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General Information

1.1 Features

486D X4 at 100MHz or 5X86 at 133 MHz

100% PC-AT Compatible

Up to 32 Mbytes of user installable FPM or EDO DRAM
Optional 256K L2 Cache

Solid State Disk Support of up to 12MB

PCI High-Resolution VGA controller for CRT or Flat Panel usage
PCI IDE Controller

NE2000 Compatible 10BaseT, AUI, Ethernet Controller

Four 16550 Compatible Serial ports with optional RS422, RS485, J1708 interfaces
Bi-directional Parallel printer port supports EPP and ECP modes
48 Digital 1/0O lines with 24 line event sense capability

Dual Floppy Disk interface

16-Bit PC/104 Expansion Bus

Watchdog Timer with Power-fail reset

1.2 General Description

The LBC-486/586Plus is a small, high-performance, embeddable computer system on a single
board. It integrates a number of popular 1/0 options including VGA, Ethernet, Solid-State Disk, and
High-Density Paralel 1/0. Four PC compatible seria ports are standard, as are the floppy, hard disk,
and parallel printer interfaces. The LBC-Plusispopulated with either a100 MHz AM D D X4 processor
or the AMD 5x85 133 MHz processor. Up to 32Mbytes of user installable SIMM memory is sup-
ported. An optional 256K B level two cacheisalso available. A full 16-bit PC/104 expansion busis
provided for further expansion to an entire industry of add-on peripheralsincluding sound and speech
modules, SCSI controllers, Analog I/0O modules, and literally hundreds of other optionsavailable from
WinSystems and a variety of vendors supporting the PC/104 standard. An onboard silicon disk array
supportsdisksup to 2 megabytesin size and can utilize SRAM, PEROM or EPROM asthe 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 1 Megabyte to 12 Megabytes.
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1.3 Specifications

1.3.1 Electrica

Bus Interface : PC/104 8-Bit or 16-Bit expansion bus

System Clock : Jumper programmable from 4MHz to 50MHz

Interrupts : TTL Level input

VCC: +5V +/- 5% at 2.0A typical with a 133MHz 5X86 processor with 16M DRAM
1.8A typical with a 100MHz DX4 processor and 16M DRAM

VCC1: +12V +/-5% (Not required. PC/104 Expansion, Flat-Panel, or AUI use only)

VCC2 : -12V +/-5% (Not required. PC/104 Expansion or FLat-Panel use only)

1.3.2 Memory
Addressing : 32 Megabyte addressing
BIOS ROM : 128K OTPROM
Memory SIMM Socket : 72-pin Fast Page Mode 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 : 5.75 X 8.0 X 0.60 inches (without PC/104 modules or cables)

PC-Board : FR4 Epoxy Glass with 4 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 I/O : 50 pin RN type IDH-50LP
COM3/COM4 : 20-pin RN type IDH-20LP
Floppy Disk : 34 pin RN type IDH-34-LP
Fixed Disk : 40 pin RN type IDH-40-LP
Digital I/O : Two 50 pin RN type IDH-50-LP
10BaseT : RJ45
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1.3.4
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Ethernet AUI :

CRT:

Flat Panel :

Power/Reset :

PC/104 Bus :

Environmental :

Operating Temperature :

Non-condensing relative humidity :

991206

16 pin RN type IDH-16-LP
10 pin RN type IDH-10-LP
50 pin RN type IDH-50-LP
8 pin in-line Molex

64 Pin SAMTEC type ESQ-132-12-G-D
40 Pin SAMTEC type ESQ-120-12-G-D

-40°to +70° C

5% to 95%

OPERATIONS MANUAL LBC-Plus
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LBC-PLUS Technical Reference

2.1 Introduction

Thissection of the manual isintended to provide sufficient information regarding the configuration
and usage of the LBC-Plus board. WinSystems maintains a Technical Support group to help answer
guestions regarding configuration, usage, or programming of the board. For answers to questions not
adequately addressed in this manual, contact Technical Support at (817) 274-7553 between 8AM and
5PM Centra Time.

2.2 AL 1487/1489 Chipset

The LBC-Plus utilizes the ALI FINALI-486 Chipset which provides a highly-integrated, high-
performance backbonefor full PC/AT compatibility. The Chipset containsthelogicfor DRAM and bus
state control as well as the standard complement of 'AT' class peripherals, 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 PCI BUS IDE interface

A PC/AT compatible keyboard interface

These functional units are 100% PC/AT compatible and are supported by the AWARD BIOS and
setup. Usersdesiring to accesstheseinternal peripherasdirectly should refer to any manufacturersge-
neric literature on the equivalent discrete component.

There are anumber of internal registerswithin the Finali-486 chipset that are used by the BIOSfor
control and configuration. Refer to the I/0O map in Appendix A for port usage to avoid conflicts when
adding external 1/0O devices.
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2.3 CPU Speed Selection
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The LBC-Plus uses a Crystal controlled frequency synthesizer to control the CPU clock rate. The
jumper block at J12 allows for the selection of any of 8 CPU base clock frequencies ranging from 8
MHz to 100 MHz.

The table below gives all of the possible CPU clock speeds available by jumpering J12.

CPU J12 J12 J12

Speed 1-2 3-4 5-6

8 Mhz ON ON ON
16 MHz ON ON OFF
33 MHz ON OFF ON
40 MHz ON OFF OFF
50 MHz OFF ON ON
66 MHz OFF ON OFF
80 MHz OFF OFF ON
100 MHz OFF OFF OFF

NOTE : The LBC-Plus board will be jumpered at the factory for the rated speed of the installed
processor. Jumpering J12 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 operated above
their rated speed or temperature are not covered under the WinSystems standard product warranty.
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231 Clock Multiplier Select

486D X4 and 5X86 processors actually run at a multiple of the base oscillator frequency. The
jumper block at J36 allows selection of the multiplier as shown here:

J36 J36
123 123
Gm® O O omD

3X 2X - 486
4X - 5X86

2.4 PCI Clock Select

The PCI bus clock source must be selected using jumper blocks at J14 and J31. The CPUCLK
source may be selected any time the CPU base frequency islessthan or equal to 33MHz. For any CPU
base frequency in excess of 33MHz the CPUCLK/2 selection must be made.

Ji4 J31 Ji4 J31
lo 1 1 lo
2 i A | A | 2 i
3 30 30 3
CPUCLK CPUCLK/2
2.5 Memory Installation

The LBC-Plus utilizes user instalable 72-pin standard SIMMs. SIMM modules should be a
minimum speed of 70nS and X 32 architectureis preferred asthereisno support for the parity bits pro-

vided by X36 bit modules. A single SIMM socket is provided which can support DRAM sizes from
1MB to 32MB.

Installation is accomplished with power off by angling the SIMM module approximately 30 de-
greesfrom vertical and inserting the fingersinto the connector (It may be necessary to remove any de-
viceinstalledintheU27 socket. ). The SIMM moduleiskeyed slightly off-center and cannot beinserted
backwards without extreme force. Once the fingers are in the socket, the module isthen rotated to the
vertical until theretaining clipssnap into place. Removal isthereverse process. Pull theretaining clips
outward and the SIMM module, once released, should rotate back to an appropriate removal angle.

991206 OPERATIONS MANUAL LBC-Plus Page 2 - 3



WinSystems - "The Embedded Systems Authority”

2.6 Interrupt routing
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All interruptsonthe LBC-Plusarerouted to their respective PC/104 bus pins. Onboard peripherals,
serid, paralel, and disk are routed to their typical usage interrupts using the jumper block at J30. This
block allows disconnecting or rerouting of the onboard interrupts. Thelayout for the J30 header and the
default jumper settings are shown here.

J30

COM4
ENET
COM3
COM4
WS16C48
IDE
LPT
FLOPPY
COM3
COM1
COM2

Page 2 -4

lomo 2
3omp 4
5006
7008
9am 10
11 o= 12
13 om0 14
15 om0 16
17 o= 18
19 @m0 20
21 omp 22

IRQ9
IRQ10
IEQ11
IRQ12
IRQ15
IRQ14
IRQ7
IRQ6
IRQ5
IRQ4
IRQ3
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2.7 Real Time Clock/Calendar
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The LBC-Plus contains an onboard Clock/Caendar within the AL11487 chip. This clock is fully
compatible with the MC146818A used in the original PC-AT computers. This clock has a number of
features including periodic and alarm interrupt capabilities. In addition to the time and date keeping
functions, the system configuration iskept withinthe CMOSRAM contained in 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 what is configured viathe CMOS
RAM.

It may becomenecessary at sometimeto makethe CMOSRAM forget itscurrent configurationand
tostart fresh with factory defaults. Thismay be accomplished by removing power fromtheboard . Then
remove the jumper from pins 1-2 on J13 and place on pins 2-3 for 30 seconds. Replace the jumper on
J13 pins 1-2, power-up, and reconfigure the CM OS settings as desired.

NOTE : J13isthemaster battery enablejumper. Removing thejumper removesbattery power from
the entire board including the SSD array. Be sure that any data contained in battery backed SRAM is
backed up before removing the battery jumper. J13 must be jumpered 2-3 in the clear position if abat-
tery isnot installed.

2.8 Keyboard Interface

The LBC-Plus contains an onboard PC-AT style keyboard controller. Keyboard connection is
made through the Multi-1/0O connector at J3. An adapter cable P/N CBL-162-1 isavailable from Win-
Systemsto makeready accessto all of thedevicesterminated at theMulti-1/O connector. Usersdesiring
custom connectionsshould refer totheMulti-1/0O connector pin definitionsgivenlater inthismanual.
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2.9 Serial Interface
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The LBC-Plus provides four 16550 compatible RS-232 serial ports at the following addresses :

COM1 3F8H atlRQ4
COM2 2F8H atlRQ3
COM3 3E8H* atIRQ 5**
COM4 2E8H* atIRQ 9**

*COM ports 3 and 4 can be enabled or disabled individually viathe jumper block at J23. When J23
pins 1-2 are jumpered, COM 3 is enabled. When J23 pins 3-4 are jumpered, COM4 is enabl ed.

**Theinterrupts are not disconnected when COM3 or COM4 are disabled. Use the interrupt rout-
ing block described earlier to disconnect the default interruptsif desired.
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The two primary seria ports, COM1 and COM2 are configurable for RS-422, RS-485 or J1708,
with the addition of optional driver ICs. The configuration optionsfor each of the supported modesare
shown on the following pages.

COM1 - RS-232
COM1 DB9
J8 J10
U3 - Installed CD|loo06 [DSR
RX Data|2007 | RTS
123 123 U4 - Not Installed TX Data|3008 | cTs
00o0 ooo U8 - Not Installed DTR|4009 | RI
GND |50
COM?2 - RS-232
COM2 DB9
J9 J11 1006
U5 - Installed CD 15507 | DSR
RX Data RTS
123 123 U6 - Not Installed TX Data |3©08 CTS
000 000 U9 - Not Installed DTR 2009 Rl
GND |°°©

COM3/COM4 - RS-232

COM3 and COM4 are RS-232 only and are terminated at J2. An adapter cable is available from
WinSystems ( P/N CBL- 173-1), which adapts J2 to two standard DBOM connectors. The pin defini-
tionsfor J2 are shown here :

J2

com3pcD [ Loo2 | cOM3DSR
COM3RX | 3004 | COM3RTS
COM3TX | 5006 | COM3CTR
COM3DTR | 7008 | COM3RI
GND | 90010 | N/C
COM4DCD [110012 | COM4 DSR
COM4 RX |130014 | COM4RTS
COM4TX |150016 | COM4 CTS
COM4DTR [170018 | COM4RI
GND (190020 | N.C

991206 OPERATIONS MANUAL LBC-Plus Page 2 - 7
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29.1 RS-422 Mode Configuration

RS-422 levels are supported on both COM 1 and COM 2 with theinstallation of the optional “ Chip
Kit”, WinSystems part number CK-75176-2. This kit provides the driver 1Cs necessary for asingle
channel of RS-422. If two channelsof RS-422 are required then two kitswill be needed. RS-422 isa4-
wire point-to-point full-duplex interface allowing much longer cable runs than are possible with RS-
232. Thedifferential transmitter and receiver twisted pairs offer a high degree of noiseimmunity. RS-
422 usually requiresthe lines be terminated at both ends. Thistermination can be accomplished either
onthecableor by installing resisters on the board inlocationsreserved for them. The method for deter-
mining the correct resistor valuesisbeyond the scope of thisdocument but it isrecommended that trial
values of 100 ohms be used in all three locations at the receiver end. The following illustration shows
the correct mode jumpering, driver ICinstallation, 1/0 connector pin definitions, and terminationresis-
tor locations for each of the channels when used in RS-422 mode.

COML1 - RS-422
COM1 DB9

J8 J10
i N/C |1o006 |RX+
U3 - Not Installed >+ 12007 |RX-
123 123 U4 - Installed TX- |3008 |N/IC
000 @= 0 U8 - Installed N/C [4009 | N/C

GND |50

RS-422 NOTE : When used in RS-422 mode,
vee the transmitter must be enabled by setting the RTS

RS bit in the Modem Control Register (Bitl).

R9

R10 j

RX-
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COM2 - RS-422
COM2 DB9
J9 Ji1
N/C |1006 |RX+
U5 - Not Installed ™+ 2007 | RX-
123 123 U6 - Installed TX- |3008 |N/C
000 =0 O U9 - Installed N/C 4009 | N/C
GND (50

RS-422 NOTE : When used in RS-422 mode,
vee the transmitter must be enabled by setting the RTS
bit in the Modem Control Register (Bitl).

