity LED is present at D2. The pin definitions for the J4 connector are shown here :

J4
RESET |1 o o2 | GND
D73 0 o4 |D8
D650 o6 | D9
D57 o o 8 | D10
D419 o o010 | D11

D3|11o0 o012 | D12
D2 (130 o014 | D13
D1|150 o116 | D14
DO |170 018 | D15
GND |[190 020 | N/C
GND (210 022 | GND
IOW |230 024 | GND
IOR 250 026 | GND
N/C |1270 028 | ALE
N/C |1290 030 | GND
INTRQ |310 032 | IOCS16
A1 330 034 | N/C
A0 [350 036 | A2
HDCSO0 |370 038 | HDCSH1
N/C |1390 040 | GND

Page 2-12 OPERATIONS MANUAL SAT-DX 010425



WinSystems - "The Embedded Systems Authority"

214 Watchdog Timer Configuration
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The SAT-DXboard features a power-on voltage detect and a power-down/power brown-
out reset circuit to protect memory and I/O from faulty CPU operation during periods of il-
legal voltage levels. This supervisory circuitry also features a watchdog timer which can be
used to guard against software lockups. An internal self- timer with a period of 1.5 seconds
will, when enabled, reset the CPU is the watchdoghas not been serviced (petted) within the
allotted time. There are three watchdog operational modes available on the SAT-DX. With
no jumper installed on J23, the watchdog is totally disabled and can never reset the CPU.
When J23 is jumpered pins 2-3, the watchdog circuit is permanently enabled and timing be-
gins immediately with power-on. This mode is NOT compatible with the Award BIOS or
with MS-DOS, but is available for directly embedded code that takes the place of the BIOS.
The watchdog must be accessed at least every 1.5 seconds or a reset will occur. Petting in
this mode is accomplished by writing toI/O port IDOH with an alternating 1 and O value.

The alternate mode of operation is via software enable/disable control. This mode is set
by jumpering J23, pins 1-2. In this mode the watchdog timer powers-up disabled and must
be enabled in software before timing will begin. Enabling is accomplished by writinga 1 to
[/O port 1IDOH. Writing a 0 to I/O port IDOH will disable the watchdog. After enabling the
watchdog must be serviced at least every 1.5 seconds or areset will occur. The pettingis ac-
complished in either of 2 ways. The first method is to read port 1ID8H and XOR the value
read with 1 and rewrite the result to I/O port 1D8H. The second method is to do two con-
secutive writes to port 1ID8H with a value of O followed by a value of 1. This mode of opera-
tion can be used with the BIOS and DOS provided that the watchdog is disabled before
making any extensive BIOS or DOS calls, especially video or Disk 1/0 calls, which in some
cases could exceed the 1.5 seconds allowed. The drawback to this mode is that a lockup dur-
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ingthe time the watchdogis disabled will not allow for auto-recovery but will require an ex-

ternal source for a reset.

2.15 Battery Select Control

The SAT-DXhas an onboard lithium battery used to sustain the Clock/Calendar CMOS
setup information, and Solid State Disk information when SRAMs are used. A master bat-
tery enable jumper is provided at J26. With J26 jumpered pins 2-3 the battery is totally dis-
connected and no battery voltage is supplied to any circuitry on the board. Individual
sockets in the Solid State Disk array may be jumpered for battery backup when using
SRAMs if desired. Refer tothe Silicon Disk Configuration section of this manual for details.
It may become necessary or desirable at some time to erase the CMOS setup information
due toincorrect or undesirable settings which are causing an inability to execute the setup
utility or improper operation. To reset the CMOS memory to factory defaults, move the
jumper from J26 pins 1-2 and place the jumper on J26 pins 2-3 for at least 10 seconds and
then restore the jumper to the normal position on pins 1-2. This should result in the BIOS
restoring defaults and prompting for setup during the next boot. Refer to section 3: Award

BIOS Configuration for setup

options and details.

2.16 Power/Reset Connections

Power is applied tothe SAT-DX via the connector at J25. The pin definitions for J25 are

given below. An optional push-button-reset may also be routed into J25 if desired.
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All interrupt inputs are routed to their respective PC/104 bus pins as shown earlier in
the PC/104 bus interface section. Onboard peripherals, Serial, Parallel, and Disk are
routed to their typical interrupt inputs using the jumper block at J9. This block allows dis-
connecting or rerouting of the onboard interrupts. The layout of the J9 jumper block is
shown here, along with its default settings :

010425

IRQ14
IRQ9
IRQ3
IRQ4
IRQ5
IRQ6
IRQ7
IRQ7

NMI

J9

18 o=me 17
160 015
14 ommg 13
12 oume 11
100 09

N
OOl
(o)

—wao

HD Interrupt
COM2

COM2

COM1
FLOPPY
FLOPPY

LPT

8255 Port C -0
8255 Port C - 3
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2.18 Silicon Disk Configuration
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J24

The SAT-DX supports the use of EPROM, PEROM (Flash), SRAM, and the M-Systems’
DiskOnChip (DOC) devices to be used as one or more Solid State Disk drives. Section 4 of
this manual provides the necessary information for the generation and usage of the Silicon
drives. This section documents the required hardware configurations for the various types
of devices. The two 32-pin JEDEC memory sockets at U26 and U27 are used to contain the
RAM, ROM, FLASH, or DOC devices used for the disk. The silicon disk array is memory
mappedintoa 16K byte hole at segment E400H and has an I/O controlregister at ID4H.

2.18.1 Silicon Disk Mode

There are two basic modes of Silicon Disk operation available on the SAT-DX. The first
uses the onboard BIOS extension and supports the use of 512K or IM EPROMS, 512K
SRAMs, or 512K ATMEL Flash devices. The second mode uses the M-Systems’ DiskOn-
Chip device. The mode is controlled via the jumper block at J28 as shown here :

J28
2
o

1
(o}

SRAM, PEROM, EPROM USAGE
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Note : Jumpering for DOC mode with EPROMs, RAMs, or FLASH devices installed ef-
fectively acts to disable the Solid State Disk and similarly when a DOC device is installed
and the jumper is selected for standard devices the DOC is disabled.

2.18.2 Device Size Selection

The onboard Solid State Disk array supports either 512K EPROMs, SRAMs, or FLASH
devices or IM EPROM devices. The device size selection is made at J24 as shown here :
NOTE : The device size jumper setting is irrelevant in the DOC mode.

J24 J24
1 2 3 123
o= O O o
512K DEVICES 1MEG DEVICES

2.18.3 Device Type Selection

Each of the sockets in the array also has an individual device type jumper block at the
device socket. J31 sets the device type for U26 and J32 sets the device type for U27. The
supported device type jumperings are shown here :

10 9 10 o=mg 9 10 o=me 9 10 o=me 9 10 omme 9
8‘!7 8 o7 8 7 8 o7 8117
6 ommg 5 6!'5 6‘!5 6! 5 6 5
40 @ 3 40 83 40 @ 3 40’3 40 03
2ot1 20 o 1 20!1 2 ommg 1 20 o1

8 EPROM DOC DEVICE

>

512K X 8 SRAM 512K X 8 EPROM 512K X 8 PEROM 1MEG

2.18.4 Battery Backup Selection

When using SRAM devices and nonvolatile operation is desired, battery backup can be
selected on a socket by socket basis. J30 for U27 and J29 for U26. The illustration below
shows the jumpering for battery backup or standard operation.

30 3 i
2 g 2
1 10
Battery Backup Battery Backup
Enabled Disabled

NOTE : Having the jumper(s) selected for battery backup when using other than low-
power-standby SRAMs (such as with EPROMs, or PEROMs) will result in the quick drain-

ing of the onboard battery.
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2.18.5 Write Protect Control

When using SRAM or PEROM devices the jumper block at J27 can be used as a hard-
ware write-protect. With J27 installed the BIOS will not allow writes to the disk array.
Note that this jumper has no effect on DOC operations.

2.18.6 Silicon Disk Notes

1. When installing devices, U27 is the first device in the array and must always contain
the first device of a bootable disk including the DiskOnChip option.