2.9.2 RS-485 Mode Configuration

The RS-485 Multi-drop interfaceis supported on both channel swith the install ation of the optional
“ChipKit”, WinSystems part number CK-75176-2. A singlekit issufficient to configure both channels
for RS-485. RS-485 isa2-wire multi-drop interface where only one station at atime talks (transmits)
while al otherslisten (receive). RS-485 usually requires the twisted pair be terminated at each end of
therun. Therequired termination values are dependent upon anumber of factorsincluding: lineimped-
ance, linelength, etc. A good trial valueis 100 ohmsin all threeresistor locations. Thefollowing illus-
trations show the correct jumpering, driver IC installation, 1/0O connector pinout, and termination
resistor locations for each of the channels when used in RS-485 mode.
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COML1 - RS-485

J8

123
o= O

VCC

o |

——+—— TX/RX+

R9

R10 j
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J10

123
(_Xo]

—— TX/RX-

COM1 DB9
N/C |loo6 [N/C
U3 - Not Installed TX/RX+ [2007 [N/IC
U4 - Installed TX/RX- |3008 [ N/IC
U8 - Not Installed N/C [4009 |N/C
GND |50

RS-485 NOTE : Because RS-485 uses asingle
twisted-pair, all transmitters are connected in paral-
lel. Only one station at atime may transmit or have
itstransmitter enabled. The transmitter Enable/Dis-
ableiscontrolled in software using bit 1 in the Mo-
dem Control Register (RTS). When RTS s set, the
transmitter isenabled, and when cleared (the normal
state) the transmitter is disabled and the receiver is
enabled. Note that it is necessary to allow some
minimal settling time after enabling the transmitter
beforetransmitting thefirst character. Likewise, fol-
lowing atransmission, 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 to avoid chopping
off the last character.

OPERATIONS MANUAL LBC-Plus 991206
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COM2 - RS-485
COM2 DB9

Jo Ji1
N/C|1o006 |N/C
U5 - Not Installed TXRX+ |2007 | NIC
123 123 U6 - Installed TX/RX- |[3008 | N/IC
&0 O om0 O U9 - Not Installed N/C 4009 | N/C

GND |50
vee RS-485 NOTE : Because RS-485 uses asingle

twisted-pair, all transmitters are connected in paral-
R14 E lel. Only one station at atime may transmit or have
itstransmitter enabled. The transmitter Enable/Dis-

—1— TXRX+ ableiscontrolled in software using bit 1 in the Mo-
R15 dem Control Register (RTS). When RTS s set, the
——+—— TXIRX- transmitter isenabled, and when cleared (the normal
R16 j state) the transmitter is disabled and the receiver is

enabled. Note that it is necessary to allow some
minimal settling time after enabling the transmitter
beforetransmitting thefirst character. Likewise, fol-
lowing atransmission, 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 to avoid chopping
off the last character.

2.9.3 SAE J1708 Configuration

The Society of Automotive Engineers (SAE) J1708 interface isavariation of the RS-485 interface
whichisusedfor “ Serial DataCommuni cations between Microcomputer Systemsin Heavy Duty Vehi-
cle Applications’. It is beyond the scope of this document to go into detail on the J1708 specification.
The LBC-Plus may be user configured for J1708 by the addition of the CK-75176-2 “ Chip Kit”. One
“ChipKit” issufficient to configure both channelsfor J1708. Theillustrationsthat follow show the cor-
rect jumpering, driver ICinstallation, I/O connector pindefinitions, and the termination network details
for each of the channels when used in J1708 mode.
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COM1 -J1708
COM1 DB9
J8 J10
N/C |1o06 |N/C
U3 - Not Installed TXRX+ |2007 | NIC
123 123 U4 - Installed TX/RX- |[3008 | N/IC
0 o= 0 o= U8 - Not Installed N/C 4009 | N/C
GND |50
VCC
R11 g
4. 7K R1 470 OHM
4 TX/RX+
R12 iCl .0022 ufd
Absent L
T C2.0022 ufd TX/RX-
R13 R2 470 OHM
4.7K j
COM2 -J1708
COM2 DB9
J9 J11
i N/C |1oo6 [N/IC
U5 - Not Installed TXRX+ 2007 | NIC
123 123 U6 - Installed TX/RX- |3008 [ N/C
0 o= O e U9 - Not Installed N/C |[4009 | N/C
GND |50
VCC
R14
4.7K R5 470 OHM
4 TX/RX+
R15 iC4 .0022 ufd
Absent ==
= 7T C3.0022 ufd TX/RX-
R16 R4 470 OHM
4.7K j
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The LBC-Plus supports afully bi-directional parallel printer port capable of EPP and ECP opera-
tions. Theparallel portismapped at 278H and isterminated at the M ulti-1/O connector J3. The pin defi-
nitions for the parallel port DB25 connector when using the CBL-162-1 cable are shown below :

2.10.1

STROBE

PDO
PD1
PD2
PD3
PD4
PD5
PD6
PD7
ACK

BUSY

PE

SLCT

Parallel Port Mode Selection

100
110
12 o0
130

o01l4
o015
016
ol7
018
019
020
021
022
023
024
025

AUTOFD
ERROR

INIT

SLIN
GND
GND
GND
GND
GND
GND
GND
GND

The parallel port modeis selected viathe jumper block at J6 per the following table :

J6
Jumpering

SPP Mode EPP Mode ECP Mode EPP/ECP Mode
3-5 3-5 1-3 1-3
4-6 2-4 4-6 2-4

991206
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2.10.2 ECPDMA Configuration

Whentheparallel portisused inan ECP configuration, thejumper blocksat J21 and J24 areused to
select the desired DMA channel as shown here:

J21 J24 J21 J24
12 12 12 12
GmD o 00 00
oo oo ome ()]
34 34 34 34
DMA Channel 1 DMA Channel 3

2.11  Speaker/Sound Interface

The LBC-Plus utilizes a high-impedance piezo type device for audio output. BIOS beep codes, er-
ror signaling, or user defined tones can be presented via this device.

2.12 PC/104 Bus Interface

The LBC-Plussupports1/O expansion through the standard PC/104 connectors at J26 and J29. The
LBC-Plus supports both 8-bit and 16-bit PC/104 modules. The PC/104 connector pin definitions are
provided on the following page for reference purposes.

2.13  Floppy Disk Interface

The LBC-Plus supports up to 2 standard 3 1/2" or 5 1/4" PC compatible floppy disk drives. The
drivesare connected viathel/O connector at J17. Notethat theinterconnect cableto thedrivesisastan-
dardfloppy 1/0O cableused on desk-top PCs. The cablemust havethetwisted section prior to thedrive A
position. The pin definitions for the J17 connector are shown here :

Ji7
GND |10 02 RPM/LC
GND |30 04 N/C
GND |50 06 N/C
GND |70 08 INDEX
GND |9 0o o 10 | MTRO
GND |110 o 12 | DRV1
GND |130 o0 14 | DRVO
GND (150 o 16 | MTR1
GND |170 o 18 | DIR
GND |190 o0 20| STEP
GND |210 o 22 | WDATA
GND (230 o0 24 | WGATE
GND [250 o0 26 | TRKO
GND (270 o0 28 | WPRT
GND (290 o 30 | RDATA
GND /310 o 32| HDSEL
GND |330 o0 34 | DSKCHG
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GND
RESET
+5V
IRQ9
-5V
DRQ2
-12V
ows
+12V
GND
MEMW
MEMR
oW
IOR
DACK3
DRQ3
DACK1
DRQ1
REFRESH
SYSCLK
IRQ7
IRQ6
IRQ5
IRQ4
IRQ3
DACK2

BALE
+5V
OSsC
GND
GND
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J26 J29
Bl o o Al ||OCHK GND| CO o o DO
B2 o o A2 BD7 SBHE| C1 o o D1
B3 o o A3 BD6 LA23| C2 o o D2
B4 o o A4 BD5 LA22| C3 o o D3
B5 o o A5 BD4 LA21| C4 o o D4
B6 o o A6 BD3 LA20| C5 o o D5
B7 o o A7 BD2 LA19| C6 o o D6
B8 o o A8 BD1 LA18| C7 o o D7
B9 o o A9 BDO LA17| C8 o o D8
B10o o Al0 | IOCHRDY MEMR| C9 o o D9
Bllo o All | AEN MEMW| C100 o D10
Bl12o o Al2 | SA19 SD8| C110 o D11
B13 0o o Al3 | SA18 SD9| C120 o D12
Bl4o o Al4 |SA17 SD10| C130 o D13
Bl150 o Al5 | SA16 SD11| C140 o D14
Bl16 o o Al6 | SA15 SD12| Ci150 o D15
B170 o Al7 |SA14 SD13| Ci16 0 o D16
B18 o o Al8 | SA13 SD14| C170 o D17
B190o o Al19 |SA12 SD15| C180 o D18
B20o o A20 |sA11l KEY| C190 o D19
B21 o o A21 |SA10
B22 0 o A22 |SA9
B23 0 o A23 | SAS
B240 o A24 |SA7
B250 o A25 |SA6
B26 o0 o A26 | SA5
B270 o A27 |SA4
B280 0 A28 | SA3
B290 o A29 |sSA2
B30o o A30 |sA1l
B31o0o o A31 | SAO
B32o0o o A32 |GND

OPERATIONS MANUAL LBC-Plus

GND
MEMCS16
IOCS16
IRQ10
IRQ11
IRQ12
IRQ15
IRQ14
DACKO
DRQO
DACK5
DRQ5
DACK6
DRQ6
DACK7
DRQ7
vce
MASTER
GND
GND
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2.14 IDE Hard Disk Interface

The LBC-Plus supports standard | DE fixed disks through the I/O connector at J18. A red activity
LED ispresent at D1. The pin definitions for J18 are shown here :

Ji8
RESET |1 o o2 |GND
D7 |3 o o4 |D8
D6 |50 o6 |D9
D57 o o8 |D10
D419 o0 o010 | D11

D3 110 o012 | D12
D2 |130 014 | D13
D1 |150 o016 | D14
DO |[170 018 | D15
GND |190 020 | N/C
GND |210 022 | GND
IOW |23 0 024 | GND
IOR [250 026 | GND
N/C 270 028 | ALE
N/C |290 030 | GND
INTRQ |[310 032 | IOCS16
Al |330 034 | N/C

HDCSO |370 038 | HDCS1
N/C |39 0 040 | GND

2.15 Watchdog Timer Configuration

The LBC-Plus board features a power-on voltage detect and power-down/power brown-out reset
circuit to protect memory and 1/O from faulty CPU operation during periods of illegal voltage levels.
This supervisor circuitry also features a watchdog timer which can be used to guard against software
lockups. Aninternal timer with aperiod of 1.5 secondswill, when enabled, reset the CPU if the watch-
dog has not been serviced within the allotted time. There are three watchdog modes available on the
LBC-Plus. With no jumper installed on J19, the watchdog is totally disabled and can never reset the
CPU. When J19 is jumpered on pins 2-3, the watchdog circuit is permanently enabled and timing be-
ginsimmediately with power-on. ThismodeisNOT compatiblewith the AWARD BIOS or withMS-
DOS but isavailable for directly embedded code that takes the place of the BIOS. The watchdog must
be accessed every 1.5 seconds or areset will occur. Petting in this mode is accomplished by writing to
I/O port 1EFH with any value.

An aternate mode of operation isvia software enable/disable control. Thismodeis set by jumper-
ing J19 pins 1-2. In thismode the watchdog timer powers-up disabled and must be enabled in software
beforetiming will begin. Enabling isaccomplished by writing alto1/O port 1EEH. WritingaOto /O
port 1EEH will disable the watchdog. After enabling, petting may be accomplished by writing any
valueto I/O port 1EFH at |east every 1.5 seconds or areset will occur. This mode of operation can be
used withthe BIOS or DOS provided that the watchdog is disabled before making any extensive BIOS
or DOScalls, especially video or Disk 10 callswhich could exceed the 1.5 seconds allowed. The draw-
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back to this mode is that a lockup during the time the watchdog is disabled will not allow for auto-
recovery and will require an external reset.
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2.16 Status LED

A green LED is populated on the board at D2 which can be used for any application specific pur-
pose. The LED can beturned onin softwareby writingalto1/O port 1LEDH. The LED can beturned of f
by writing a0 to 1EDH.

2.17 Battery Select Control

An onboard 200mAh nominal capacity, lithium coin-cell battery is provided for the CMOS
Clock/Calendar andfor battery backing-up Solid State Disk SRAMs. A master battery enablejumperis
provided at J13. When J13isjumpered pins 1-2, battery power issupplied to the Clock/Calendar and to
theindividual jumper blocks for battery backup of SSD SRAMs. When J13 isjumpered pins 2-3, the
battery is totally disconnected and no current will be drawn from it. Battery life is highly dependent
upon duty cycleasthereisno current drawn from the battery when +5 voltsisapplied to the board. Both
storage and operational temperatures play a prominent factor in battery life. High temperatures will
shorten battery life significantly. J13 must be jumpered 2-3 in the clear position if a battery is not
installed.
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2.18 Power/Reset Connection

Power is supplied to the LBC-Plus viathe connector at J7. The pin definitionsfor J7 are given be-
low. Anoptional normally-open push-button-reset switch may also be connected to J7 between PBRE-
SET* and ground.

J7
8 0 | PBRESET*
7 0 | GND
6 0 | GND
5 0 | GND
4 0 | +5V
3 0 | +5V
2 0| +12V
1o |-12v
2.19 Silicon Disk Configuration
J38
24 6810
00000
00000
13579
340 J34
1o
lo ‘ [ oovoccccccccoccoaaacannns 20
2 0 P e [ 3 o
30 ] bl sessssssssssssssssssstass
!IIIIIIII % % IIIIIIIIIIhE J16
E E =\|||||||||||JE 1 (0]
3139 Z S o0000000000 % 8
24 6810
00000
00000
13 579 | [ 23 7 mmmmmmmmn s B s ool olso| o (55| B munnye P Essdesoes 195
lo
E ° EIHHI\HHIHHIIHMH‘HIH; 2 (o}

The LBC-Plussupportsthe use of EPROM, PEROM (Flash), SRAM, and the M-Systems DiskOn-
Chip (DOC) devicesto beused as Solid State Disk (SSD) drives. Section 4 of thismanual providesthe
necessary information for the generation and usage of the Silicon drives. This section documentsthere-
quired hardware configurationsfor the varioustype of devices. Two 32-pin JEDEC memory sockets at
U27 and U23 are used to contain the RAM, ROM,Flash, or DOC devicesused for thedisk. Thesilicon
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disk array ismemory mapped into a16k byte hole at segment E4A00H and hasan 1/O control register at
1ECH.