2. The DiskOnChip option must use the socket at U27. When a DOC is installed U26 is
not usable for any purpose.

2.19 Parallel 1/0

The SAT-DX contains an 8255 type device supporting 24 line of digital 1/O. These 24
lines are terminated at J7. The base I/O address of the 8255 is S0H. refer to Appendix F for
programming information on the 8255. The pin definitions for the J7 connector are shown
here :

J7

PortCBit7 | 1o o2 GND
PortCBit6 | 30 04 GND
Port CBit5 | 50 06 GND
PortCBit4 | 70 08 GND
Port CBit3 | 90 010 | GND
Port CBit2 |[110 o012 | GND
Port CBit1 |130 o014 | GND
Port CBit0 |150 016 | GND
PortBBit7 {1770 018 | GND
Port BBit6 {190 020 | GND
Port BBit5 |21 0 022 | GND
PortBBit4 (230 024 | GND
Port BBit3 |250 026 | GND
Port BBit2 |27 0 028 | GND
Port BBit1 |290 030 | GND
Port BBit0 |31 0 032 | GND
Port ABit7 |330 034 | GND
Port ABit6 |350 036 | GND
Port ABit5 |370 038 | GND
Port ABit4 {390 040 | GND
Port ABit3 |41 0 042 | GND
Port ABit2 {430 044 | GND
Port ABit1 {450 046 | GND
Port ABitO 470 048 | GND

+5V* 490 050 | GND

*NOTE : Pin 49 of J7 may be configured to supply +5 Volts to pin 49 by placing a
jumper on J14. The current draw from pin 49 should not exceed 300mA.
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The I/O to the serial channels, the printer port, and keyboard are all terminated via the
connector at J2. An adapter cable part number CBL-162-1 is available from WinSystems to

adapt to the conventional I/O connectors. The pin-out for J2 is shown here :

010425

COM1 - DCD
COM1 - RXD
COM1 - TXD
COM1 - DTR
COM1 - GND
COM2 - DSR
COM2 - RTS
COM2 - CTS

COM2 - Rl

LPT - STROBE

LPT - PDO
LPT - PD1
LPT - PD2
LPT - PD3
LPT - PD4
LPT - PD5
LPT - PD6
LPT - PD7
LPT - ACK
LPT - BUSY
LPT - PE
LPT - SLCT
KEYBD - GND

KEYBD - KDATA

KEYBD - +5V

47 o
490

02
o4
06
08
010
o012
o114
016
018
020
022
024
0 26
028
030
032
034
0 36
0 38
040
042
044
0 46
048
050

COM1 - DSR
COM1 - RTS
COM1 - CTS
COM1 - Rl

COM2 - DCD
COM2 - RSX
COM2 - TXD
COM2 - DTR
COM2 - GND

LPT - AUTOFD

LPT - ERROR
LPT - INIT
LPT - SLCTIN
LPT - GND
LPT - GND
LPT - GND
LPT - GND
LPT - GND
LPT - GND
LPT - GND
LPT - GND
KEYBD - GND
KEYBD - GND
KEYBD - CLK
KEYBD - +5V
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221 Jumper/Connector Summary

Connector/
Jumper

J1

J2

J3

J4

J5

J6

J7

J8

J9

J10
J11
J12
J13
J14
J15
J16
J17
J18
J19
J20
J21
122
J23
J24
J25
J26
127
J28
J29
J30
J31
132
J33
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Description

RS-422/RS-485 1/0 Connector
I/0 Connector

Floppy Disk I/O Connector

IDE 1/0O Connector

COM2 Configuration Jumper
COM1 Configuration Jumper
8255 Parallel I/O Connector
CPU Speed Shift Enable Jumper
Interrupt Routing Header

Not Used

CPU Speed Select Jumper
Processor Type Select

NMI Routing Jumper

Parallel I/O Vec Routing Jumper
Processor Type Select

ECP DRQ Select Jumper

Cache Control Jumper
Processor Type Select

Processor Type Select

PC/104-8 Bus Connector
PC/104-16 Bus Connector

ECP DACK Select Jumper
Watchdog Configuration Jumper
SSD Array Size Select Jumper
Power/Reset Connector

Master Battery Enable Jumper
SSD Write Protect Jumper
SSD/DOC Mode Select Jumper
U26 Battery Select Jumper

U27 Battery Select Jumper

U26 Device Configuration Jumper
U27 Device Configuration Jumper
Flash Write Enable Jumper

OPERATIONS MANUAL SAT-DX

Page Reference

2-7,2-8,2-9
2-19

2-12

2-12
2-5,2-6,2-7,2-9
2-5,2-6, 2-7, 2-8
2-18

N/A

2-15

2-2
2-1
2-1
2-18
2-1
2-10
2-1
2-1
2-1
2-11
2-11
2-10
2-13
2-17
2-14
2-14
2-18
2-16
2-17
2-17
2-17
2-17
N/A
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AWARD BIOS Configuration

3.1 General Information

The SAT-DX comes equipped with a standard Award BIOS with Setup in ROM that al-
lows users to modify the basic system configuration. This type of information is stored in
battery-backed CMOS RAM sothat it retains Setup information when power is turned off.

3.2 Entering Setup

To enter setup, power on the computer and press the DEL key immediately after the
message “Press DEL toEnter Setup” appears on the lower left of the screen. If the message
disappears before you respond and you still wish toenter setup, restart the system by turn-
ing it OFF and then ON or by pressing the RESET button, if soequipped or by pressing the
CTRL, ALT and DEL keys simultaneously. Alternately under certain error conditions of
incorrect setup the message :

“Press F1 to continue or DEL to Enter Setup”

may appear. To Enter Setup at that time press the DEL key, to attempt to continue, ig-
noring the error condition, press the F1 key.

3.3 Setup Main Menu

The main menu screen is displayed on the following page. Each of the options will be
discussed in this section. Use the arrow keys to highlight the desired selection and press
ENTER to enter the sub-menu or to execute the function selected.
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ROM PCI/ISA BIOS (2A4KD000)
CMOS SETUP UTILITY
AWARD SOFTWARE, INC.

STANDARD CMOS SETUP PASSWORD SETTING

BIOS FEATURES SETUP IDE HDD AUTO DETECTION
CHIPSET FEATURES SETUP SAVE AND EXIT SETUP
LOAD BIOS DEFAULTS EXIT WITHOUT SAVING
LOAD SETUP DEFAULTS

Esc : Quit Tl -« :Select ltem
F10 : Save & Exit Setup (Shift) F2 : Change Color

Time, Date. Hard Disk, Type...

3.4 Standard CMOS Setup

The items in the Standard CMOS Setup menu are divided into several categories. Each
category may include one or more setup items. Use the arrow keys to highlight the item and
then use the PgUp, PgDn, +, -, keys to select the desired value for the item.

Date

The date format is <day>, <date>, <month>,<year>

day = The day, from Sun to Sat, determined by the BIOS and is display only.
date = The date, from 1 to 31 (or the maximum for the current month)

month = The month, Jan through Dec

year = The year, from 1900 to 2099
Time

The time format is < hour> < minute> < second> . Thetimeis calculated on the 24-hour
military-time clock, such that 1:00PM is 13:00:00.
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ROM PCI/ISA BIOS (2A4KD000)
STANDARD CMOS SETUP
AWARD SOFTWARE, INC.

Date (mm:dd:yy) : Wed, Sep 25 1996
Time (hh:mm:ss): 13 : 28 : 46

HARD DISKS TYPE  SIZE CYLS HEAD PRECOMP LANDZ SECTOR MODE

Drive C : Auto AUTO
Drive D : Auto AUTO

Drive A : 1.44M, 3.5in
Drive B: None Base Memory : 640K
Extended Memory : 19456K
Video :EGA/VGA Other Memory : 384K
Halt On : No Errors

Total Memory:

ESC : Quit T ! - « :Select ltem PU/PD/+/- : Modify
F1:Help (Shift) F2 : Change Color

Drive C: type/Drive D: type

This category identifies the type of hard disk C: or hard disk D: that have been installed
in the system. There are 46 predefined types and a user definable type. Types 1-46 are pre-
defined as shown in the following table.

Type Size Cylinders Heads Sectors Precomp Landzone
1 10 306 4 17 128 305
2 20 615 4 17 300 615
3 30 615 6 17 300 614
4 62 940 8 17 512 940
5 46 940 6 17 512 940
6 20 615 4 17 None 615
7 30 462 8 17 256 511
8 30 733 5 17 None 733
9 112 900 15 17 None 901
10 20 820 3 17 None 820
11 35 855 5 17 None 855
12 49 855 7 17 None 855
13 20 306 8 17 128 319
14 42 733 7 17 None 733
15 Reserved
16 20 612 4 17 0 663
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17 40 977 5 17 300 977
18 56 977 7 17 None 977
19 59 1024 7 17 512 1023
20 30 733 5 17 300 732
21 42 733 7 17 300 732
22 30 306 5 17 300 733
23 10 977 4 17 0 336
24 40 1024 5 17 None 976
25 76 1224 9 17 None 1023
26 71 1224 7 17 None 1223
27 111 1224 11 17 None 1223
28 152 1024 15 17 None 1223
29 68 1024 8 17 None 1023
30 93 918 11 17 None 1023
31 83 925 11 17 None 1023
32 69 1024 9 17 None 926
33 85 1024 10 17 None 1023
34 102 1024 12 17 None 1023
35 110 1024 13 17 None 1023
36 119 1024 14 17 None 1023
37 17 1024 2 17 None 1023
38 136 1024 16 17 None 1023
39 114 918 15 17 None 1023
40 40 820 6 17 None 820
41 42 1024 5 17 None 1023
42 65 1024 5 26 None 1023
43 40 809 6 17 None 852
44 61 809 6 26 None 852
45 100 776 8 33 None 775
46 203 684 16 38 None 685

Press <PgUp> or <PgDn> to select a numbered hard disk type, or type the number
and press Enter. Most manufacturers supply hard disk information with their drives than
can be used to help identify the proper drive type. Modern IDE drives seldom fall into the
predefined types and are usually best handled with the “auto” or “user” defined types. The
“auto” mode, reads the hard disk type information at boot time and uses it. The “user”
mode allows for either manual or automatic entry, via the setup option “IDE Auto Detect”
of the drive parameters.