2.19.1 Silicon Disk Mode

There are two basic modes of Silicon Disk operation on the LBC-Plus. The first uses the onboard
Bl1OSextension and supportstheuse of 512K or IM EPROMS, 512K SRAMS, or 512K ATMEL Flash
Devices. The second mode uses the M-Systems DiskOnChip device. The mode is controlled via the
jumper block at J25 as shown here:

J25 J25

1 1o

2 g 20
DOC Mode SSD Mode

NOTE : Jumpering for DOC mode with EPROMs, RAMSs, of Flash devices installed effectively
actsasadisableto the Solid State Disk and similarly when aDOC deviceisinstalled and thejumper is
selected for standard devices the DOC is disabled.

IMPORTANT NOTE : Toinsure Windows 95 compatibility, J25 must be jumpered 1-2.

2.19.2 Device Size Selection

The onboard Solid State Disk array supports either 512K EPROMs, SRAMsor FLASH device or
1M EPROM devices. The device size selection is made at J16 as shown here :

J16 J16

lo 1

2 g 2 E

3 30
512K or DOC Device 1M Devices
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2.19.3 Device Type Sdlection

Each of the devicesinthearray hasanindividual devicetypejumper block at the device socket. J39

setsthe devicetypefor U27 and J38 setsthe devicetypefor U23. The supported devicetypejumperings
are shown here :

24 6810 24 6810 24 6810 24 6810 24 6810
OEEG!J 0 O omD oi(—)g omp WD OO0 O
(0] OmD O =m0 O 08 e O (mD O OO =D O
13579 13579 13579 13579 13579
512K X 8 512K X 8 512K X 8 1 MEG X 8 DOC

SRAM EPROM PEROM EPROM DEVICE

2.19.4 Battery Backup Selection

When using SRAM devicesand nonvolatile operation isdesired, battery backup can be selected on
asocket-by-socket basis. J40 for U27 and J34 for U23. Theillustration below showsthe jumpering for
battery backup or standard operation.

1 lo

2 E 2 S

30 3
Battery Backup Battery Backup

Enabled Disabled

NOTE : Having the jumper(s) selected for battery backup when using other than low-power-

standby SRAMSs (such aswith EPROMs, or PEROM ) will result in the quick draining of the onboard
battery.

2.19.5 Silicon Disk Notes

1. Wheninstalling devices, U27 isthefirst devicein the array and must aways contain thefirst de-
vice of abootable disk.

2. The DiskOnChip option must use the socket at U23. WhenaDOC isinstalled, U27 is available
as a Secondary Silicon Disk device. See section 4.4 for more information.

Page 2 - 20 OPERATIONS MANUAL LBC-Plus 991206



WinSystems - "The Embedded Systems Authority”

2.20 Parallel 1/0

The LBC-Plus utilizes the WinSystems WS16C48 ASIC high-density 1/0 chip mapped at a base
addressof 120H. Thefirst 24 lines are capable of fully latched event sensing with sense polarity being
software programmable. Two 50-pin connectors alow for easy mating with industry standard 1/0
racks.

9 138y DEDEDAD, U Jl

Gl i B @] goo9e99999990000a90000000

alofdeoool Hoogoodsllololo] [ Joccocoooo] | D] moocosccocsccccasccoccccccan

444 )

i 10

T 128 J22 oo oo cao

o) IS 71} svo00ccc00000000000000000
E (0]

J5 un

LR LR AT NN VAT RY Y B} T
IEEEERER]
o AB

O @ayt
ca
olo

200D BiEow
ol WD O RS
R ——— 0 IIIIIIIIIIIIIIIIIIIIIIIIIIII
IR AR o ]

EEEI
puiE i

S i C 4]

oo -
oo

J15

1o
20

157
208 uz6 157

2.20.1 Pardld I/O Enable

The parallel features of the LBC-Plus can be enabled or disabled using the jumper block at J15.
When J15 is jumpered the parallel 1/0 is enabled at I/0O address 120H. When J15 is open the 16 ad-
dresses starting at 1/0 address 120H are free for use by other devices.

2.20.2 Pardld 1/0O Connectors

The48linesof paralel 1/0 areterminated through two 50-pin connectors at J4 and J5. The J4 con-
nector handles /0 ports 0-2 while J5 handles ports 3-5. The pin definitionsfor J4 and J5 are shown on
the following page.
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Port 2 Bit 7
Port 2 Bit 6
Port 2 Bit 5
Port 2 Bit 4
Port 2 Bit 3
Port 2 Bit 2
Port 2 Bit 1
Port 2 Bit O
Port 1 Bit 7
Port 1 Bit 6
Port 1 Bit 5
Port 1 Bit 4
Port 1 Bit 3
Port 1 Bit 2
Port 1 Bit 1
Port 1 Bit O
Port 0 Bit 7
Port O Bit 6
Port 0 Bit 5
Port O Bit 4
Port 0 Bit 3
Port 0 Bit 2
Port 0 Bit 1
Port 0 Bit O

+5V
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J4

loo?2
3004
5006
7008
90010
110012
130014
150016
170018
190020
210022
230024
250026
270028
290030
310032
330034
3500 36
370038
390040
410042
43 0044
450046
470048
49 0 0 50

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

Parallel /O VCC Enable

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

+5V

J5

loo?2
3004
5006
7008
90010
110012
130014
150016
170018
190020
210022
230024
2500 26
270028
290030
310032
330034
3500 36
370038
390040
410042
43 0044
450046
470048
49 0 050

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

Thel/O connectorscan provide +5 voltsto an 1/O rack or for miscellaneous purposes by jumpering
J1. When Jlisjumpered +5 voltsis provided at pin 49 of both J4 and J5. It the user's responsibility to
limit current to a safe value (less than 1A) to avoid damaging the CPU board.

2.20.4 WSI16C48 Register Definitions

The LBC-Plususesthe WinSystems' exclusive ASIC device, the WS16C48. Thisdevice provides
48linesof digital I/0. Thereare 17 uniqueregisterswithinthe WS16C48. Thefollowing table summa-

rizes the registers and the text that follows provides details on each of the internal registers.
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I/Oc,)Af?Sdertess Page 0 Page 1 Page 2 Page 3
OOH Port 0 I/0 Port 0 I/0 Port 0 I/0 Port 0 I/O
01H Port 1 1/0 Port 1 1/0 Port 1 1/0 Port 1 1/0
02H Port 2 1/0 Port 2 1/0O Port 2 1/0 Port 2 1/0
03H Port 3 1/0 Port 3 1/0 Port 3 1/0 Port 3 1/0
04H Port 4 1/0 Port 4 1/0 Port 4 1/0 Port 4 1/0
O5H Port 5 1/0 Port 5 1/0 Port 5 1/0 Port 5 1/0
O6H Int_Pending Int_Pending Int_Pending Int_Pending
07H Page/Lock Page/Lock Page/Lock Page/Lock
08H N/A Pol O Enab O Int_1DO
09H N/A Pol 1 Enab 1 Int_ID1
OAH N/A Pol 2 Enab 2 Int_1D2

Reqister Details

Port 0-5 I/O - Each /O bit in each of the 6 ports can be individually programmed for input or out-
put. Writing a'0' to abit position causes the corresponding output pin to go to a High-Impedance state
(pulled high by external 10K ohmresistors). Thisallowsit to beused asaninput. Whenused intheinput
mode, aread reflectsthe inverted state of the 1/0O pin, such that ahigh onthe pinwill read asa'0’ inthe
register. Writing a'1' to a bit position causes the output pin to sink current (up to 12mA), effectively
pulling it low.

INT_PENDING - This read-only register reflects the combined state of the INT_IDO through
INT_ID2 registers. When any of the lower 3 bitsare set, it indicates that an interrupt is pending on the
I/O port corresponding to the bit position(s) that are set. Reading thisregister allowsan Interrupt Serv-
ice Routine to quickly determine if any interrupts are pending and which 1/0O port has apending inter-
rupt.

PAGE/LOCK - Thisregister servestwo purposes. Theupper two bitssel ect theregister pagein use
as shown here:

D7 D6 Page
0O O PageO
0O 1 Pagel
1 0 Page?2
1 1 Page3
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Bits 5-0 allow for locking the 1/0O ports. A '1' written to the I/O port position will prohibit further
writes to the corresponding |/O port.

POLO-POL2 - Theseregistersare accessi blewhen page 1isselected. They allow interrupt polarity
selection on a port-by-port and bit-by-bit basis. Writing a'1' to abit position selectstherising edge de-
tection interrupts while writing a'0' to a bit position selects falling edge detection interrupts.

ENABO-ENAB?2 - Theseregisters are accessible when page 2 is selected. They allow for port-by-
port and bit-by-bit enabling of the edge detection interrupts. When set to a'l1' the edge detection inter-
rupt isenabled for the corresponding port and bit. When cleared to a'0' the bit's edge detection interrupt
isdisabled. Notethat thisregister can be used to individually clear apending interrupt by disabling and
reenabling the pending interrupt.

INT_IDO - INT_ID2 - These registers are accessible when page 3 is selected. They are used to
identify currently pending edge interrupts. A bit whenread asa'l' indicatesthat an edge of the polarity
programmed into the corresponding polarity register has been recognized. Notethat awriteto thisreg-
ister (value ignored) clears ALL of the pending interruptsin this register.

2.21 VGA Configuration
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2.21.1 Introduction

The LBC-Plus uses athird generation CRT/Flat panel VGA controller. It supports standard VGA
output aswell asavariety of Flat Panel Displaysusing optional Flat Panel Adapter (FPA) modules. The
video onthe LBC-Plus usesthe Chipsand Technologies 6554X series of high performanceVVGA con-
trollers. The C&T controller supports standard and Super-VGA modes as well as Color and Mono-
chrome panels with 8,9,12,15,16,18, and 24-bit interfaces. WinSystems provides flat panel support
through a series of FPA (Flat Panel Adapter) modules. Contact your WinSystems A pplications Engi-
neer for the most current list of available FPAs and supported panels.

Detailsregarding interfacing to specific Flat Panelsisnot providedinthismanual but should beref-
erenced in the documentation accompanying the FPA module. Attempted connection to any flat panel
not directly supported by aWinSystemsFPA moduleisat the user'srisk and extreme care should be ex-
ercised to avoid damaging or destroying the panel.

HAZARD WARNING : L CD panelscanrequireahigh voltagefor the panel backlight. Thishigh-
frequency voltage can exceed 1000 volts and can present a shock hazard. Care should be taken when
wiring or handling theinverter output. To avoid danger of shock and to avoid damaging fragile and ex-
pensive panels, make al connection changes with power removed.

2.21.2 VGA BIOSROM Type Selection

The LBC-Plus comes standard with a video BIOS expansion ROM populated at U15. Various
ROM sizes can be used to support avariety of flat panel configurations each needing itsown BIOSim-
age. The FPA adapter modul es, when connected to J33, automatically select the correct BIOSimagefor
the panel family the FPA supports. The factory will ordinarily configure the BIOS ROM for the size
provided but theillustration below showsthe proper jumpering of J20 for the supported ROM sizes.

J20 J20
12 12
00
w0 i
34 34
27C010 27C080
27C020
27C040
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2.21.3 CRT Output Connection

Video output to a standard VGA monitor is made via the connector at J27. An adapter cable part
number CBL-207-1 isavailable from WinSystemsto adapt from J27 to the standard DB15 VGA con-
nector. The pin definitions for the J27 connector are shown here :

RED
GREEN
BLUE
HSYNC
VSYNC

2.21.4 Flat Panel Output Connection

J27

loo?2
3004
5006
7008
90010

GND
GND
GND
GND
GND

Connectionto all flat panelsismade viathe 50-pin connector at J33. Thisconnector iscabled to the
appropriate FPA (Flat Panel Adapter) module which then breaksout the necessary cabling for attach-
ment to the panel itself. The FPA module also supplies any special controlsthat may be needed for the
panel. Refer to the FPA documentation for specific hook-up instructions. Thepindefinitionsfor J33 are

shown here:

J33

SWO
SW2
P23
P21
P19
GND
P17
P15
P13
GND
P11
P9
P7
GND
P5
P3

GND
SHFCLK
FLM
ENVCC
ENVEE
PVS
+12V
VCC

loo?2
3004
5006
7008
90010
110012
130014
150016
170018
190020
210022
230024
250026
270028
290030
310032
330034
350036
370038
390040
410042
43 0044
450046
470048
49 0 050

SwWi
SW3
P22
P20
P18
GND
P16
P14
P12
GND
P10
P8
P6
GND
P4
P2
PO
GND
LP

ENBKL
PHS
-12V
+12V
vCcC
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2.21.5 Video Mode Tables

The LBC-Plusvideo section supportsanumber of standard and extended V GA modes. Thefollow-
ing tables extracted from the C& T 65540/65545 databook show the video modes along with the re-
quired amount of RAM.