If you decide tocreate the user type manually you must supply the required parameters
as to Cylinder count, Head count, Precomp Cylinder, Landing Zone Cylinder, and number
of sectors per track.

On fixed disks larger than 528MB it will also be necessary to choose the Logical Block
Addressing (LBA) mode if you wish the drive to be accessible as a single drive letter.

If there is no hard disk installed be sure to select type “none”.
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Drive A: type/Drive B: type

This category identifies the type of floppy drives attached as Drive A: or Drive B:. The
choices are as follows :

NONE

360K, 5.25 in.
1.2M, 5.25 in.
720K, 3.5 in.
1.44M, 3.5in.
2.88M, 3.5 in.

Note that the standard SAT-DX board does not support the 2.88M floppy drives. If
2.88M floppy support is required, contact your WinSystems' Applications Engineer to in-
quire about this option.

IDE

This category specifies the type of video adapter used for the primary system monitor
that matches your video display board and monitor. The available choices are :

EGA/VGA
CGA40
CGA80
MONO

It is recommended that if no display card is present that EGA/VGA be chosen.

Error Halt

This category determines whether the system will halt if a nonfatal error is detected
during the power up self test. The choices are :

No Errors : The system will not be stopped for any error that may be detected.

All Errors : Whenever the BIOS detects a nonfatal error the system will be stopped and a prompt
will appear.

All, but Keyboard : The system will not stop for a keyboard error, it will stop for all other errors.

All but Diskette : The system will only stop on Disk errors. All other will be ignored.

All but Disk/Key : All errors except disk and keyboard will result in a halt and a prompt.
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Memory

This category is display only and is determined by the BIOS POST (Power On Self
Test).

Base Memory
The post routines in the BIOS will determine the amount of base (or conventional)

memory installed in the system. The value ofthe base memory is typically 640K for systems
with a Megabyte or greater of RAM installed.

Exten Memor

The BIOS determines how much extended memory is present during the POST. This is
the amount of memory located above 1MB in the CPU's memory address space.

Other Memor
Thisrefers tomemory located in the 640K to 1024K address space. This is memory that
can be used for different applications. DOS may use this area to load device drivers and

TSRs to keep as much base memory free as possible for application programs. The most
common use of this area is for Shadow RAM.

3.5 BIOS Features Setup

Virus Warning

This option when enabled, protects the boot sector and partition table of the hard disk
against unauthorized write through the BIOS. Any attempt to alter these areas will result
in an error message and a prompt to authorize the activity or not.

PU Internal h

This option when enabled provides maximum performance by cachinginstructions and
data using the on-chip cache of 486 processors.

ick P r On If T

This option when enabled, speeds up the POST during power up. If it is enabled the
BIOS will shorten and/or skip some test items during POST.
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ROM PCI/ISA BIOS (2A4KD000)
BIOS FEATURES SETUP
AWARD SOFTWARE, INC.

Virus Warning : Disabled Video BIOS Shadow  : Enabled
CPU Internal Cache : Enabled C8000-CFFFF Shadow : Disabled
D0000-D7FFF Shadow : Disabled
Quick Power On Self Test : Enabled D8000-DFFFF Shadow : Disabled
Boot Sequence :AC
Swap Floppy Drive : Disabled

Boot Up Floppy Seek : Disabled
Boot Up NumLock Status : Off

Boot Up System Speed : High
Gate AZO Option : Fast
Typematic Rate Setting : Disabled
Typematic Rate (Chars/Sec) : 6 ESC : Quit Tl -5« :Selectltem
Typematic Delay (Msec) 1250 F1 :Help PU/PD/+/- : Modify
Security Option : Setup F5 :0Id Value Shift) F2 : Color

F6 :Load BIOS Defaults

Boot Sequence

This option determines the boot attempt sequence for the fixed disk and floppy disk.
The choices are:

C,A System will attempt Hard disk boot first
A,C System will attempt Floppy disk boot first

Swap Floppy Drive

This option allows for swapping of the A: and B: floppy drives without actually relocat-
ing the drives on the cable.

B Fl k

During POST, when this option is enabled, the BIOS will determine if the floppy drive is

40 tracks or 80 tracks. If disabled, no seek test will be performed and no error can be re-
ported.

B mlock

This allows user selection of the Numlock state at Boot time.
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Boot Up System Speed

This option allows specification of the processor speed at boot time. The options are :

FAST
SLOW

A2 ion
This option allows selection of the source for the gate A20 signal. The choices are :

Normal - Sourced from keyboard controller
Fast - Sourced from the Chipset

Tvypematic R in

This enables or disables typematic rate programming at boot time. Typematic is the
auto-repeat function for the keyboard.

Typematic Rate

When the typematicrate settingis enabled the typematic repeat speed is set via this op-
tion. The supported rates are :

6 characters per second

8 characters per second

10 characters per second
12 characters per second
15 characters per second
20 characters per second
24 characters per second
30 characters per second

Typematic Delay

When typematic rate setting is enabled, this option specifies the time in milliseconds
before auto-repeat begins. The supported values are :

250mS
500mS
750mS
1000mS
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Security Option

This option allows you to limit access to the system and setup or just to setup. The
choices are :

System - The system will not boot and access will be denied if the correct password is not entered
at the prompt.

Setup - The system will boot, but access to Setup will be denied if the correct password is not entered
at the prompt.

NOTE : To disable security, select “Password Setting” at the Setup Main Menu and
then you will be asked toenter a password. Donot type anything but just hit ENTER. Once
the security is disabled, the system will boot and you can enter Setup freely.

h in ion

When shadowing for a particular addressrange is enabled, it instructs the BIOS to copy
the BIOS located in ROM into DRAM. This shadowing from an 8-bit EPROM into fast 32-
bit DRAMresultsin a multi-magnitude performance increase. The main BIOS is shadowed
automatically but there are other areas that may be selected for shadowing. There areas
available for shadowing are shown here :

Video BIOS Shadow - C000-C7FFF EGA/VGA BIOS ROM
C8000-CFFFF
D0000-D7FFF
D8000-DFFFF

3.6 Chipset Features Setup

The optionsin this section control the chipset programming at boot time. In most cases,
the default settings should be used unless you have a clear understanding of the signifi-
cance of the change. It is possible using these options to create a system that will either not
boot at all or is very unstable or unreliable. If this should occur, there are two alternatives
toreturn the system to a stable configuration. If the system works well enough to get into
Setup, simple choose the “Load BIOS Defaults” option and then “Save and Exit Setup” to
restore tofactory defaults. Ifthe system willnot run wellenough torun setup, it willbe nec-
essarytoremove the battery source temporarily. Refer tosection 2.6 for details on reinitial-
izing the CMOS RAM.

Each of the options for the Chipset Features Menu will be briefly discussed in the pages
that follow.
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ROM PCI/ISA BIOS (2A4KD000)
CHIPSET FEATURES SETUP
AWARD SOFTWARE, INC.

Auto Configuration : Enabled

AT-BUS Clock : CLK/4
DRAM Read Timing : Normal
DRAM Write Timing : Normal
SRAM Read Timing :3-1-1-1
SRAM Write Timing : 0 Wait

ISA 1/0O Recovery : Disabled
Fast-Back-to-Back : Disabled
On-Chip Local Bus IDE : Enabled
IDE Buffer for DOS & Win : Enabled

IDE HDD Block Mode - Disabled ESC : Quit 71« :Select ltem
IDE Pr!mary Master PIO : Auto F1 :Help PU/PD/+/- : Modify

IDE Primary Slave PIO + Auto F5 :0ld Value Shift) F2 : Color

F6 :Load BIOS Defaults

A nfiguration

This option, when enabled, instructs the BIOS to auto- select the proper AT Bus Clock,
the DRAM read timing, the DRAM write timing, the SRAM read timing, and the SRAM
write timing based upon its determination of CPU speed. The default is “Enabled”.

AT Bus Clk

This option is available when the “Auto Configuration” option is disabled. This allows
selection of the speed of the AT-BUS clock. This clock is any one of 5 sub-multiples of the
processor oscillator or is a fixed 7.19Mhz. The Choices available are :

7.19Mhz
CLK/3
CLK/4
CLK/5
CLK/6
CLK/8
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DRAM Read Timing

This option controls the read timing to the DRAM array. The available options are
shown here :

slow

normal - default
fast

fastest

DRAM Write timing

This option control the write timing to the DRAM array. The available options are
shown here :

slow

normal - default
fast

fastest

SRAM Read Timing

This option allows for the selection of timing patterns used to access the cache RAM.
The available choice are :

2-1-1-1
3-1-1-1 Default
3-2-2-2
4-2-2-2

SRAM Write timing

This option controls the number of wait states to be inserted during cache write opera-
tions. The choices are :

0 Wait
1 Wait Default

ISAT/OR r
The CPU and local bus are much faster than the standard for the ISAbus. Selecting En-

abled, allows additional time for I/O devices torespond to the system, otherwise data could
be lost. The default setting is Enabled.
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Fast Back-to-Back

When Enabled, consecutive write cycles targeted tothe same slave become fast back-to-
back on the PCI bus. The default setting is Disabled.

n-Chip L 1B IDE

This option when enabled allows usage of the onboard local bus IDE controller. The de-
fault is Enabled.