Standard Video Modes - VGA Standard

Mode Display Text Font Pixel Dot Horizontal | Vertical Video CRT
# Mode Colors Display | Size | Resolution Clock | Frequency| Frequency Memory, CODE
(Hex) (MH2) (KH2) (H2)
40 X 25/9 X 16| 360 X 400 | 28.322
0+, 1+ Text 16 40X 25/8 X 14| 320 X 350 | 25.175 315 70 256KB | A,B,C
40X 25/ 8 X8| 320 X200 | 25.175
80 X 25/9 X 16| 720 X400 | 28.322
2+, 3+ Text 16 |80 X 25|8 X 14| 640 X350 | 25.175 315 70 256KB | A,B,C
80 X 25/ 8 X8 | 620 X200 | 25.175
4 Graphics| 4 40X 25/ 8X8 | 320X 200 | 25.175 31.5 70 256KB | AB,C
Graphics| 4 40X 25|/ 8X8 | 320X 200 | 15.175 31.5 70 256KB | AB,C
6 Graphics|] 2 [|80X25|/8X8 | 640 X200 | 25.175 31.5 70 256KB | AB,C
80 X259 X 16| 720 X 400
7+ Text | Mono [80 X 25/9 X 14| 720 X 350 | 28.322 315 70 256KB | A,B,C
80 X 25/ 9X8 | 720 X 350
D Planar 16 |40X 25| 8 X8| 320 X200 | 25.175 315 70 256KB | AB,C
E Planar 16 |80X 25| 8 X8| 640 X200 | 25.175 31.5 70 256KB | AB,C
F Planar | Mono |80 X 25|8 X 14| 640 X 350 | 25.175 315 70 256KB | AB,C
10 Planar 16 |80 X 25/8 X14| 640 X350 | 25.175 31.5 70 256KB | AB,C
11 Planar 2 80X 30|8X16| 640 X 480 | 25/175 315 60 256KB | AB,C
12 Planar 16 |80 X 30/8 X16| 640 X480 | 25.175 315 60 256KB | AB,C
13 Pgicxkjd 256 |40 X 25/ 8 X8 | 320 X200 | 25.175 315 70 256KB | A,B,C
CRT Codes

A - PS/2 Fixed Frequency analog CRT or equivalent (31.5/35.5 Khz Horizontal Frequency Specification)
B - Multi-Frequency CRT Monitor (37.5 Khz minimum Horizontal Frequency Specification) (NEC MultiSync 3D or equivalent)
C - Multi-Frequency High-Performance CRT Monitor (48.5 KHZ minimum Horizontal Frequency Specification) MultiSyc 5D or equivalent

991206 OPERATIONS MANUAL LBC-Plus Page 2 - 27



WinSystems - "The Embedded Systems Authority"

Extended Resolution Modes

Mode Display Text Font Pixel Dot ) Horizontal| _Vertical Video CRT
# Mode Colors Display | Size |Resolution Clock |Frequency| Frequency Memory | CODE
(Hex) (MHz) (KHz) (H2)
20 | 4-BitLinear | 16 | 80X 30 |8X16|640 X 480|25.175 31.5 60 512KB | AB,C
22 | 4-BitlLinear | 16 |100 X 37|8 X 16|800 X 600| 40.00 37.5 60 512KB | B,C
- 1024 X
24 | 4-BitLinear | 16 |128 X488 X 16 768 65.00 48.5 60 512KB C
24| 44.90 35.5 43 512KB | B,C
30 | 8-BitLinear | 256 | 80 X 30 |8 X 16|640 X 480 |25/175 31.5 60 512K | A,B,C
32 | 8-BitLinear | 256 100 X 37|8 X 16|800 X 600 | 40.00 37.5 60 512KB | B,C
34 | 8-BitLinear | 256 |128 X 48|8 X 16 1(;26‘:;( 65.00 48.5 60 1MB C
34l 44.90 35.5 43 1MB B,C
40 |16-BitLinear| 32K | 80 X 30 |8 X 16| 640 X 480 |50.350 31.5 60 1IMB | AB,C
41 |16-BitLinear| 64K | 80 X 30 |8 X 16| 640 X 480 |50.350 31.5 60 iMB | AB,C
50 [24-BitLinear| 16M | 80 X 30 |8 X 16|640 X 480| 65.00 27.1 51.6 1MB B.C
60 Text 16 |132X25/8X 16 13%?( 40.00 30.5 68 256KB | AB,C
61 Text 16 |132X50/ 8 X 16 133?( 40.00 30.5 68 256KB | AB,C
6A,70 Planar 16 1100 X 37|8 X 16|800 X 600| 40.00 38.0 60 256KB | B,C
72,75 Planar 16 (128 X488 X 16 1(;26‘:;( 65.00 48.5 60 512KB C
72,75I 44.90 35.5 43 512KB | B,C
78 |Packed Pixel| 16 | 80X 25 |8 X 16|640 X 400|25.175 31.5 70 256KB | AB,C
79 |Packed Pixel| 256 | 80 X 30 |8 X 16|640 X 48025.175 31.5 60 512KB | AB,C
7C |Packed Pixel| 256 |100 X 37|8 X 16|800 X 600 40.00 37.5 60 512KB | B,C
7E |Packed Pixel| 256 |128 X488 X 16 1(;26‘:;( 65.00 48.5 60 1MB C
7El |Packed Pixel 44.90 35.5 43 1MB B,C

Support for the modes above is included directly in the BIOS. The ‘I" in the mode # column indicates “interlaced”

CRT Codes

A - PS/2 Fixed frequency analog CRT or equivalent (31.5/35.5 Khz Horizontal Frequency Specification)
B - Multi-Frequency CRT Monitor (37.5 Khz minimum Horizontal Frequency Specification) (NEC MultiSync 3D or equivalent)
C - Multi-Frequency High-Performance CRT Monitor (48.5 KHZ minimum Horizontal Frequency Specification) MultiSyc 5D or equivalent
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High Refresh Modes

Mode Display Text Font Pixel Dot ) Horizontal| _Vertical Video CRT
# Mode Colors Display | Size |Resolution Clock |Frequency| Frequency Memory | CODE

(Hex) (MHz) (KHz) (H2)
12 Planar 16 | 80X30|8X16|640X480]| 31.50 37.5 75 256KB | B,C
30 | 8-BitLinear | 256 | 80X 30 |8 X16|640 X480 31.50 37.5 75 256KB C
79 |Packed Pixel| 256 | 80X 30 |8 X16|640 X480 31.50 37.5 75 512KB C

6A,70 Planar 16 100 X 37|8 X 16|800 X 600| 49.50 46.9 75 512KB C
32 | 8-BitLinear | 256 |100 X 378 X 16|800 X 600 | 49.50 46.9 75 1MB C
7C |Packed Pixel| 256 |100 X 378 X 16800 X 600 49.50 46.9 75 1MB C

2.22  Ethernet Configuration

The Ethernet section of the LBC-Plus usesthe National 83905 AT/LANTIC Loca AreaNetwork
Twisted-Pair Interface controller. The AT/LANTIC controller isaCMOS/VLSI deviceusedintheim-
plementation of CSMA/CD local area networks. Supported network interfaces include 10BASE5 or
10BA SE2viaan external transceiver connected to the AUI port, and twisted pair Ethernet (10BASE-T)
using the onboard transceiver. The AT/LANTIC providesthe Ethernet Media Access Control (MAC),
Encode-Decode (ENDEC) with an AUI interface, and 10BASE-T transceiver functionsin accordance
with |EEE 802.3 standards.

This functional block incorporates the receiver, transmitter, collision heartbeat. loopback jabber,
and link integrity blocks as defined in the standard. The transceiver when combined with the equaliza-
tion resistors, transmit/receive filters, and pulse transformers provide a complete physical interface
from the AT/LANTIC Controller ENDEC module and the twisted-pair medium.

The integrated ENDEC module allows the Manchester encoding and decoding via a differential
transceiver and phase-lock-loop decoder at 10 Mbit/sec. Also included are a collision detect translator
and diagnostic loopback capability. The ENDEC moduleinterfaces directly to the transceiver module
and providesfull IEEE compliant AUI (Attachment Unit Interface) for connectionto other mediatrans-
ceivers.

The Media Access Control (MAC) function is provided by the Network Interface Control (NIC)
modulewhich providessimpleand efficient packet transmission and reception control by meansof off-
chip memory which can beaccessed either through an I/O port or mapped into the system memory map.

An onboard EPROM holds the Ethernet Address and optional configuration information. Thisal-
lowsfor “jumperless’ configuration using software to configure the board for its operating mode, me-
diatype, 1/0 address, interrupt, etc.
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2.22.1  Jumpered vs. Jumperless Mode

The Ethernet section can be configured either through the jumper block at J35 (described |ater) or
viathe configuration information stored in the onboard EEPROM . The sourcefor the configurationin-
formation is selected via the jumper at J32 as shown here :

J32 J32

12 12

() 00
Jumpered Mode Jumperless Mode

NOTE : The choice of “jumpered” or “jumperless’ is totally exclusive. This means that if
“jumperless’ modeisselected, all of thejumperson J35 areignored and the configuration information
comestotally from the EEPROM. Similarly if “jumpered” modeis selected theinformation in the EE-
PROM (except for the Ethernet Address) isignored.

IMPORTANT NOTE : Interrupts must ALWAY S bejumpered manually viathe jumper block at
J30 (Section 1.6) which matches the “jumpered” or “jumperless’ interrupt selection.
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The following sections detail the J35 jumpering when the “jumpered” mode is selected.

2.22.2 1/O Port Selection

The NE2000 section of the LBC-Plus uses 32 consecutive 1/O addressesin the CPU’s 1/0 space.
The base address is selected using three pins on the J35 configuration jumper. The choices available

are:

240H
280H
2COH
300H
320H
340H
360H
None
J35 J35 J35 J35
130014 130014 130014 130014
150016 150016 15 o=@ 16 15 om0 16
170018 17 omo 18 170018 17 omp 18
300H NONE 240H 280H
J35 J35 J35 J35
13 oo 14 13 omw 14 13 e 14 13 omo 14
150016 150016 15 om0 16 15 om0 16
170018 17 omo 18 170018 17 om® 18
2COH 320H 340H 360H

The proper jumpering for each of these choices is shown in the following illustrations.
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2.22.3 Interrupt Selection

The NE2000 section needs an interrupt line for signaling various conditionsto the software driver.
There are 8 possible choices as shown here :

IRQ 3
IRQ 4
IRQ 5
IRQ 9
IRQ 10
IRQ 11
IRQ 12
IRQ 15

The proper jumpering for the three relevant jumper positions corresponding to the available inter-
rupt choices are shown here::

J35 J35 J35 J35
7008 7008 7008 7008
90010 90010 9w 10 9emo 10
110012 11 om0 12 110012 11 om0 12

IRQ3 IRQ4 IRQ5 IRQ9

J35 J35 J35 J35
7 ome 8 7 om0 8 7 omp 8 7 om0 8
90010 90010 9am0 10 9 emp 10
110012 11 omo 12 110012 11 omo 12

IRQ10 IRQ11 IRQ12 IRQ15
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2.22.4 1/Ovs. Shared Memory Mode

The Ethernet buffer RAM can be accessed in either of 2 ways. In the typical NE2000 compatible
mode, the RAM is accessed through the NIC vial/O ports. An aternate access schemeisavailable us-
ing the shared memory mode. Inthismodeit is software compatible with the WD8013EBT from Stan-
dard Microsystems (formerly Western Digital). In thismode a32K window in the PC adapter spaceis
used to access packet memory. The address of this window is controlled by the driver. For NE2000
compatibility the 1/0 mode should be selected. The jumpering for each of the access modesis shown

below :

J35 J35
5006 5mm 6
I/O Mode Shared Memory Mode

2.22.5 MediaType Selection
The mediatypeis also jumper selectable via 2 pins on J35. The available choices are:
Twisted-pair 10BASE-T J22
Thin Ethernet Coax*
AU J28
Twisted-pair 10BASE-T Reduced Squelch®

The J35 jumpering for each of the options is shown below.

J35 J35 J35 J35
loo?2 loo?2 1 omo 2 1omo 2
3004 30m0 4 3004 3am0 4

10 BASE-T THIN ETHERNET? AUI Non-Spec 10 BASE-T?

! Thethin Ethernet modeisnot usablewith the LBC-Plus. If thin Ethernet isrequired, it isnecessary
to select the AUl mode and use an external transceiver.

2 The AUI is connected via J28. An adapter cable, WinSystems part number CBL-147-1, is avail-
able which terminates in a standard DB15 connector.

*The non-spec twisted-pair modewith reduced squel ch level sallowsthe use of longer cablelengths
than specified in the twisted-pair specification, or the use of cable with higher losses.
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2.22.6 Compatible Vs. Enhanced Mode

The NE2000 section uses two 32K byte buffer RAMs on board. In compatible mode, only 8K of
each RAM (total of 16K) isaccessibleto thedriver. When the Enhanced modeis chosen thefull 32K is
available from each RAM. This enhanced mode is generally supported by the supplied AT/LANTIC
drivers but may not be usable with generic NE2000 software or drivers. When in doubt, choose the
compatible mode. The J35 jumpering for the compatible and enhanced modes are shown here :

J35 J35
190020 19 ome 20
Compatible Mode Enhanced Mode

2.22.7 StatusLEDs

Thereare4 LEDsinstalled on the LBC-Plusused to giveavisual indication of Ethernet status. The
color, location, and general description of each LED isgiven here:

D3 RED Collision
D4 GREEN Transmit
D5 GREEN Receiver
D6 YELLOW Link

2.22.8 Boot ROM Selection

The LBC-Plus supports the use of the remote boot feature available from NOVELL, QNX, and
some other operating systems by alowing provisions for a user installed BIOS extension ROM into
U23. Only a27C010 EPROM deviceis supported in this mode although only 32K isavailable for the
code. If the BIOS extension is supplied in a smaller device it will have to be reprogrammed into a
27C010device. Inorder to usethis BIOS extension, the board must be configured for the DOC mode.
(Seesection 2.19for details). It isalso possibleto select the addresswherethe BIOS ROM will appear
by configuring the SSD Socket Relocation option in the BIOS features menu of CMOS Setup.

NOTE : TheEthernet BOOT ROM support and onboard SSD support are mutually exclusive, only
one or the other may be used. Contact WinSystems for boards that support this feature.
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2.22.9 PlusCfg Configuration Utility

When*jumperless’ modeisselected (Section 2.22.1), the configuration ismade viasoftwarewhich
isthen saved to the onboard EEPROM. PLUSCFG.EXE aong with MESSAGE.M SG can berunfrom
the provided floppy or can be copied to ahard disk. From the DOS command line PLUSCFG.EXE is
executed by typing :

pluscfg [Enter]

The configuration program will load and display the basic menu and configuration screen. If any
AT/LANTIC, or NE200O0 adapters are recognized, they will be displayed in awindow ontheright side
of the screen as shown here:

WinSystems AT/LANTIC
Thick/Thin/TPI PLUSCFG V1.17 Configuration
August 20, 1993 11:34PM Software
CONFIGURATION AT/LANTIC ADAPTERS

I/0 Port Mode IRQ

Configure New Adapter

Display/Change Adapter Configuration 0x320 I/O Port 10
0x360 I/O Port 5

Diagnostics

Quit and Return to DOS

ek Make Selection using arrow keys and <enter> oo
Tk Scroll through options using <tab> Fkkkkkk

From the main menu choose the desired function. Each of the main menu optionswill be discussed
in the following sections.
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2.22.10 Configure New Adapter

This screen is used to configure an installed adapter that is not present in the window on the right
side of the screen. Typically thiswould be a board that had it's I/O port set to “None”.

Two choices are provided to configure the new adapter.
The “Configure New Adapter Automatically” will search out an unconfigured adapter, if present,
survey the system, and make automatic choicesfor 1/0 address and interrupts for what it believes are

freefor use. Thesystemwill thendisplay aseriesof configuration optionstotheuser. Theseinclude:

Adapter Architecture - 1/0O Port or Shared Memory
Select Cable Interface - Thin Ethernet or Thick Ethernet or 10BASE-T

The second prompt will only be present if there is no active cable attached or if the program isun-
able to determine the mediartype.

WinSystems AT/LANTIC
Thick/Thin/TPI PLUSCFG V1.17 Configuration
August 20, 1993 11:34PM Software
CONFIGURATION AT/LANTIC ADAPTERS
I/0 Port Mode IRQ
CONFIGURE NEW ADAPTER 0x320 1/O Port 10

Configure New Adapter Automatically
Configure New Adapter Manually

Return to previous menu

rexekkk Make Selection using arrow keys and <enter> ki
Fkkkkkk Scroll through options using <tab> Fkkkkkk
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The “Configure New Adapter Manually” presents a screen similar to the one shown below :

WinSystems AT/LANTIC
Thick/Thin/TPI PLUSCFG V1.17 Configuration
August 20, 1993 11:34PM Software
CONFIGURATION AT/LANTIC ADAPTERS

CONFIGURE NEW ADAPTER MANUALLY

Novell Configuration - None

I/O Base Address - 0x240
Interrupt assignment -1RQ3

Physical Media - TPI (10BaseT)
Adapter Architecture - 1/0 Port

Boot Prom - No Boot Prom

Advanced Configuration Options

Temporarily Change Configuration
Save Configuration
Return to previous menu

s Make Selection using arrow keys and <enter>  *xx
Fhkkkkk Scroll through options using <tab> Fhkkkkk

Use the up and down arrow keys and tab key to change the displayed configuration to what is de-
sired and then select “ Save Configuration” to program the EEPROM with the selected choices.

NOTE : PLUSCFG will not allow selection of I/O ports, interrupts, or memory addressesthat it be-
lievesare being used by other hardwarein the system. If PLUSCFG refusesto allow adesired selection
for what you know arevalid choices, it will be necessary to usethejumpered” mode, described earlier,
for configuration.

2.22.11 Display/Change Adapter Configuration

This option of the main menu presents the same screen as shown for “Configure New Adapter
Manually”. Use the up and down arrow keys and the Tab key to alter the configuration as desired and
then select “ Save Configuration” to program the EEPROM with the new information.

NOTE : PLUSCFG will not allow selection of I/O ports, interrupts, or memory addressesthat it be-
lievesare being used by other hardwarein the system. If PLUSCFG refusesto allow adesired selection
for what you know arevalid choices, it will be necessary to usethejumpered” mode, described earlier,
for configuration.
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2.22.12 Diagnostics

Thisthird choicefrom the main menu all owsthe sel ection from the diagnosti cs sub-menu as shown
in this screen :

WinSystems AT/LANTIC
Thick/Thin/TPI PLUSCFG V1.17 Configuration
August 20, 1993 11:34PM Software
CONFIGURATION AT/LANTIC ADAPTERS
I/0 Port Mode IRQ
INITIALIZATION AND DIAGNOSTICS 0x320 I/O Port 10

0x360 I/O Port 5

Adapter Initialization & disagnostics

Advanced Network Diagnostics

Return to previous menu

sk Make Selection using arrow keys and <enter>  *¥x
Fhkkkkk Scroll through options using <tab> Fkkkkkk

2.22.13 Adapter Initialization and Diagnostics

Thischoiceinitializesthe sel ected adapter and confirms|/O address, interrupt, mediatype, etc. The
adapter should be connected to the network cable at thistime. A sample screen is shown on the foll-

owing page::
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INITIALIZATION AND DIAGNOSTICS

WinSystems AT/LANTIC
Thick/Thin/TPI PLUSCFG V1.17 Configuration
August 20, 1993 11:34PM Software
CONFIGURATION AT/LANTIC ADAPTERS
I/0 Port Mode IRQ

INITIALIZATION AND DIAGNOSTICS

Network Interface Controller (080017086050)
Buffer Memory Check
Check cable connection (Cable Connected)....
Interrupt Assignment (5)
Boot Prom Check (No Boot Prom)

Press <ESC> to return to previous menu.

okt Make Selection using arrow keys and <ente
Fkdkkk Scroll through options using <tab>

r> kkkkkkk
*kkkkkk

NOTE : TheInitialization and Diagnostics must be run and must pass before any of the Advanced

diagnostics can be executed.

2.22.14 Advanced Network Diagnostics

The Advanced Network Diagnostics screen is shown here:

Return to previous menu

WinSystems AT/LANTIC
Thick/Thin/TPI PLUSCFG V1.17 Configuration
August 20, 1993 11:34PM Software
CONFIGURATION AT/LANTIC ADAPTERS
I/0 Port Mode IRQ
INITIALIZATION AND DIAGNOSTICS 0x320 I/O Port 10
0x360 I/O Port 5
ADVANCED NETWORK DIAGNOSTICS

Set up as a master station..

Setup as a slave station.

Show packets on network.

okt Make Selection using arrow keys and <enter>
Fkkokkk Scroll through options using <tab>

kkkkkkk
*kkkkkk
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Three choices are provided for Advanced Network Diagnostics

2.22.15 Setup asaMaster Station

This enables the board under test to be set up as the Master. The master will initiate testing. The

Slave must be enabled prior to starting the Master.

The system will then request a packet repetition length and after entered will begin the test.

2.22.16 Setup as Slave Station

Thischoice should bemadefor aknown good board. It will echo back acrossthe network all packets

initiated by the Master.

2.22.17 Show Packet on Network

This option displaysin HEX and ASCI| packets as they are received from the network. A sample

screen is shown here:

WinSystems

August 20, 1993 11:34PM

Thick/Thin/TPI PLUSCFG V1.17

AT/LANTIC
Configuration
Software

0450 98 7D DO 40 03 00 00 00 01 00 00 OO0 00 00 01 04
0460 51 33 33870201 00 00 00 04 00 20 44 6F 63 2D
0470 06 00 FO 76 41 47 44 53 54 4D 00 00 00 40 E1 7A
0480 74 BF 050002 77 4D 44 54 47 53 00 04 00 OC 77
0490 41435052 0E 0014 77 41 43 44 49 4E 4F 50 52
04A0 5354 5558 4F 47 OE 00 26 77 41 43 44 49 4E 4F
04B0 5052 53 54 5558 4D 47 0C 00 38 77 49 54 45 4D
04C0 204B 45590C 0054 77 56 41 4C 49 44 20 54 52
04D0 23 23 23 59 0C 00 54 77 56 41 4C 49 44 20 54 53
04E0 41 4E 53 3A 070064 77 23 23 23 2C 23 23 23 52

RECEIVED PACKET CONTENTS
Received Status : 01 Next Pointer : 54 Receiver Length : 1493
Destination 0040F698A3E6 Source : 0040F6988448
Length/Type : 05C3 Hex HW CRC : D703A649 SW CRC : NORMAL

.}

Q33.......... (Doc-
.VAGDSTM...@.z
t...wMDTGS....w
ACPR...wACDINO
STUXMG..&aACDINO
PRSTUXMG..8WITEM
KEY :..Hw###,
###Y.. . TWALID.TR
ANS:..dw#H# ##H#R

Press <ESC> when finished examining receive packet

2.22.18 Quit and Returnto DOS

This main menu option exits PlusCfg and returns you to the DOS prompt.
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2.23 Multi I/O Connector

Thel/Otothe primary serial channels, the printer port, and keyboard are all terminated viathe con-
nector at J3. An adapter cable, part number CBL-162-1, is available from WinSystemsto adapt to the
conventional 1/0 connectors. The pin definitions for J3 are shown here :

J3

COM1-DCD| 10 02 COM1 - DSR
COM1-RXD| 30 04 COM1 - RTS
COM1-TXD | 50 06 COM1 - CTS
COM1-DTR| 70 08 COM1 - RI
COM1-GND | 90 010 | COM2-DCD
COM2-DSR |110 012 | COM2 - RSX
COM2 -RTS |130 014 | COM2 - TXD
COM2-CTS |150 016 | COM2-DTR
COM2-RI |170 018 | COM2 - GND
LPT - STROBE |190 020 | LPT - AUTOFD
LPT-PDO |21 0 022 | LPT - ERROR
LPT-PD1 |[230 024 | LPT-INIT
LPT-PD2 [250 026 | LPT - SLCTIN
LPT-PD3 |270 028 | LPT-GND
LPT-PD4 [290 030 | LPT-GND
LPT-PD5 |310 032 | LPT-GND
LPT-PD6 |[330 034 | LPT-GND
LPT-PD7 |[350 036 | LPT-GND
LPT-ACK |370 038 | LPT-GND
LPT-BUSY |[390 040 | LPT-GND
LPT-PE |410 042 | LPT-GND
LPT - SLCT |43 0 044 | KEYBD - GND
KEYBD -GND [450 046 | KEYBD - GND
KEYBD - KDATA |470 048 | KEYBD - CLK
KEYBD - +5V |49 0 050 | KEYBD - +5V
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2.23.1  Jumper/Connector Summary

Connector/ Description

Jumper

J1 Parallel I/O VCC Enable jumper
J2 COM3/COM4 1/0 Connector
J3 Multi-I/O Connector

Ja Parallel I/O ports 0-2

J5 Parallel I/O ports 3-5

J6 Parallel port mode select

J7 Power/Reset Connector

J8 COM1 mode select jumper

J9 COM2 mode select jumper
J10 COM1 mode select jumper
J11 COM2 mode select jumper
J12 CPU Speed Select jumper
J13 Master battery enable jumper
J14 PCI Bus Clock select jumper
J15 Parallel I/O Enable jumper
J16 SSD Array size select jumper
Ji7 Floppy disk I/O connector

Ji8 IDE 1/0O Connector

J19 Watchdog timer configuration jumper
J20 VGA BIOS size select jumper
J21 ECP mode DMA select jumper
J22 10BASET I/O connector

J23 COM3/COM4 Enable Disable Select jumper
J24 ECP DMA select jumper

J25 SSD/DOC Mode select jumper
J26 PC/104-8 connector

J27 Video output connector

J28 Ethernet AUI connector

J29 PC/104-16 Connector

J30 Interrupt routing header

J31 PCI Bus clock select jumper
J32 NE2000 Mode select jumper
J33 FPA50 Panel adapter I/O connector
J34 U23 VBAT select jumper

J35 NE2000 Configuration jumper
J36 CPU Clock multiplier select
J37 SMI Interrupt

J38 U23 Device type select jumper
J39 U27 Device type select jumper
J40 U27 VBAT Select Jumper
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Page Reference

2-22
2-7
2-41
2-22
2-22
2-13
2-18
2-7
2-7
2-7
2-7
2-2
2-17
2-3
2-21
2-19
2-14
2-16
2-16
2-25
2-14
N/A
2-6
2-14
2-19
2-15
2-26
N/A
2-15
2-4
2-3
2-30
2-26
2-20
2-31
2-3
N/A
2-20
2-20
2-20
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Award BIOS Configuration

3.1 General Information

The LBC-Plus comes equipped with astandard AWARD BIOSwith Setup in ROM that allows us-
ers to modify the basic system configuration. This type of information is stored in battery-backed
CMOS RAM so that it retains Setup information when power is turned off.

3.2 Entering Setup

To enter setup, power onthe computer and pressthe DEL key immediately after the message*” Press
DEL to Enter Setup” appears on the lower left of the screen. If the message disappears before you re-
spond and you still wish to enter setup, restart the system by turning it OFF and then ON or by pressing
the RESET button, if so equipped, or by pressingthe CTRL, ALT and DEL key ssmultaneously. Alter-
nately, 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 pressthe DEL key. To attempt to continue, ignoring the er-
ror condition, press the F1 key.

3.3 Setup Main Menu

The main menu screen isdisplayed on the following page. Each of the optionswill 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.

991206 OPERATIONS MANUAL LBC-Plus Page 3-1



WinSystems - "The Embedded Systems Authority”

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 - ® A :Select Item
F10 : Save & Exit Setup (Shift) F2 : Change Color

Time, Date. Hard Disk, Type...

3.4 Standard CMOS Setup

The itemsin the Standard CMOS Setup menu are divided into several categories. Each category
may include one or more setup items. Use the arrow keysto highlight the item and then use the PgUp,
PgDn, +.-. keysto 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 is hour,minute,second. The time is 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 =~ CYIS HEAD PRECOMP |ANDZ SECTOR MODE

Primary Master : Auto
Primary Slave : Auto

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

Total Memory:

ESC : Quit -~ ® - :Selectltem PU/PD/+/- : Modify
F1: Help (Shift) F2 : Change Color

Drive C/ Drive D type

Thiscategory identifiesthetype of hard disk C or hard disk D that hasbeen installed in the system.
Thereare46 predefined typesand auser definabletype. Types1-46 areshowninthefollowingtable.

Type Size Cylinders Heads Sectors Precomp Landzone

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
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14 42 733 7 17 None 733
15 Reserved

16 20 612 4 17 0 663
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 type information with their drives that can be used to help identify the
proper drivetype. Modern IDE drivesseldom fall into the predefined typesand are usually best handled
withthe“auto” or “user” types. The“auto” mode, readsthe hard disk typeinformationfromthedriveat
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boot time and usesit to accessthe drive. The“user” mode allowsfor either manual or automatic entry,
viathe setup option “IDE Auto Detect” of the drive parameters.
If you decideto create the user type manually, you must supply therequired parametersasto Cylin-
der count, Head count, Precomp Cylinder, Landing Zone Cylinder, and number of sectors per track.
On Hard disks larger than 528MB, it will be necessary to choose the Logical Block Addressing
mode (LBA) if you wish the drive to be accessible as asingle drive | etter.

If thereis not hard disk installed, be sure to select “None”.