IDE Buffer for D in

Select Enabled to increase throughput to and from IDE devices by using the on-chip
read-ahead and post-write IDE buffers. Note that the use of the buffers may cause some
slow IDE devices to appear even slower. The default is Enabled.

IDE HDD Block Mode

Block mode is also called block transfer, multiple command, or multiple sector
read/write. If the IDE hard drive supports block mode, select Enabled for automatic detec-

tion of the optimal number of block reads/writes per sector that the drive can support. The
default is disabled.

IDE Primary Master PIO

There are 5 transfer modes available for hard disk IDE transfers ranging from mode 0
tomode 4 with each successive mode providing an increased level of performance. Selecting
Auto will allow the BIOS toautomatically select the optimum transfer mode for the master
hard disk. The default is Auto.

IDE Primary Sl Pl
Like the previous item, this option allows for the selection of any one of 5 IDE transfer

modes or an Auto selection which allows the BIOS to auto-optimize the IDE transfers
to/from the slave drive. The default is Auto.
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3.7 Load BIOS Defaults

This main-menu option will cause the CMOS to be loaded with the default values as-
signed by the factory. These are usually considered safe values and do not necessarily rep-
resent the highest performance values.

3.8 Load Setup Defaults

The options will cause the CMOS to be loaded with the default Setup values assigned by
the factory. These are usually values that were determined to give a higher level of per-
formance along with reliable operation.

3.9 Password Setting

This option allows the setting of the security password. Pressing Enter at the password
prompt disables the security function completely.

3.10 IDE HDD Auto Detection

This function allows modern IDE fixed disks to be used to their maximum potential by
interrogating the drive as to its preferred configuration of tracks, heads, and sectors and
automatically loading these parameters into a “user defined” hard disk type.

3.11 Save & Exit Setup

This function writes all changes to CMOS RAM and restarts the system.

3.12 Exit without Saving

This option exits Setup without saving any changes made and then restarts the system.
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SAT-DX Silicon Disk Reference

41 Introduction

WinSystems provides silicon disk support for the SAT-DX using four different media
types depending upon the needs of the application.

1. The SAT-DX provides support for a bootable ROMDISK with a size of up to 1.44
Megabytes. A simple disk imaging technique allows for the easy creation and maintenance
of ROMDISKS. Since the bootable ROMDISK is an exact image of a bootable floppy disk-
ette, all testing and debugging can be accomplished using a floppy drive. Once the applica-
tion isready for ROM, it's a simple matter touse the MKDISK utility to create the EPROM
files necessary for the bootable ROMDISK equivalent of the functioning floppy diskette.

2. In applications requiring occasional program or data updates PEROM (Flash) disks
ofupto1 Megabyte may be used as the boot media. Onboard support is provided for the for-
matting, reading, and writing of the Floppy drive emulating PEROMS.

3. For Applications needing to log data, update the application, or for convenience dur-
ingdevelopment, battery backed SRAM may be used as the boot media with a size ofup to1
Megabyte.

4. The SAT-DX supports the M-Systems’ Disk-On-Chip Devices (DOC). These are sin-
gle chip devices containing the BIOS Extension, TFFS Flash File System, and a Flash array

rangingin size from 2 Megabyte to 72Megabytes. These devices emulate a Hard disk at the
BIOS level.

4.2 ROMDISK Usage

MKDISK is amenu driven utility for creatingthe ROM image(s) duplicating the desired
floppy diskette. MKDISK is invoked at the DOS command line with :

MKDISK

Select the USSD mode from menu number 1. The other menu options are used with
other WinSystems'Silicon Disk systems and are NOT compatible with the SAT-DXboard.
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MKDISK - Solid State RomDisk Creation Utility V6.00
(C) 1988-1994, WinSystems Inc.

SELECT SSD TYPE

Paged Memory Mode (SSD-XT)
Extended Memory Mode (SSD-AT)

V53 Expanded Memory Mode

I/O Mapped Silicon Disk (USSD)
sx386 On Board ROMDISK
SBC53sx Expanded Memeory Mode
SAT-V40 Expanded Memory Mode

Use arrow keys and ENTER to make your selection.

MKDISK - Main Menu

From menu number 2 select the appropriate source disk size and type.

MKDISK - Solid State RomDisk Creation Utility V6.00
(C) 1988-1994, WinSystems Inc.

SELECT SOURCE DISK TYPE

160 KB 5 1/4 Single Sided 8 Sectors 40 tracks
180 KB 5 1/4 Single Sided 9 Sectors 40 tracks
320 KB 5 1/4 Double Sided 8 Sectors 40 tracks
360 KB 5 1/4 Double Sided Sectors 40 tracks

9
720 KB 3 1/2 Double Sided 9 Sectors 80 tracks
9

720 KB 5 1/4 Double Sided Sectors 80 tracks
954 KB 3 1/2 Double Sided 9 Sectors 53 tracks
960 KB 5 1/4 Double Sided 15 Sectors 64 tracks
1.2 Meg 5 1/4 Double Sided 15 Sectors 80 tracks
1.4 Meg 3 1/2 Double Sided 18 Sectors 80 tracks

Use arrow keys and ENTER to make your selection.

MKDISK - Drive type Menu
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MKDISK - Solid State RomDisk Creation Utility V6.00
(C) 1988-1994, WinSystems Inc.

SELECT SOURCE DRIVE

Drive A:

Drive B:

Use arrow keys and ENTER to make your selection.

MKDISK - Drive Menu

Select the source drive as appropriate.

MKDISK - Solid State RomDisk Creation Utility V6.00
(C) 1988-1994, WinSystems Inc.

SELECT ROM SIZE

32K X 8 ROM
64K X 8 ROM

27C256 type
27C512 type

256K X 8 ROM (27C020 type
512K X 8 ROM (27C040 type
1M X 8 ROM (27C080 type

(
(
128K X 8 ROM (27C010 type
(
(

Use arrow keys and ENTER to make your selection.

MKDISK - ROM type Menu

From menu number 4 select the appropriate EPROM size for the ROMDISK. EPROM
sizes smaller than 512K or not usable with the SAT-DX, but are provided as choices with
other silicon disk devices.
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MKDISK - Solid State RomDisk Creation Utility V6.00
(C) 1988-1994, WinSystems Inc.

SELECT OUTPUT FILE TYPE

Binary Image Files
Hex ROM Image Files

S-Record ROM image files

Use arrow keys and ENTER to make your selection.

MKDISK - Output Menu

From menu number 5 select the appropriate ROM image file format that your EPROM
programmer accepts. Selecting the Binary ROM image file format will result in the small-
est files. MKDISK will then read the specified floppy diskette and create a ROMx.HEX or
ROMx.S19 where xis the ROM number in the sequence (starting with 1) and the extension
(.BIN,.HEX, .S19) indicates the output format for Binary, Hex, and Motorola respectively.
Ifmore than one file is created it means that the disk will span more than a single EPROM.
Once the ROM(s) have been created using the image files, install the ROM(s), jumper for
correct ROM size, and enable the Silicon Disk boot option. The next power up should result
in a boot from the A: Silicon Disk. The actual floppy drive, if present, will then be available
as drive B:.

4.3 Bootable RAMDISK usage

The SAT-DX supports bootable RAMDISKSs of up to 1 Megabyte in size. 512K X 8 Static
RAMSs/PEROMs can be installed in the board beginning at U27. One or two
RAMSs/PEROMs can be installed and the device jumpers should be appropriately set as de-
scribed in section 2.20. After powerup it is necessary to configure the silicon disk for the ac-
tual size of the drive using the SSDINIT utility. SSDINIT is invoked at the DOS command
line with :

SSDINIT [A: | B: ] disk_size[K | M]

the K or M arguments are optional and are actually ignored. Values below 32 are as-
sumed to be in Megabytes while values above 32 are assumed to be in Kilobytes. An exam-
ple might help to clarify. To prepare a Imeg FLASH or SRAM disk for formatting type :

SSDINIT B: 1M
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The disk is new and prepared for formatting. The system must be rebooted prior to for-
matting with the simple DOS command :

format b: /s/u

After thenext reset the formatted silicon disk will boot as the A: drive. Ifit is ever neces-
sary tobypass the silicon disk boot in order toreformat or to boot the actual floppy drive, or
the hard disk, simply press the < CTRL> < ALT> < LSHIFT> keys simultaneously imme-
diately following display of the BIOS configuration BOX. The message :

Silicon Disk Boot Aborted by User
will be displayed and the system will boot from one of the available boot drives.

IMPORTANT NOTE : The FLASHDISK is fully writeable at all times but is not rec-
ommended for continuous updating or data logging. The onboard BIOS implements a sim-
ple FAT based file system (identical to a floppy disk) with no wear leveling implemented.
The PEROMS can and will wear out with excessive write cycles. ATMEL specifies at least
10,000 write cycles.