Drive A type/Drive B type

This category identifiesthetype of floppy drivesattached asDrive A: or Drive B:. Thechoicesare
asfollows:

NONE 360K, 5.25 in.
1.2M, 5.25in.

720K, 3.5in

1.44M, 3.51n.

Video

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

EGA/NGA
CGA40
CGA80
MONO

The LBC-Plus has built-in VGA support so EGA/V GA should be selected.
Error Halt

This category determines whether the system will halt if a non-fatal 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 non-fatal 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 not stop for disk errors. All others will result in a prompt.

991206 OPERATIONS MANUAL LBC-Plus Page 3-5



WinSystems - "The Embedded Systems Authority”
All but Disk/Key : All errors except diskette or keyboard will result in a halt and a prompt.
Memory
This category isdisplay only and is determined by the BIOS POST (Power On Self Test).
Base Memory
ThePOST routinesinthe BIOSwill determinetheamount of base (conventional) memory installed
in the system Thevalue of the base memory istypically 640K for systemswith aMegabyte of memory

or greater.

Extended Memory

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

Other Memory

Thisrefersto memory located inthe 640K to 1024K address space. Thisismemory that can be used
for different applications. DOS may usethisareatoload devicedriversand TSRsto keep asmuch base

memory free as possible for application programs. The most common use of this areais for shadow
RAM.

3.5 Bios Features Setup

Virus Warning

Thisoption when enabled, protectsthe boot sector and partition table of the hard disk against unau-
thorized writesthrough the BIOS. Any attempt to alter these areaswill result in an error message and a
prompt to authorize the activity.

CPU Internal Cache

Thisoption, when enabled, provides maximum performance by caching instructionsand datausing
the on-chip cache of the 486 or 586 processor.

External Cache

Thisoption, when enabled, further enhances performance by caching recently usedinstructionsand
datainto fast SRAM.
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Quick Power ON Self Test

This option, when enabled, speeds up the POST during power up. If it is enabled, the BIOS will
shorten and/or skip some items during POST.

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 : Enabled

External Cache : Enabled D0000-D7FFF Shadow : Disabled

Quick Power On Self Test : Disabled D8000-DFFFF Shadow : Disabled

Boot Sequence tAC SSD Socket Relocate  : Disabled

Swap Floppy Drive : Disabled

Boot Up Floppy Seek : Enabled

Boot Up NumLock Status :0n

Boot Up System Speed : High

Gate A20 Option : Fast

Typematic Rate Setting : Disabled

Typematic Rate (Chars/Sec) : 6 ESC : Quit - ® - :Selectltem

Typematic Delay (Msec) 1250 F1 :Help PU/PD/+/- : Modify

Security Option . Setup F5 :0ld 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 The system will attempt Hard disk boot first
A,C The system will attempt Floppy disk boot first

Swap Floppy Drive

This option alows for swapping of the A: and B: floppy drives without actually relocating the
drives on the cable.

Boot Up Floppy Seek

During POST, whenthisoptionisenabled, the BIOSwill determineif thefloppy driveis40track or
80 tracks, If disabled, no seek test will be performed and no error can be reported.
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Boot Up Numlock Status

This allows user salection of the Numlock state at boot time.

Boot Up System Speed

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

HIGH
LOW

Gate A20 Option

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

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

Typematic Rate Setting

Thisoption enablesor disablesthetypematic rate programming at boot time. Typematicistheauto-
repeat function for the keyboard.

Typematic Rate

Whenthetypematic rate setting isenabled thetypematic repeat speedisset viathisoption. Thesup-
ported 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
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Typematic Delay

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

250 mS
500 mS
750 mS
1000 mS

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 : Todisable security, select “Password Setting” at the Setup Main Menu and then you will
be asked to enter apassword. Do not type anything, just hit ENTER. Oncethe security isdisabled, the
system will boot and you can enter Setup freely.

Shadowing Options

When shadowing for a particular address range is enabled, it instructs the BIOS to copy the BIOS
located in ROM into DRAM. Thisshadowing from an 8-bit EPROM intofast 32-bit DRAM resultsina
Multi-magnitude increase in performance. The main BIOS is shadowed automatically but there are
other areas that may be selected for shadowing as shown here :

Video BIOS Shadow - CO00-C7FFF EGA/VGA BIOS ROM
C8000-CFFFF
DO0000-D7FFF
D8000-DFFFF

SSD Socket Relocation

The LBC-Plus supports an optional BIOS extension ROM in U27. This feature was implemented
primarily to support network boot ROM sbut can be used for other purposesby knowledgeable users.

Only 128K X 8 devices(27C010 type) are supported, although only 32K of the device may be used
for code. Theboardisconfigured for the DOC mode as documented in the SSD configuration section of
thismanual. Thissetup option allowsfor theBlOSextension tobelocated at any of several addressesas
shown here:
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Disabled
C8000
CCO000
D0000
D4000
D8000
DC000
(=0000

Note : Thismodeof usageismutually exclusiveof any onboard silicon disk usage. Further notethat
'Disabled’ must be selected when any SSD mode is desired.

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 unlessyou have aclear understanding of the significance of thechange. Itispos-
sible using these optionsto create a system that will either not boot or isvery unstable or unreliable. I
this should occur, there are two methods to return the system to a stable configuration. If the system
workswell enough to get into Setup, simply choose the “Load BIOS Defaults’ option and then select
“Saveand Exit Setup” to restore factory defaults. If the systemwill not run well enough to run Setup, it
will be necessary to remove the battery source temporarily until the CMOS memory decays. Refer to
Section 2.X for details on reinitializing the CMOS RAM.

Each of the optionsfor the Chipset Features Menu will be briefly discussed in the sectionsthat fol-
low.

Auto Configuration

Thisoption, when enabled, instructs the BIOS to auto-sel ect the proper AT Bus Clock, the DRAM
read timing, the DRAM writetiming, the SRAM read timing, and the SRAM writetiming baseuponthe
calculated CPU speed. The default is“Enabled”.
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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 1 3-1-1-1
SRAM Write Timing : 0 Wait

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

ook Mod . Disabled ESC : Quit - ® - :Select ltem
IDE HDD Block Mode  Disable F1 :Help PU/PD/+/- : Modify

IDE Primary Master PIO - Auto F5 :Old Value Shift) F2 : Color
IDE Primary Slave PIO : Auto F6  Load BIOS Defaults

AT-BUS Clock

Thisoptionisavailablewhen the“ Auto Configuration” option isdisabled. Thisallows selection of
the speed of the AT-BUS clock. This clock is any of 5 sub-multiples of the processor oscillator or is
fixed at 7.19MHz. The choices available are:

7.19MHz
CLK/3
CLK/4
CLK/5
CLK/6
CLK/8

DRAM Read Timing

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

slow

normal - default
fast

fastest
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DRAM Write Timing

Thisoption controlsthewritetimingtotheDRAM array. Theavailable optionsareshown here:

slow

normal - default
fast

fastest

SRAM Read Timing

Thisoption allowsfor selection of thetiming patternsused to accessthe Cache RAM. Theavailable
choicesare:

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 walit-states to be inserted during cache write operations. The
choicesare:

0 Wait
1 Wait Default

ISA I/O Recovery

The CPU and local busare much faster than the standard for the | SA bus. Selecting enabled for this
option allows additional time for 1/0O devices to respond to the system. The default is disabled.

Fast Back-To-Back

When enabled, consecutive write cyclestargeted to the same slave becomefast back-to-back on the
PCI bus. The default setting is disabled.

On Chip Local Bus IDE

This option when enabled allows usage of the onboard PCI Bus IDE controller. The default is en-
abled.
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IDE Buffer for DOS & Win

Select Enabled toincreasethroughput to and from I DE devices by using the on-chip read-ahead and
post-write | DE buffers. Notethat the use of the buffer may cause someslow | DE devicesto appear even
sdlower. The default is Enabled.

IDE HDD Block Mode

Block mode is aso called block transfer, multiple command, or multiple sector read/write. If the
| DE hard drive supports block mode, select Enabled for the automatic detection of the optimal number
of block read/writes per sector that the drive can support. The default is disabled.

IDE Primary Master P10

There are 5 transfer modes available for hard disk IDE transfers ranging from mode 0 to mode 4
with each successive mode providing an increased level of performance. Selecting “Auto” will allow
the BIOS to automatically select the optimum transfer mode for the master hard disk. The default set-
ting isAuto.

IDE Primary Slave P1O

Likethe previousitem, thisoption allowsfor the selection of any one of 5 IDE transfer modesor an
Auto selection which allows the BIOS to auto-optimize the | DE transfers to/from the slave hard disk.
The default setting is Auto.

3.7 Load BIOS Defaults

Thismain-menu optionwill causethe CMOSRAM to beloaded with the default valuesassigned by
thefactory. These are usually considered safe values and do not necessarily represent the highest per-
formance values.

3.8 Load Setup Defaults

Thisoption will causethe CMOS RAM to beloaded with default setup values assigned by the fac-
tory. Theseareusually valuesthat weredetermined to giveahigher level of performanceaongwithre-
liable operation.
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3.9 Password Setting

Thisoption allows the setting of the security password. Pressing enter at the password prompt dis-
ables the security function completely.

3.10 IDE HDD Auto Detection

Thisfunction allows modern IDE fixed disksto be used to their maximum potential by interrogat-
ing the driver asto its preferred configuration of tracks,heads, and sectors; and automatically loading

these parametersinto a*“ user defined” hard disk type.

3.11 Save & Exit Setup
This function writes all changesto CMOS RAM and restarts the system.

3.12  Exitwithout Saving
This option exits setup without saving any changes made and then restarts the system.
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LBC-PLUS Silicon Disk Reference

4.1 Introduction

WinSystems provides silicon disk support for the LBC-Plus using four different media types de-
pending upon the needs of the application.

1. TheLBC-Plusprovidessupport for abootable ROMDISK with asize of upto 1.44 Megabytes. A
simple disk imaging technique allowsfor the easy creation and maintenance of ROMDISKs. Sincethe
bootable ROMDISK isan exact image of abootable floppy diskette, al testing and debugging can be
accomplished using afloppy drive. Once the application isready for ROM, it's asimple matter to use
theMKDISK 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 of upto 1
M egabyte may be used asthe boot media. Onboard support isprovided for theformatting, reading, and
writing of the Floppy drive emulating PEROMSs.

3. For Applications needing to log data, update the application, or for convenience during devel op-
ment, battery backed SRAM may be used as the boot media with a size of up to 1 Megabyte.

4. The LBC-Plussupportsthe M-Systems Disk-On-Chip Devices (DOC). Theseare singlechip de-

vices containing the BIOS Extension, TFFS Flash File System, and aFlash array rangingin sizefrom 1
Megabyte to 12 Megabytes. These devices emulate a hard disk at the BIOS level.

4.2 ROMDISK Usage

MKDISK isamenu-driven utility for creating the ROM image(s) duplicating the desired floppy
diskette. MKDISK isinvoked at the DOS command line with :

MKDISK

Select the USSD mode from menu number 1. The other menu options are used with other WinSys-
tems Silicon Disk systems and are NOT compatible with the LBC-Plus board.
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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 Memory 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 Sectors 40 tracks
320 KB 5 1/4 Double Sided Sectors 40 tracks
360 KB 5 1/4 Double Sided Sectors 40 tracks
720 KB 3 1/2 Double Sided Sectors 80 tracks
720 KB 5 1/4 Double Sided Sectors 80 tracks
954 KB 3 1/2 Double Sided 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

9
8
9
9
9
9

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 (27C256 type)
64K X 8 ROM (27C512 type)
128K X 8 ROM (27C010 type)
256K X 8 ROM (27C020 type)
512K X 8 ROM (27C040 type)
1M X 8 ROM (27C080 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 size
smaller than 512K are not usable with the LBC-Plus, but are provided as choices for use with other
WinSystems' silicon disk devices.

991206 OPERATIONS MANUAL LBC-Plus Page 4 - 3



WinSystems - "The Embedded Systems Authority"

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 program-
mer accepts. Selecting the Binary ROM imagefileformat will resultinthesmallest files. MKDISK will
then read the specified floppy diskette and create a ROMx.HEX or ROMx.S19 where x is the ROM
number in the sequence (starting with 1) and the extension (.BIN, .HEX, .S19) indicates the output for-
mat for Binary, Hex, and Motorolarespectively. If morethan onefileis created, it meansthat the disk
will span morethan asingle EPROM. Oncethe ROM(s) have been created using theimagefiles, install
the ROM(s), jumper for correct ROM size, and enablethe Silicon Disk boot option. The next power up
should result in aboot from the A: Silicon Disk. The actual floppy drive, if present, will then be avail-
ableasdrive B:.

4.3 Bootable RAMDISK/FLASHDISK Usage

The LBC-Plus supports bootable RAMDISKs and FLASHDISKs of up to 1 Megabyte in size.
512K X 8 Static RAMS/PEROMSs can be installed in the board beginning at U27. One or two
RAMS/PEROMSs can be installed and the device jumpers should be appropriately set as described in
section 2.20. After powerup, it is necessary to configure the silicon disk for the actual size of thedrive
using the SSDINIT utility. SSDINIT isinvoked 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 assumed to bein

Megabyteswhilevaluesabove 32 are assumed to bein Kilobytes. An example might help to clarify. To
prepare a IMeg Flash or SRAM disk for formatting, type :

SSDINIT B: 1M
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Thediskisnow prepared for formatting. The system must be rebooted prior to formatting with the
simple DOS command :

format b: /s/u

After the next reset the formatted silicon disk will boot asthe A: drive. If it isever necessary to by-
passthesilicon disk boot in order to reformat or to boot the actual floppy drive, or the hard disk, ssmply
pressthe<CTRL><ALT><LSHIFT>keyssimultaneously immediately following display of theBIOS
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 isfully writeable at all times but is not recommended
for continuous updating or datalogging. The onboard BIOS implementsasimple FAT based file sys-
tem (identical to afloppy 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, FLASH-
DISK, or rotational media. It can then be used for program updates, parameter storage, or datalogging
applications. a non-bootable RAMDISK uses the WinSystems Universal Solid State Disk Driver
(USSD) which isloaded viathe boot media's CONFIG.SY Sfile with the entry :

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

wheretheYYY in/DSZ:YYY isthesizeof thedisk in Kilobytesand the XXX inthe/SPG: XXX is
the starting pageaddressinthearray for thissilicondisk. Thishexadecimal valueisactually the count of
16K byte blocks preceding the start of the RAMDISK. The simplest approach isto use the table below
to determine the correct /SPG value.