4.4 Non-Bootable RAMDISK Usage

A non-bootable RAMDISK is often desired in conjunction with a bootable ROMDISK,
FLASHDISK, or rotational media. It can then be used for program updates, parameter
storage, or data logging applications. a non-bootable RAMDISK uses the WinSystems’ Uni-
versal Solid State Disk Driver (USSD) which is loaded via the boot media's CONFIG.SYS
file with the entry :

device = ussd.sys /mod:p /pad:1d4 /seg:e400 /psz:16 /inc:1 /spg:xx /dsz:yy

where the YYY in /DSZ:YYY is the size of the disk in Kilobytes and the XXX in the
/SPG:XXXis the starting page address in the array for this silicon disk. This hexadecimal
value is actually the count of 16K byte blocks preceding the start of the RAMDISK. The
simplest approach is to use the table below to determine the correct /SPG value.

Total RAM/ROM/FLASH /SPG Value
Prior to this socket

None /SPG:80
512K /SPG:A0
M /SPG:CO
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A couple of examples might help to illustrate. Suppose we're booting from a floppy or
hard disk and we have installed two 512K X 8 SRAMs. In order to create the desired 1 Meg
RAMDISK we would need the line :

device = ussd.sys /mod:p /seg:e400 /psz:16 /inc:1 /pad:1d4 /spg:80 /dsz:1024

which would indicate that we wish to create a disk of 1M (1024K) starting at the begin-
ning of the array.

For another example assume that we want a 512K ROMDISK and a 512K RAMDISK.
We would create our bootable floppy with the CONFIG.SYS line :

device = ussd.sys /mod:p /pad:1d4 /seg:e400 /psz:16 /inc:1 /spg:a0 /dsz:512

which would create the 512K RAMDISK which will be preceded by the 512K of ROM-
DISK. We would create our ROMDISK as previously described and place the EPROM into
U27. We would install our 512K SRAM into U26.

Afinal example would be touse the non-bootable RAMDISK in U26 as a secondary sili-
con disk to a DISK-ON-CHIP. In this case we are booting from the DISK-ON-CHIP and
will include the following CONFIG.SYS command line :

device = ussd.sys /mod:p /seg:e400 /psz:16 /inc:1 /pad:1d4 /spg:A0 /dsz:512
This will create a 512K RAMDISK in the silicon disk socket U27.

NOTE :USSD, as is the convention with DOS installable disk devices, creates a drive
with the NEXT AVAILABLE drive letter. Drives A: and B: are always reserved for the
physical floppy drive or the BIOS supported bootable Silicon Disk. In a system without a
hard disk, the next available drive letter would be C:. In a system with one or more hard
drive partitions, the silicon disk created with USSD will be the first available letter follow-
ing any other drive letters already in use. Also note that it is never necessary to format a
disk created with USSD. The disks are self formatting using the size and address informa-
tion provided on the CONFIG.SYS invocation line. During initialization, USSD examines
the silicon disk to determine if a disk already exists which matches the parameters speci-
fied. If so, no action is taken and the disk is used as is. If there is not a disk of the type and
size specified, it is created.

Page 4-3 OPERATIONS MANUAL SAT-DX 010425



WinSystems - "The Embedded Systems Authority"

4.5 Non-Bootable Flash Disk Usage

The ATMEL 5 Volt Flash Parts (29C040/29C040A) may also be used as a non-bootable
drive in a manner nearly identical to the RAMDISK usage described in the previous sec-
tion. The only change when using USSD for the ATMEL PEROMs is the addition of the

/EPT:256 parameter to the CONFIG.SYS line which installs the USSD driver. An ex-
ample using a 512K EPROM for a ROMDISK and a 512K PEROM device would need the
line :

device = ussd.sys /mod:p /pad:1d4 /seg:e400 /psz:16 /inc:1 /spg:a0 /dsz:512 /ept:256

in the CONFIG.SYS file on the floppy to be image. This invocation will create a 512K
Flash disk in the second socket of the array. Refer to the previous section on non-bootable
RAMDISK usage for additional details regarding the USSD driver.

4.6 DiskOnChip Usage

The SAT-DX supports the M-Systems’ Disk-On-Chip (DOC) Flash device in sizes rang-
ing from 2MB to 72MB. The DOC device contains a BIOS extension, the TFFS (Tiny Flash
File System), and the flash memory all in a single 32-pin device. The DOC unlike the other
WinSystems' SSD support for the SAT-DX emulates a hard disk rather than a floppy disk.
The DOC can be used as a secondary hard disk to a physical IDE drive or it can be the only
hard disk in the system.

The DOC is installed into the socket at U27. Refer to section 2.18 for correct device
jumpering and enabling of the DOC.

4.6.1 DOC Initialization

The DOC is initialized in an identical fashion to a fixed disk. DOS is booted (from floppy
or hard disk), FDISK is run on the DOC drive (Be sure to get the right drive), the system is
rebooted and then the DOC is formatted using the DOS format command.

Ifthe /S switch was used during formatting and there is no other fixed disk device speci-

fied or attached to the systems the DOC will become the boot device. If a hard disk is pres-
ent the DOC will become a secondary fixed disk.
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APPENDIX A

I1/0 Port Map

The following is a list of PC I/O ports. Addresses marked with a -"are not used on the
SAT-DX but their use should be carefully qualified so as not to conflict with other I/0
boards. I/O addresses marked with a '+ 'are used by the SAT-DX board and are unique to
the WinSystems' design. [/O Addresses marked with '**' are generally unused and should
be the basis for the first choices in I/O address selection.

Hex Range
000-00F

**0010-01F
020-021
+022-023
**024-03F
040-043
**04405F
060-06F
070-071
*0072-07F
080-08F
**090-09F
0A0-OBF
0C0-0DF
**0EO0-OFF
OFO0-0F1
OF2-1CF
+1D0-1DF
**1EO0-1EF
1FO-1FF
-200-20F
-210-21F
-220-22F
**230-237
-238-23B
**240-277
278-27F
**280-2AF
-2B0-2DF
-2E0-2E7
-2E8-2EF
**2F0-2F7
2F8-2FF
-300-31F
-320-32F
**330-377

010425

Usage
8237 DMA #1

FREE

8259 PIC #1

FINALI Chipset Registers
FREE

8254 Timer

FREE

8042 Keyboard controller
CMOS RAM/RTC

FREE

DMA Page Registers
FREE

8259 PIC #2

8237 DMA #2

FREE

Coprocessor Control
FREE

Watchdog timer, SSD Control and SSD configuration

FREE

Fixed Disk I/O
Joystick Port
PCM-SSD I/O Ports
Soundblaster 1/O Ports
FREE

BUS Mouse

FREE

LPTH

FREE

EGA Video

GPIB Interface
COom4

FREE

COom2

Prototype Card

XT Hard Disk
FREE

OPERATIONS MANUAL SAT-DX
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-378-37F Parallel Printer
-380-3AF SDLC
-3B0-3BB MDA
-3C0-3CF EGA Video
-3D0-3DF CGA
**3E0-3E7 FREE
-3E8-3EF COMS3
3F0-3F6 Floppy Disk
3F8-3FF COM1
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I3 APPENDIX B

Interr M

No. Addr Type

0 00 CPU

1 04 CPU

2 08 CPU

3 0C CPU

4 10 CPU

5 14 BIOS
186

6 18 186

7 1C 186

8 20 Hardware
286

9 24 Hardware
286

A 28 Hardware
286

B 2C Hardware
286

C 30 Hardware
286

D 34 Hardware
286

E 38 Hardware
386

F 3C Hardware

10 40 BIOS
286

11 44 BIOS
486

12 48 BIOS

13 4C BIOS

14 50 BIOS

15 54 BIOS

16 58 BIOS

17 5C BIOS

18 60 BIOS

19 64 BIOS

1A 68 BIOS

1B 6C BIOS

1C 70 BIOS

1D 74 BIOS

1E 78 BIOS

1F 7C BIOS

20 80 MS-DOS

010425
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Description

Divide by 0

Single Step

386 Debug Exception

MI

Breakpoint

Overflow

Print Screen

Bound Fault Exception
Invalid Opcode Exception
Coprocessor unavailable
IRQO - 18.2 Hz heart beat
LIDT - Double fault exception
IRQ1- Keyboard interrupt
Coprocessor Segment

IRQ2 - XT Reserved, AT - Slaved Controller
Invalid TSS exception

IRQS3 - COMM2

Segment not present

IRQ4 - COMM!1

Stack fault exception

IRQ5 - XT Hard Disk, AT = LPT
Protection fault exception
IRQ6 - Floppy Disk Interrupt
Page fault exception

IRQ7 - LPT1

Video BIOS functions
Coprocessor error exception
BIOS Equipment check
Alignment check exception
Memory size function

BIOS Disk functions

BIOS Serial functions
Cassette/Protected mode functions
Keyboard BIOS functions
BIOS Printer functions
SROM Basic Entry Point (IBM Only)
Boot loader function

BIOS Time of Day functions
Keyboard break vector

User chained timer tick
Video Initialization

Floppy Disk parameter table
CGA graphic character font
Program terminate
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21
22
23
24
25
26
27
28
29
2A
oF
30
33
3F
40
41