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

None ISPG:80
512K /ISPG:A0
iM /SPG:CO
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A coupleof examplesmight helptoillustrate. Supposewe're booting from afloppy or hard disk and
we have installed two 512K X 8 SRAMSs. In order to create the desired 1 Meg RAMDISK we would
need theline:

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

whichwouldindicatethat wewishto createadisk of 1M (1024K) starting at the beginning of thear-
ray.

For another example assume that we want a512K ROMDISK and a512K RAMDISK. Wewould
create our bootable floppy with the CONFIG.SY Sline:

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

Thiswould create the 512K RAMDISK which will be preceded by the 512K of ROMDISK. We
would create our ROMDISK aspreviously described and placethe EPROM into U27. Wewouldinstall
our 512K SRAM into U23.

A final examplewould beto usethe non-bootable RAMDISK in U27 asasecondary silicondisk to
aDISK-ON-CHIP. In this case we are booting from the DISK-ON-CHIP and will include the follow-
ing CONFIG.SY S command line:

device = ussd.sys /mod:p /seg:e000 /psz:16 /inc:1 /pad:1ec /spg:80 /dsz:512
thiswill create a 512K RAMDISK in the silicon disk socket U27.

NOTE : USSD, asis the convention with DOS installable disk devices, creates a drive with the
NEXT AVAILABLE driveletter. DrivesA: and B: arealwaysreserved for thephysical floppy driveor
the BIOS supported bootable Silicon Disk. In asystem without ahard disk, the next availabledrivelet-
ter would be C:. In asystem with one or more hard drive partitions, the silicon disk created with USSD
will bethefirst availableletter following any other drivelettersalready in use. Also notethat it isnever
necessary to format adisk created with USSD. The disks are self formatting using the size and address
information provided on the CONFIG.SY Sinvocation line. During initialization, USSD examinesthe
silicondisk todetermineif adisk already existswhich matchesthe parametersspecified. If so, noaction
istaken and the disk isused as is. If thereis not adisk of the type and size specified, it is created.
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4.5 Non-Bootable FLASHDISK Usage

The ATMEL 5 Volt Flash Parts (29C040/29C040A) may also be used as anon bootable drivein a
manner nearly identical to the RAMDISK usage described in the previous section. The only change
when using USSD for the ATMEL PEROMSs is the addition of the /[EPT:256 parameter to the CON-
FIG.SY Slinewhichinstallsthe USSD driver. An exampleusing a512K EPROM for aROMDISK and
a512K PEROM device would need theline :

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

inthe CONFIG.SY Sfileon thefloppy to beimaged. Thisinvocation will create a512K 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 LBC-Plussupportsthe M-Systems DISK-ON-CHIP (DOC) flash devicein sizesranging from
1MB to 12MB. The DOC device contains a BIOS extension, the TFFS (Tiny Flash File System), and
the Flash memory all in asingle 32-pin device. The DOC, unlike the other WinSystems' SSD support
for the LBC-Plus, emulates a hard disk rather than afloppy 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.

TheDOC isinstalled into the socket at U23. Refer to the section 2.19 for correct device jumpering
and enabling of the DOC.

46.1 DOC Initialization

The DOC isinitialized in an identical fashion to afixed disk. DOS is booted (from floppy or hard
disk), FDISK isrunonthe DOC drive (be sureto get theright drive), the systemisrebooted and then the
DOC isformatted using the DOS format command.

If the /S switch was used during formatting and thereis no other fixed disk device specified or at-

tached to the system the DOC will become the boot device. If ahard disk is present, the DOC will be-
come a secondary fixed disk.
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51 Introduction

This section provides basic documentation for theincluded I/O routines. It isintended that the ac-
companying source code equip the programmer with abasic library of 1/0 functionsfor the WS16C48
or can serve as the basis from which application specific code can be derived.

52 Function Definitions

This section briefly describes each of the functions contained in the driver. Where necessary, short
exampleswill beprovidedtoillustrate usage. Any application making use of any of thedriver functions

should include the header file “uio48.h”, which includes the function prototypes and the needed con-
stant definitions.

Notethat all of thefunctions utilizethe concept of “bit_number”. The“bit_number” isavaluefrom
1to 48 (1to 24 for interrupt related functions) that correlatesto aspecific 1/0 pin. Bit_number 1isport
0 bit 0 and continues through to bit_number 48 at port 5 bit 7.

INIT 10 - Initialize I/O, set all ports to input

Syntax

void init_io(unsigned io_address);
Description

This function takes a single argument :

io_address - The I/O address of the WS16C48 chip.

Thereisnoreturnvalue. Thisfunctioninitializesall 1/0 pinsfor input (Setsthem high), disablesall
interrupt settings, and sets the image values.
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READ_BIT - Reads an I/O port Bit

Syntax

int read_bit(int bit_numbery);

Description

This function takes a single argument :

bit_number - This is a value from 1 to 48 that indicates the 1/O pin to read from.

Thisfunction returnsthe state of thel/O pin. A '1'isreturnedif thel/O pinislow and a'0' isreturned
if the pinishigh.

WRITE BIT - Write a 1 or 0 to an I/O pin

Syntax

void write_bit(int bit_number, int value);
Description

This function takes two arguments

bit_number - This is value from 1 to 48, which is the bit to be acted upon.

Value - is either 1 or 0.

Thisfunction allowsfor writing of asinglebit to either a'0’" or a'1' as specified by the second argu-
ment. Thereis no return value and other bitsin the I/O port are not affected.
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SET _BIT - Set the specified I/O Bit

Syntax

void set_bit(int bit_numbery);

Description

This function takes a single argument :

bit_number - a value between 1 and 48 specifying the port bit to be set.

Thisfunction setsthe specified I/O port bit. Note that setting abit resultsinthe I/O pin actually go-
ing low. Thereis no return value and other bitsin the same 1/0O port are unaffected.

CLR BIT - Clear the specified I/O Bit

Syntax

void clr_bit(int bit_number);

Description

This function takes a single argument :

bit_number - a value from 1 to 48 indicates the bit number to clear.

Thisfunction clearsthe specified 1/0 bit. Note that clearing the I/O bit resultsin the actual 1/0 pin
going high. This function does not affect any bits other than the one specified.
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ENAB_INT - Enable Edge Interrupt, Select Polarity

Syntax

void enab_int(int bit_number, int polarity);

Description

This function requires two arguments :

bit_number - A value from 1 to 24 specifying the appropriate bit

polarity - Specifies rising or falling edge polarity detect. The constants RISING and FALLING are defined
in “uio48.h”

This function enables the edge detection circuitry for the specified bit at the specified polarity. It
does not unmask the interrupt controller, install vectors, or handleinterrupts when they occur. Thereis
no return value and only the specified bit is affected.

DISAB INT - Disable Edge Detect Interrupt Detection

Syntax

void disab_int(int bit_number);

Description

This function requires asingle argument :

bit_number - A value from 1 to 24 specifying the appropriate bit.

Thisfunction shutsdown the edge detection interruptsfor the specified bit. Thereisnoreturnvaue
and no harm is done by calling this function for a bit which did not have edge detection interrupts en-
abled. There is no affect on any other hits.
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CLR_INT - Clear the specified pending interrupt

Syntax

void clr_int(int bit_number);

Description

This function requires asingle argument :

bit_number - The specified bit number from 1 to 24 to reset the interrupt.

Thisfunction clearsapending interrupt on the specified bit. It doesthisby disabling and reenabling
theinterrupt. The net result after the call isthat theinterrupt isno longer pending and isrearmed for the
next transition of the same polarity. Calling thisfunction onabit that has not been enabled for interrupts
will result initsinterrupt being enabled with an undefined polarity. Calling thisfunction with no inter-
rupt pending will have no adverse affect. Only the specified bit is affected.

GET INT - Retrieve bit number of pending interrupt

Syntax

int get_int(void);

Description

Thisfunction requires no arguments and returns either a'0' for no bit interrupts pending or avalue
between 1 and 24 representing a bit number that has a pending edge detect interrupt. The function re-
turnswith thefirst interrupt found and beginsits search at Port O Bit O proceeding through to Port 2 Bit
7. 1tisnecessary to useeither clr_int() or disab_int() to avoid returning the same bit continuously. This
function may either beusedin an application's| SR or can beusedintheforegroundto poll for bit transi-
tions.
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5.3 Sample Programs

There are three sample programs in source code form included on the LBC-Plus diskette in the
U1 048 directory. These programs are not useful by themselves but are provided to illustrate the usage
of the 1/0O functions provided in U10O48.C.

FLASH.C

This program was compiled with Borland C/C++ version 3.1 on the command line with :

bcc flash.c uio48.c

This program illustrates the most basic usage of the WS16C48. It uses three functions from the
driver code. Theio_init() function is used to initialize the 1/O functions and the set_bit() and clr_bit()
functions are used to sequence through all 48 bits turning each on and then off in turn.

POLL.C

This program was compiled with Borland C/C++ version 3.1 on the command line with :

bcc poll.c uio48.c

This program illustrates additional features of the WS16C48 and the 1/0 library functions. It pro-
gramsthefirst 24 bits for input, arms them for falling edge detection, and then polls using the library
routine get_int() to determine if any transitions have taken place.

INT.C

This program was compiled with Borland C/C++ version 3.1 on the command line with :

bcc int.c uio48.c

Thisprogramisidentical infunctiontothe®poll.c” program except that interruptsare activeand all
updating of the transition countersis accomplished in the background during the interrupt service rou-
tine.

Summary

Thesourcecodefor all three programsaswell asthel/O routinesareincluded on the accompanying
diskette. The source codeis aso provided in printed form in APPENDIX F. These I/O routines along
with the sampl e program provided should provide for agood basis on which to build an application us-
ing the features of the WS16C48.
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ﬂ APPENDIX A - 1/O Port Map

Thefollowingisalist of PC1/O ports. Addressesmarked witha'-' are not used on the LBC-Plusbut
their use should be carefully qualified so asnot to conflict with other 1/0O boards. 1/0 addresses marked
with a'+" are used on the LBC-Plus board and are unique to the WinSystems design. I/0O Addresses
marked with **" are generally unused and should be the basisfor thefirst choicesin 1/O address selec-

tion.

Hex Range
000-00F
**010-01F
020-021
+022-023
**024-03F
040-043
**044-05F
060-06F
070-071
**072-07F
080-08F
**090-09F
0AO0-OBF
0CO-0ODF
**0EO-OEF
OF0-OF1
*0F2-11F
+120-12F
**130-1DF
+1E0-1EF
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
-378-37F
-380-3AF

991206

Usage

8237 DMA #1

FREE

8259 PIC #1

Finali 486 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

WS16C48 HDIO
FREE

SSD, Led, Watchdog control
Fixed Disk I/O
Joystick port

PCM SSD /O Ports
Soundblaster I/O ports
FREE

BUS Mouse

FREE

LPT1

FREE

EGA Video

GPIP Interface

COm4

FREE

COM2

Prototype Card

XT Hard Disk

FREE

Parallel Printer

SDLC

OPERATIONS MANUAL LBC-Plus
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-3B0-3BB DMA
-3C0-3CF EGA
3E8-3EF COM3
3F0-3F6 Floppy Disk
3F8-3FF CoM1
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APPENDIX B - Interrupt Map

No. Address Type Description
0 00 CPU Divide by O
1 04 CPU Single Step
386 Debug Exception
2 08 CPU NMI
3 0oC CPU Breakpoint
4 10 CPU Overflow
5 14 BIO Print Screen
186 Bound Exception
6 18 186 Invalid opcode exception
7 1C 186 Coprocessor unavailable
8 20 Hardware IRQO - 18.2Hz heart beat
286 LIDT - Double fault exception
9 24 Hardware IRQ1 - Keyboard interrupt
286 Coprocessor segment
A 28 Hardware IRQ2 - XT Reserved,
AT-Slaved Controller
286 Invalid TSS exception
B 2C Hardware IRQ3 - COM2
286 Segment not present
C 30 Hardware IRQ4 - COM1
286 Stack fault exception
D 34 Hardware IRQ5 - XT Hard Disk, AT Free
286 Protection fault exception
E 38 Hardware IRQ6 - Floppy Disk Interrupt
386 Page fault exception
F 3C Hardware IRQ7 - LPT1
10 40 BIOS Video BIOS functions
286 Coprocessor exception
11 44 BIOS BIOS Equipment check
486 Alignment check exception
12 48 BIOS Memory Size function
13 4C BIOS BIOS Disk functions
14 50 BIOS BIOS serial functions
15 54 BIOS Cassette/protected mode
functions
16 58 BIOS Keyboard BIOS functions
17 5C BIOS BIOS printer functions
18 60 BIOS SROM Basic Entry point (IBM)
19 64 BIOS Boot loader function
1A 68 BIOS BIOS time of day functions
1B 6C BIOS Keyboard break vector
1C 70 BIOS User chained timer tick
1D 74 BIOS Video Initialization
1E 78 BIOS Floppy Disk parameter table
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1F
20
21
22
23
24
25
26
27
28
29
2A
2F
30
33
3F
40

4
42
43
44
4A
50
51
5A
58
5C
67
6D
70
71
72
73
74
75
76
77
80
FO
F1
FF

Page 7 -2

7C
80
84
88
8C
90
94
98
9C
A0
A4
A8
BC
Co
CcC
FC
100

104
108
10C
110
128
140
144
168
16C
170
19C
1B4
1C0
1C4
1C8
1CC
1D0
1D4
1D8
1DC
200
3CO0
3C4
3FC

WinSystems - "The Embedded Systems Authority”

BIOS

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
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

OPERATIONS MANUAL LBC-Plus

CGA graphic character font
Program terminate

DOS function call
Terminate Address
Ctrl-Break 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 1/0 when fixed disk
is present

Fixed 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 - Unassigned
IRQ14 - IDE Fixed Disk
IRQ15 - Unassigned
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LBC-Plus Parts Placement Guide - Top
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LBC-PLUS Mechanical Drawing
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WS16C48 1/0 Routines and Sample Program Listings



/* U O48. H

*/

Copyright 1996 by WnSystens Inc.