42
43
44
4A
50
51

5A
5B
5C
67
6D
70
71

72

73

74

75

76

77

80

FO
F1

FF

Page 6-1

84
88
8C
90
94
98
9C
A0
A4
A8
BC
Co
CC
FC
100
104
108
10C
110
128
140
144
168
16C
170
19C
1B4
1C0
1C4
1C8
1CC
1DO0
1D4
1D8
1DC
200
3C0
3C4
3FC

WinSystems - "The Embedded Systems Authority"

MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
MS-DOS
BIOS
BIOS
BIOS
BIOS
BIOS
BIOS
BIOS
BIOS
NET

NET

NET
MS-DOS
VGA
Hardware
Hardware
Hardware
Hardware
Hardware
Hardware
Hardware
Hardware

Basic

Not used

DOS function call
Terminate Address
Ctrl-Break exit address
Fatal Error Vector
Absolute disk read
Absolute disk write
Terminate

Idle signal

TTY output
MS-NET services
Print Spool

Long jump interface
Mouse functions
Overlay interrupt

Floppy 1/O when fixed disk present

Hard disk 1 parameter table
EGA Chain

EGA Parameter table pointer
EGA graphics character font
AT Alarm exit address

AT Alarm interrupt

Mouse functions

Functions

Boot chain

Net BIOS Entry

EMS Functions

VGA Service

IRQ8 - Real time clock
IRQ9 - Redirected IRQ2
IRQ10 - Unassigned

IRQ11 - Unassigned

IRQ12 - Unassigned

IRQ13 - 80287 Coprocessor
IRQ14 - AT Hard Disk
IRQ15 - Unassigned

OPERATIONS MANUAL SAT-DX

010425



APPENDIX C

SAT-DX Parts Placement Guide
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11/09/98 Parts List PAGE 1

14:06:18 WinSystems, Inc.

BEGINNING RANGE: SAT-DX2-66-0M ENDING RANGE: SAT-DX2-66-0M

ITEM BOM OVHD ITEM QTY

LEVEL ITEM KEY DESCRIPTION DESCRIPTION LOC KEY TYPE REQUIRED
1 SAT-DX2-66-0M 486 DX2 SBC, 66 MHZ, OMB SIMM DRAM 1
2 999-9999-001 SPECIAL NOTES 10-21-96 MEB (NEW) ARLIN Inv 1
2 0248-100-0000E ASSY SAT-DX2-66-0M SIMM REV.E ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 11-24-97 MEB 97-113 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 04-04-97 MEB ECO 97-28 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 10-21-96 MEB (NEW) ARLIN Inv 1
3 >603-1047-803 CAP .1luF 50v 20% CER 0805 ci-cs,c13,c18,c20,c22,C23,C25,C29-C31, ARLIN Inv 30
3 >999-9999-001 SPECIAL NOTES C33,C34,C36,C39,C41,C42,C45,C47-C52 ARLIN Inv 1
3 >603-1037-803 CAP .0luF 50v 20% CER 0805 C32,C35,C43,C44,C53 ARLIN Inv 5
3 >603-2207-403 CAP 22pF 50v 1% NPO 0805 Cc24,C28,C37,C40 ARLIN Inv 4
3 >603-1027-703 CAP 1000pF 50v 10% CER 0805 C38 ARLIN Inv 1
3 >603-2255-82B CAP 2.2uF 25v 20% TAN 3528 C26 ARLIN Inv 1
3 >603-1065-82D CAP 10uF 25v 20% TAN 6032 C27,C46 ARLIN Inv 2
3 >603-1053-82A CAP 1luF 16v 20% TAN 3216 c9-C12,C14-C17,C19,Cc21 ARLIN Inv 10
3 >124-0017-000 LED GREEN RECTANGLE L-153GDT (KN D1 ARLIN Inv 1
3 >124-0016-000 LED RED RECTANGLE L-153HDT (KNGB D2 ARLIN Inv 1
3 >201-0010-121 HDR 2X5 RA PRO IDH-10LP-SR3-TR/T J1 ARLIN Inv 1
3 >601-0000-503 RES 0 Ohm 5% 1/10w 0805 Jl2B,J13,J15B,J18B,J19B,R100,R109, ARLIN Inv 11
3 >999-9999-001 SPECIAL NOTES R119,R121,R122,R123 ARLIN Inv 1
3 >201-0050-121 HEADER RA 2X25 IDH50LP-SR3-TR/TG J2 ARLIN Inv 1
3 >201-0034-021 HDR 34 POS ST IDH-34LP-S3-TG/TR J3 ARLIN Inv 1
3 >201-0040-021 HDR 40 PIN ST IDH-40LP-S3-TG/TR J4 ARLIN Inv 1
3 >201-0050-021 HDR 2X25 ST PRO IDH50LP-S3-TG/TR J7 ARLIN Inv 1
3 >201-0036-010 HDR 1X36 UN TSW-136-07-G-S (SAM) J5,J6,J8,J16,J22-J24,J26,J29,3J30=1X3 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES Jl4,J28,327=1X2 ARLIN Inv 1
3 >201-0072-120 HDR 2X36 UN TSW-136-07-G-D J9=2X9 J11=2X3 J31,J32=2X5 ARLIN Inv .62
3 >200-0064-000 SOCKET 64 POS QPHF2-64-020-1W (P J20 ARLIN Inv 1
3 >200-0040-000 SOCKET 40 POS QPFH2-40-020-1w (P J21 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES INSTALL AFTER TEST, J26=1-2 (BATTERY) ARLIN Inv 1
3 >201-0008-601 HDR 8 POS MOLEX 22-11-2082 J25 ARLIN Inv 1
3 >665-0001-102 TRANSISTOR 2N7002 (SOT-23) Q1,02 ARLIN Inv 2
3 >117-0102-050 RN SIP 10P-9 RES 1K L101S102 (BK RP1 ARLIN Inv 1
3 >121-0472-050 RN SIP 9P-8 RES 4.7KOh L09-1S472 RP2,RP3,RP5,RP8 ARLIN Inv 4
3 >602-0103-512 RN 10K Oh, 5%, 2506/16 pin, Bus RP4,RP7,RP9,RP10,RP11,RP12 ARLIN Inv 6
3 >602-0102-512 RN 1K Ohm, 16 PIN, 15 RES BUSSED RP6 ARLIN Inv 1
3 >601-0103-503 RES 10K Ohm 5% 1/10W 0805 R20,R22,R24,R25,R27,R28,R33,R34,R96,R98 ARLIN Inv 15
3 >999-9999-001 SPECIAL NOTES R99,R106,R111,R113,R120 ARLIN Inv 1
3 >601-0102-503 RES 1K Ohm 5% 1/10W 0805 R13,R14,R26,R29,R93,R94,R112,R114,R115, ARLIN Inv 11
3 >999-9999-001 SPECIAL NOTES R117,R127 ARLIN Inv 1
3 >601-0220-503 RES 22 Ohm 5% 1/10w 0805 R71,R74-R92,R101,R102,R124,R128 ARLIN Inv 24
3 >601-2150-303 RES 215 Ohm 1% 1/10W 100V 0805 R95 ARLIN Inv 1
3 >601-1210-303 RES 121 Ohm 1% 1/10w 0805 R97 ARLIN Inv 1
3 >601-0331-503 RES 330 Oh, 5%, 0805 R103-R105,R108,R110 ARLIN Inv 5
3 >601-0106-503 RES 10 MegOhm 5% 1/10w 0805 R107 ARLIN Inv 1
3 >601-0101-503 RES 100 Ohm 5% 1/10w 0805 R116 ARLIN Inv 1
3 >200-0072-120 SOCKET 72 PIN SIMM, RHT ANGL AMP SIM1-HAND SOLDER, INSTALL BACK OF BOARD ARLIN Inv 1
3 >611-0004-001 IC, 74HC04M Ul ARLIN Inv 1
3 >250-0320-200 SKT STRP 32 POS SSs-132-G-2 (SAM) U2,U3,U04,U5,07,U8 ARLIN Inv 2.5
3 >200-0243-100 SOCKET 24 P .3 ICO-243-S8A-T (14 U21,U25 ARLIN Inv 2
3 >621-0014-016 IC, I/O CNTRLR ALi M5113 1F2S1P U6 ARLIN Inv 1
3 >623-0006-016 IC, M1489 (24) Ul4 ARLIN Inv 1
3 >801-0101-200 IC, CS82C55A (25) HARRIS Uls ARLIN Inv 1



11/09/98 Parts List PAGE 2

14:06:23 WinSystems, Inc.

BEGINNING RANGE: SAT-DX2-66-0M ENDING RANGE: SAT-DX2-66-0M

ITEM BOM OVHD ITEM QTY

LEVEL ITEM KEY DESCRIPTION DESCRIPTION LOC KEY TYPE REQUIRED
3 >670-0001-025 REGULATOR 5V-3.3V LINEAR TECH. L Ul6 ARLIN Inv 1
3 >622-0006-002 FREQ SYNTH 2-100MhZ AV9155-01Cw2 U1l7 ARLIN Inv 1
3 >620-0006-016 IC, 486 DX4-75 8K WB Uls ARLIN Inv 1
3 >623-0005-016 IC, M1487 (24) uUlo ARLIN Inv 1
3 >650-0032-002 SOCKET 32P AMP 822273-1 (28) u22 ARLIN Inv 1
3 >622-0007-001 IC, MAX692ACSA (Maxim only!) u23 ARLIN Inv 1
3 >611-0273-002 IC, 74HC273M U24 ARLIN Inv 1
3 >250-0320-200 SKT STRP 32 POS SS-132-G-2 (SAM) U26,U27 ARLIN Inv 2
3 >220-0019-000 XTAL 14.31818 U49-20-143 Yl - USE FOAM TAPE UNDER Y1 ARLIN Inv 1
3 >220-0001-000 XTAL 32.768KHZ TF U3X832768 Y2 - USE FOAM TAPE UNDER Y2 ARLIN Inv 1
3 >400-0248-000E PCB, SAT-DX REV.E *MASK:R1-R12 ARLIN Inv 1
2 0248-300-0000E SUB ASSY SAT-DX2-66 (75 MHZ CPU) ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 05-26-98 MEB ECO 98-54 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 11-24-97 MEB ECO 97-113 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 11-24-97 MEB ECO 97-111 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 10-20-97 MEB ECO 97-99 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 09-02-97 MEB ECO 97-83 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 06-18-97 MEB ECO 97-43 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 06-03-97 MEB ECO 97-37 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 01-28-97 MEB ECO 97-06 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES 10-21-96 MEB (NEW) ARLIN Inv 1
3 >111-0001-000 BAT 3V LI COIN CR2032-H04 (SONY) BT1 - MUST BE HAND SOLDERED, ARLIN Inv 1
3 >730-0026-000 PIEZO TRANSDUCER BRP2407L-30 LS1 - MUST BE HAND SOLDERED ARLIN Inv 1
3 >111-0032-000 INSULATOR BATTERY CR2032 INSTALL UNDER BT1,LS1 ARLIN Inv 2
3 >730-0083-000 IC, SP208CP (SIPEX), MAX208CNG ( U3,U5 ARLIN Inv 2
3 >901-0011-000 IC, PALC22V10-35PC (15,TI) (17,C U25 CS=5805 \SATDX\U25.JED ARLIN Inv 2
3 >999-9999-001 SPECIAL NOTES U21 CS=E720 \SATDX\U21.JED ARLIN Inv 1
3 >633-0001-015 IC, AT27C010-15JC (32) (ATMEL) U22 CS=2A2F \SPRINT\SATDX\RELO811.BIN ARLIN Inv 1
3 >201-0002-000 PLUG JUMPER 999-19-310-00 J8,J23,J24=1-2 ARLIN Inv 20
3 >999-9999-001 SPECIAL NOTES J9=5-6 7-8 11-12 13-14 17-18 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES Jl1=1-2 3-4 (75 MHZ CPU SPEED SETTING) ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES J29,J330=2-3 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES J31,J32=1-3 5-6 7-9 8-10 ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES *SHIPMENT JUMPERS: J28=1-2 ARLIN Inv 1
3 >502-0010-000 HEAT SINK, BDN10-3CB HEAT SINK, BDN10-3CB ARLIN Inv 1
3 >502-0009-000 HEAT SINK ADHESIVE MATERIAL,DX C *INSTALL ONTO CPU,ADHERE WITH CONDUCTIVE ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES SYNTHETIC RESIN COATED ALUMINUM MAT'L ARLIN Inv 1
3 >999-9999-001 SPECIAL NOTES PROVIDED BY WINSYSTEMS.502-0009-000 ARLIN Inv 1
2 910-0024-000 LABEL, STATIC SENSITIVE 130-02 ARLIN Inv 1
2 950-0003-000 BAG PINK POLY 8X10 CHISWICK 09-0 ARLIN Inv 1
2 910-0030-000 LABEL, AWARD BIOS ATTACH LABEL TO BIOS AFTER PRORAMMING ARLIN Inv 1
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REVISIONS
REV DESCRIPTION DATE APPROVED
A
Mounting Hole 125" Dia., 8 places
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NEC

NEC Electronics Inc.

1PD8255A

PROGRAMMABLE

PERIPHERAL INTERFACE

Description

The PDB255A-2 and xPDB255A-5 are general purpose
programmable input/output devices designed for use
with the 80B0A/B0B5SA microprocessaors. Twenty-four
110 {lnes may be programmed in two groups of twelve
(group | and group 1l) and used in thres modes of
operation. In the basic mods, (Mode 0), each group of
twelve 1/O pins may be programmed in sets of 4 to
input or output. In the strobed mode, (MODE 1), each
group may be programmed to have 8 lines of input or
output. Three of the remaining four pins In each group
are usad for handshaking strobes and interrupt
coentrol signals. The bldirectional bus mode, (MODE
2), uses the 8 lInes of port A for a bi-directional bus,
and five lines from port C for bus control signals.

Features

O Fully compatlble with the B080A/8085
microprocessor famities

All Inputs and outputs TTL compatible

24 programmable O pins

Dlrect bit set/reset eases control application
interfaces '

Elght Darlington drive outputs for printers
and displays

LS| drastically reduces system package count

O oo oog

Ordering Information

May System
Part Numbar Package Typs Cleck Fraquancy
uPDB255AC-2 40-pin plastic TP 5 MHz
pPDE255AC-5 40-pin plastic DIP 4 MHz

Pin Configuration

PAs 1 Y amlgPay
PAz (32 3 [ ras
PAr ] 1 [Oray
Pag [ 4 ar O Pag
BG[]s a8 {1 WA
c5(]s 18 1] RESET
aND (T Mo
A ]s - 3 ‘:HJ;
A7 2o
Pcr 110 § 00
PCy ] 11 - o
pcy 112 = 20 03 Dy
PCs (] 13 28110y
PCy ] 12 271y
PCy ] 15 28 2 Vo
PCy O] 18 25 1 PRy
PCo L] 17 24 [ Pl
FBa ] 18 23 [1PBs
B ] 10 f-Ru i M
PBal] 20 [ PBa
BL00I08A
Pin Identification
No. Symhel Function
1-4, 37-40 PA-PAg Port A (1/0)
5 ) Read input
6 cs Chip select input
7 £END Ground
8.9 A1 Ap Port address inputs
10-47 PCy-PCq Fart C {1/0)
18-25 PE7-PBy Part 8 (1/0}
26 Vee +5 V power supply
27-34 D7Dy Bidirectlonal data bus
35 RESET Reset input
36 WR write |sput
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Pin Functions
Dy-Dg (Data Bus Butfer)

These pins form a three-state, bidirectional data bus
buffer that Is controlled by input and output
instructions executed by the processor. Control words
and status information are also transmitted via DDy

CS (Chip Select)

A low Input to this pin enables the uPD8255A for
communication with the B0BOA/BO85A.

RD (Read)

A low Input to this pin enables the uPDB255A for
communlication with the 8080A/8085A,

WR (Write)

A low input to this pin enables the data bus buffer to
receive data or control words from the processor.
Ay, Ag (Port Address)

These inputs are used In conjunction with CS, RD, and
WR to control the selsction of one of the three ports
on the control word register. Ag and Aq are usually
connected 1o Ag and A4 of the processor addrass bus.

Block Diagram

RESET (Reset)

A high leve! Input to this pin clears the control register
and places ports A, B, and C in input mode. The input
latches in ports A, B, and C are not cleared,

PA7-PAg, PB7-PBy, PC7-PCy (Ports A, B, and C)

These three 8-bit VO ports can be configured to meet
a variety of functiona! requirements through system
software. The effectiveness and flexibllity of the
uPD8255A are further enhanced by specia! features
unique to each of the ports, as follows:

» Port A has an 8-bit data output latch/buffer,
data input latch/buffer, and data input iatch.

* Port 8 has an 8-bit data YO latch/butfer and an
B-bit data input buffer.

s Port C has an 8-bit output latch/buffer and a
data input buffer (Input not latchad).

Port G may be divided into two Independent 4-bit
controf and status ports for use with ports A and B.

Vee

~ +5 V power supply.

GND (Ground)
Connection to ground,

Power — —*4158Y¥ I Group
Suppliss — D 1
) Gwlup - Port o ]
a Ar-Phy
Controd
4] t—-
Qroup
|
Pant & "o
atdirsctional &Bit Uppar PCrPC,
Intmrral #
Oata Bus Data Bus "
Data /—
D Bus
7D Butter |\
Group
i
Part G 1o
Lower PCxPCq
14} ——
RO —— Group
G
wh-————o {0 e K Pt 1o
Ay =™ Lontral Control B PEy-PBy
Ag——————i Logic L]}
RESET — —— ] [ [ ¥
[
- .

B3002807E
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Functional Description

The readfwrite and contral logic manages all internal
and external transfers of data, control, and status. It
is through this block that the processor address and
control buses control the peripheral interfaces.

Through an OUT instruction in system software from
the processor, a control word is transmitted to the
uPDB255A. Information such as the mode, bit set, and
bit reset is used to inftialize the functional
configuration of each /O port,

Both group | and group !l accept commanda from the
readiwrite control logic and control words from the
internal data bus and in turn controls its associated
IQ ports, as follows:

* Group I: port A and upper port C (PC;-PCy)
+ Group II; port B and lower port C (PC3-PCp)

While the control word register can be written to, the
contents cannot be read back to the processor.

Absolute Maximum Ratings
TA = 29°C

G°C to +70°C
—65°C to +150°C
-051t0 47V

(Uperating tsmperature, Topr
Storage temperature, Tgg
Voltage an any pin with respect to Vgg

Comment: Stresses above those listed under Absolute Maximum
Ratings may cause permanent damagae to the device. This is a
stress rating only and functional operation of the device at these
or any other conditions above those Indicated in the operaticnal
sections of this speclfication is not implled. Exposure to absolute
maximum rating conditicns for extended periods may affect device
reliabllity.

DC Characteristics
Ta =010 +70°C; Vg = +5 V £10%; Vgg =0 V

Limits
Parameter Symbal Min Max Unit Tes! Conditlons
input low voltage V. -05 08 v
Input high woltage V4 2 Yee y
Output low voltage Vg 0.45 vV {2
Output high valtage Vgy 2.4 vV {3
Dartington drive Ign (1 -1 -4 mA Yeyr = 15V
current Rexy = 7500
Power supgly lee 120 mA Ve = 45V,
current cutput open
Input isakage IiH 10 ph Vi =V = Vg
currept
Input leakage I -10 A Viy =04V
current
Quiput feakage loH +10 A Vour = Voo
current CS =20V
Output leakage oL -10 WA Vour = 04 V;
cumrent ) LS =20V
Notas:

{1} Any set of eight cutputs from either port A, B, C can source 4
mA tnto 1.5 V.

2 lo = 25 mA for DB port; 1.7 mA for peripheral ports.

{3) loy = —400uA for DB port; —200 uA for peripheral ports.
Capacitance
Ta = 25°C, Vo = OV

Limiis Tast
Parameter Symhol Min Max tnit Conditions
Input ¢apacitance Cy 10 pF fe = 1 MHz
170 capacitance o 20 oF Unmeasured pins

returned to Vgg
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AC Characteristics

Ta = 0°C to +70°C; Vo = 45V 6%, Vgg = OV

8255a-2 925585
Limits Tost
Yaramatar Symhnl Min Max Min Max Unit Conditiany
Address stable befors READ tag 0 0 ns
Address stable after READ ™ 0 0 ns
READ pulse width . 200 250 e
Data valid from READ tRo 140 170 ns CL = 150 pF
Data float atter READ toF 100 100 ns Cp= 100 pF
10 10 ns CL = 15 pF
Time between AEADS and /WRITES gy 200 850 ns {Note 2)
Write
Address stably bafore WRITE taw 0 0 ns
Address stable after WRITE twa 0 20 ns
WRITE pulsa width tww 200 250 ns
Data vaild fo WRITE (V.E.) oW 100 100 s
Dala valid after WRITE twp 0 0 s
Other Tiing
WH = 0 to output twa 350 350 ns €, = 160 pF
Peripheral data batore RD t 0 0 ns
Peripheral data after ﬁﬁ R 0 0 ns
ACK pulse width tax 300 300 ns
STB pulse width ter 350 350 ns
Per. data btore TE. of 516 tpy 0 0 ns
Per. data aiter T.E. of 576 ey 150 150 s
ACK « 0 to output tap 300 300 ns £, = 150 pF
ACK = 0 to output fisat to 250 250 ns G, = 50 pF
20 20 C, = 15 pF
WR = t00BF = 0 twos 300 850 ns
ACK = D to OBF = 1 1408 350 350 ns
578 « 0o (BF = 1 i 300 300 s
FD =11 IBF = 0 tpia 300 300 ns
RE = GtoiNTR =0 tair 400 400 ns
STB = 110 INTR = 1 g 300 300 ns CL = 150 pF
ACK = 110 INTR = 1 tarr 350 350 ns
WR = 010 INTR = G twir 450 850 s C_ = 150 pF (Nota 3)

Nota:

{1) Period of reset pulse must be at least 50 us during or after
powar on. Subsaquent reset pulse can be 500 ns min.

2 | tay

— lpy tay

|

WA {

8-12

T

1RV 1

330025084

{3) INTR! may occur as early as WR.

AC Testing Load Circuit

Davica
Under
Test

Cp = 150 pF

i

—TWI_-O Yexr*

*VExT Is 54t at

durlng testing 1o g

the specification

B3.0028094




NE C uPD8255A

Timing Waveforms

AC Testing Input, Quiput Waveform

A
2.0 2.0
-~ L~
G =152 pF
ot — Tevt Fowts "‘“-\‘ a. .X:
0.45

Mode 0
RD \\ }{
f-—lln-—- - -—lun——l

Input From
Partpharal
fe——— lag———t

T8, Arho )( >(
b,

l
Y
0007 4 %{

ipr -

Basic Input {(READ)

WR * . }l(

[+——tow ——]+—twi ——|

D, 07 y
-

AW

€5, A1 Ao X )C
I

-ty ————

Quiput to y
Peripheral \

Basic Quiput (WRITE)

810023100
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Timing Waveforms (cont)

Mods 1

—

o tace |
QBF -
iwos

\ /

ATK \ /L_
1ak, tasr
Cuiput to
Pariphers|
—

§TB 10 f

Pariphseral /

‘m}
aF
_151_7} trin
-
INTR tair

TpH

nputtom ¥ h
Paripharal '_< 'y

kL
tes ]

230028120
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Timing Waveforms (cont)

Mode 2

Writs Data from
APDBONEA 16 LRDRZEEA

o r—}/

ACK from \ b tax:
Faripharai \ /

INTA

_ [ —
STE from
Pariphersl \ L,
tsi
IBF
irs A —=] r— ] tgp —
Peripheral Y
Bus —“—L—M——{ —<
h__
Data from e | . Data from '
Paripharal 1o xPDA5SA PH  PDBZSEA to Periphersi I8
RD
Awad Data from
uPDSZS5A to uPDBOESA
Nate:

1) Any saquance where WR vocurs belors ATK and STB oceurs balors AD |s permissible
(INTA = IBF +» MASK « ETE + KD + OBF » MASK » ATK » WR).

{2) Whan ihe LPDS255A is set 1o Mods 1 or 2,
OBF ia rasul 1 be high fagic 1)

53029130
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The uPDB2S5A can be operated In modes 0, 1 or 2
which are selected by appropriate contrel words and
are detailed below.

Mode 0

Mode 0 provlides basic input and output operations
through each of tha ports A, B, and C. Qutput data
Is latched and input data follows the peripheral. No
““handshaking” strobes are needed.

# 18 differsnt configurations in mode 0
& Two 8-blt ports and two 4-bit ports

# Inputs are not latched

@ Qutputs are latched

Mode 1

Mode 1 provides for strobed input and output opera-
tions with data transferred through port A or B and
handshaking through port C.

# Two 1/O groups (| and 1)

@ Both groups contain an 8-bit data port and a 4-bit
control/data port

# Both 8-blt data ports can be either latched input or
latched output

Mode 2

Mode 2 provides for strobed bidirectional operation
using PAgPA 7 as the bidirectional latched data bus.
PCaPC7 Is used for Interrupts and "handshaking” bus
flow control similar to mode 1. Note that PBoPB7 and
PCgPC, may be defined as mode 0 or 1, input or out-
put In conjunction with port A in mode 2.

@ An 8-bit latched bidirectional bus port (PAs-PA7)
and a 5-bit control port (PC3PCy)

@ Both Inputs and outputs are latched

® An additional B-bH Input or cutput port with a 3-bit
control port.

8-76

Basic Operation

Input Operation (Read)
Ay Ay RD WR (]

0 1 0 |PORT A ~» DATA BUS

1 Q 1 PGRT B — DATA BUS

0 0 1 PORT & — DATA BUS
Output Operation (Write)

& Ay | °0 | wr | cs

OATA BiIS — PORT A
DATA BUS — PORT B
DATA BUS — PORT C
DATA BUS —» CONTROL

et el =2 =
alol=]|c
-] -]
olal|lolo
ao|lojo|o

Disable Funclion

A Bg RO WR cs
X X X X 1 DATA BUS —
HIGH Z STATE
X X 1 1 0 {DATA BUS —
HIGH Z STATE
Note:

(1) X means “DO NOT CARE"”
{2 All condltions not listed are Illegal and shouid
be avoided.
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Formats

Mode Dsfinition, Bit/Rest Format

Control Word Cantrol Word

o [a oo [ [ o] o] E oo ]=]m]o]w]
]

Group I

Fort G (Lawer)
1 = Input
0 = Oulput

Port B
1 = Input
0 = Qutput

Mode Selection
+] 0 = Moda 0
1 = Mode 1

X x X
Don"t
Group | Cars Bit Set/Resm

1 = Set
0 = Raset

Port € {(Uppen)

— — ——* 1 = Inpyt

0 = Duipul

Bit Select

Port A
1 = Input o|1|2|3|4}5]|6}T

0 = Qurpui

Maéa Salection oo+ 71 ]ojo|1]1]®
00 = Mode D
01 = Made 1 ] alo|D 1 1 1 1 B2
1X = Mods 2

Mods Sat Flag BIt Set/Resat Flag
Mode Detinition 1w Active Bit/Reset a = Active

B-0026148
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