Perm ssion is hereby granted to the purchaser of the WnSystens

U O cards and CPU products incorporating the U O device, to distribute
any binary file or files conpiled using this source code directly or
in any work derived by the user fromthis file. In no case nay the
source code, original or derived fromthis file, be distributed to any
third party except by explicit perm ssion of WnSystens. This file is
distributed on an "As-is" basis and no warranty as to performance,
fitness of purposes, or any other warranty is expressed or inplied.

In no case shall WnSystens be liable for any direct or indirect |oss
or damage, real or consequential resulting fromthe usage of this
source code. It is the user's sole responsibility to determ ne
fitness for any considered purpose.

[ Rrkk Rk ok ok ok kkkk kK kkkkkkkk ok kK kkkkkkk ko kK kk ok ok kkk ok kkkkkkkkkhkkkkkkkkkkkk kK ko

*

T

*

Narre © ui048.h

Project : PCM U 048 Software Sanpl es/ Exanpl es
Dat e . Cctober 30, 1996

Revi sion: 1.00

Aut hor : Steve Mdttin
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*/

#define RISING 1
#define FALLI NG O

voi d init_io(unsigned io_address);

int

voi d
voi d
voi d
voi d
voi d
voi d

read_bit(int bit_nunber);
wite_bit(int bit_nunber);
set_bit(int bit_nunber);
clr_bit(int bit_nunber);
enab_int(int bit_nunmber, int polarity);
disab_int(int bit_nunber);
clr_int(int bit_nunber);

int get_int(void);



/* U o48.C
Copyright 1996 by WnSystens Inc.

Perm ssion is hereby granted to the purchaser of the WnSystens
U O cards and CPU products incorporating the U O device, to distribute
any binary file or files conpiled using this source code directly or
in any work derived by the user fromthis file. In no case nay the
source code, original or derived fromthis file, be distributed to any
third party except by explicit perm ssion of WnSystens. This file is
distributed on an "As-is" basis and no warranty as to performance,
fitness of purposes, or any other warranty is expressed or inplied.
In no case shall WnSystens be liable for any direct or indirect |oss
or damage, real or consequential resulting fromthe usage of this
source code. It is the user's sole responsibility to determ ne
fitness for any considered purpose.

*

/i*************************************************************************

* Nane : uio48.c

*
: Project : PCM U 048 Software Sanpl es/ Exanpl es

: Dat e . Cctober 30, 1996

: Revi sion: 1.00

* Aut hor : Steve Mttin

*

: Changes :

: Dat e Revi si on Descri ption

* 10/ 30/ 96 1. 00 Creat ed

*
R

*/

#i ncl ude <dos. h>

/* This global holds the base address of the U O chip */

unsi gned base_port;

/* This global array holds the inmage values of the last wite to each 1/0O
ports. This allows bit manipulation routines to work without having to
actually do a read-nodify-wite to the 1/0 port.

*/

unsi gned port _i nages[ 6] ;

/*

* INNT_IO

*

* This function take a single argunent

*

*

* jo_address : This is the base |/0O address of the 16C48 U O Chip

* on the board.

*

*

* This function initializes all 1/Opins for input, disables all interrupt
* sensing, and sets the inage val ues.

*

* */
voi d init_io(unsigned i o_address)

{

int x;

/* Save the specified address for |later use */
base_port = io_address;
/* Clear all of the /O ports. This al so nakes theminputs */

for(x=0; x < 7; x++)
out port b(base_port+x, 0);

/* Clear our image values as well */

for(x=0; x < 6; x++)
port_i mages[x] = O;

/* Set page 2 access, for interrupt enables */
out por t b(base_port +7, 0x80) ;

/* Clear all interrupt enables */

out port b(base_port +8, 0) ;

out port b(base_port +9, 0) ;

out por t b(base_port +0x0a, 0) ;

/* Restore normal page O register access */
out port b(base_port +7, 0);



-

*

READ BI T
This function takes a single argunent
bi t _nunber : The integer argument specifies the bit nunber to read.
Valid argunents are from1l to 48.

return value : The current state of the specified bit, 1 or O.

This function returns the state of the current /O pin specified by
the argurent bit_nunber.

B S T N R

*/
int read_bit(int bit_nunber)

unsi gned port;
int val;

/* Adjust the bit_nunber to 0 to 47 nunbering */

--bi t _nunber;

/* Calculate the 1/O port address based on the updated bit_nunber */
port = (bit_nunmber / 8) + base_port;

/* Get the current contents of the port */

val = inportb(port);

/* Get just the bit we specified */

val = val & (1 << (bit_nunber %38));

/* Adjust the return for a 0 or 1 value */

if(val)
return 1;

return O;
}
/*
*
* WRITE BI T
*
* This function takes two argunents :
*
*
* bit_nunber : The I/Opin to access is specified by bit_nunber 1 to 48.
*
* val The setting for the specified bit, either 1 or O.
*
* This function sets the specified |/Opin to either high or Iow as dictated
* by the val argunment. A non zero value for val sets the bit.
*
*

*/

void wite_bit(int bit_nunber, int val)
unsi gned port;
unsi gned tenp;
unsi gned nask;
/* Adjust bit_nunber for 0 based nunbering */
--bi t _nunber;
/* Calculate the 1/0O address of the port based on the bit nunber */
port = (bit_nunmber / 8) + base_port;
/* Use the inage value to avoid having to read the port first. */
tenp = port_images[bit_nunmber / 8];/* Get current val ue */
/* Calculate a bit mask for the specified bit */
mask = (1 << (bit_nunber %8));
/* Check whether the request was to set or clear and nask accordingly */
if(val) /* If the bit is to be set */
tenp = tenp | mask;
el se
tenp = tenp & ~mask;
/* Update the image value with the value we're about to wite */

port_i mages[ bit_nunber / 8] = tenp;



/* Now actually update the port. Only the specified bit is affected */

out portb(port,tenp);

}
/*
* SET_BI T
*
*
* This function takes a single argunent
*
* bit_nunber : The bit nunber to set.
*
* This function sets the specified bit.
*
* */
voi d set_bit(int bit_nunber)
write_bit(bit_nunber,1);
}
/*
* CLRBIT
*
*
* This function takes a single argunent
*
* bit_nunber : The bit nunber to clear.
*
* This function clears the specified bit.
*
* */
void clr_bit(int bit_nunber)
{
write_bit(bit_nunber,0);
}
/*
*
* ENAB_| NT
*
* This function takes two argunents :
*
* bit_nunber : The bit nunber to enable intterups for. Range from1 to 48.
*
* polarity : This specifies the polarity of the interrupt. A non-zero
* argunent enabl es rising-edge interrupt. A zero argunent
* enables the interrupt on the flling edge.
*
* This function enables within the 16C48 an interrupt for the specified bit
* at the specified polarity. This function does not setup the interrupt
* controller, nor does it supply an interrupr handler.
*
* */

voi d enab_int(int bit_nunber, int polarity)
unsi gned port;
unsi gned tenp;
unsi gned nask;
/* Adjust for 0 based nunbering */
--bi t _nunber;
/* Calculate the 1/0O address based uppon the bit nunber */
port = (bit_nunber / 8) + base_port + 8;
/* Calculate a bit mask based on the specified bit nunber */
mask = (1 << (bit_nunber %8));
/* Turn on page 2 access */
out por t b(base_port +7, 0x80) ;
/* Get the current state of the interrupt enable register */
tenp = inportb(port);
/* Set the enable bit for our bit nunber */
tenp = tenp | mask;
/* Now update the interrupt enable register */
out portb(port,tenp);
/* Turn on access to page 1 for polarity control */
out por t b(base_port +7, 0x40) ;

/* Get the current state of the polarity register */



tenp = inportb(port); /* Get current polarity settings */
/* Set the polarity according to the argunent in the inage val ue */

if(polarity) /* If the bit is to be set */
tenp = tenp | mask;

el se
tenp = tenp & ~mask;

/* Wite out the new polarity value */
out portb(port,tenp);
/* Set access back to Page 0 */

out por t b(base_port +7, 0x0) ;

}

/*

*

* DI SAB_| NT

*

* This function takes a single argunent

*

* bit_nunber : Specifies the bit nunber to act upon. Range is from1l to 48.
*

* This function shuts off the interrupt enabled for the specified bit.
*

*

*/

voi d disab_int(int bit_nunber)
unsi gned port;
unsi gned tenp;
unsi gned nask;
/* Adjust the bit_nunber for O based nunbering */
--bi t _nunber;
/* Calculate the 1/O Address for the enable port */
port = (bit_nunber / 8) + base_port + 8;
/* Calculate the proper bit mask for this bit nunber */
mask = (1 << (bit_nunber %8));
/* Turn on access to page 2 registers */
out por t b(base_port +7, 0x80) ;
/* Get the current state of the enable register */
tenp = inportb(port);
/* Clear the enable bit int the image for our bit nunber */
tenp = tenp & ~mask;
/* Update the enable register with the new infornmation */
out portb(port,tenp);
/* Set access back to page 0 */

out por t b(base_port +7, 0x0) ;

}

/*

*

* CLR_INT

*

* This function takes a single argunent

*

* bit_nunber : This argument specifies the bit interrupt to clear. Range
* is 1to 24.

*

*

* This function is use to clear a bit interrupt once it has been recogni zed.
* The interrupt |left enabled.

*

*

*/

void clr_int(int bit_nunber)
unsi gned port;
unsi gned tenp;
unsi gned nask;

/* Adjust for 0 based nunbering */

--bi t _nunber;



/* Calculate the correct I/O address for our enable register */
port = (bit_nunber / 8) + base_port + 8;

/* Calculate a bit mask for this bit nunber */

mask = (1 << (bit_nunber %8));

/* Set access to page 2 for the enable register */

out por t b(base_port +7, 0x80) ;

/* Get current state of the enable register */

tenp = inportb(port);

/* Tenporarily clear only OUR enable. This clears the interrupt */
tenp = tenp & ~mask; /* clear the enable for this bit */
/* Wite out the tenporary val ue */

out portb(port,tenp);

/* Re-enable our interrupt bit */

tenp = tenp | mask;

/* Wite it out */

out portb(port,tenp);

/* Set access back to page 0 */

out por t b(base_port +7, 0x0) ;

}

/*

*

* GET_INT

*

* This function take no argunents.

*

* return value : The value returned is the highest level bit interrupt

* currently pending. Range is 1 to 24.

*

* This function returns the highest level interrupt pending. If no interrupt
* is pending, a zero is returned. This function does NOT clear the interrupt.
*

*

>/

int get_int(void)

{
int tenp;
int x;

/* read the nmaster interrupt pending register, mask off undefined bits */
tenp = inportb(base_port+6) & 0x07;
/* If there are no interrupts pending, return a 0 */

if((tenp & 7) == 0)
return(0);

/* There is something pending, now we need to identify what it is */

/* Set access to page 3 for interrupt id registers */
out por t b(base_port +7, 0xcO) ;
/* Read interrupt ID register for port 0 */

tenp = inportb(base_port+8);

/* See if any bit set, if so return the bit nunber */

if(temp !=0)
{ for(x=0; x <=7; x++)
{ if(temp & (1 << x))
{ out portb(base_port+7,0); /* Turn off access */
return(x+1); /* Return bitnunber with active int */
) }

}

/* None in Port O, read port 1 interrupt ID register */
tenp = inportb(base_port+9);

/* See if any bit set, if so return the bit nunber */



if(temp !=0)
{ for(x=0; x <=7; x++)
if(temp & (1 << x))
{ out portb(base_port+7,0); /* Turn off access */

return(x+9); /* Return bitnunber with active int */

}
/* Lastly, read status of port 2 int id */
tenp = inportb(base_port+0x0a); /* Read port 2 status */
/* If any pending, return the appropriate bit nunber */
if(temp !=0)
{ for(x=0; x <=7; x++)

i{f(tenp & (1 << X))

out portb(base_port+7,0); /* Turn off access */

return(x+17); /* Return bitnunber with active int */
}
}

}
/* W shoul d never get here unless the hardware is ni sbehaving but just

to be sure. W'll turn the page access back to 0 and return a 0 for

no interrupt found.
*/

out port b(base_port +7, 0) ;
return O;



/* FLASH.C
Copyright 1996 by WnSystens |Inc

Perm ssion is hereby granted to the purchaser of the WnSystens
U O cards and CPU products incorporating the U O device, to distribute
any binary file or files conpiled using this source code directly or
in any work derived by the user fromthis file. In no case nay the
source code, original or derived fromthis file, be distributed to any
third party except by explicit perm ssion of WnSystens. This file is
distributed on an "As-is" basis and no warranty as to performance
fitness of purposes, or any other warranty is expressed or inplied
In no case shall WnSystens be liable for any direct or indirect |oss
or damage, real or consequential resulting fromthe usage of this
source code. It is the user's sole responsibility to determ ne
fitness for any considered purpose

*/

#i ncl ude <stdio. h>

#i ncl ude <coni o. h>

#i ncl ude <dos. h>

#i ncl ude "ui 048. h"

/* This is where we have our board junpered to */

#def i ne BASE_PORT 0x200

/* This is an utlra-sinple denonstration program of sone of the functions
available in the U O48 source code library. This programsinply sets and
clears each I/O1line in succession. It was tested by hooking LEDs to al
of the /O lines and wathching the lit one race through the bits

*/

voi d nai n()

int x

/* Initialize all 1/Obits, and set then for input */

i nit_i o( BASE_PORT);

/* W'l repeat our sequencing until a key is pressed */
?hile(!kbhit())

/* W will light the LED attached to each of the 48 lines */
for(x=1; x <=48; x++)

/* Setting the bit lights the LED */

set _bit(x);

/* The wait time is subjective. W |liked 100nS */
del ay(100) ;

/* Now turn off the LED */

clr_bit(x);

}
getch();



/* POLL.C
Copyright 1996 by WnSystens Inc.

Perm ssion is hereby granted to the purchaser of the WnSystens

U O cards and CPU products incorporating the U O device, to distribute
any binary file or files conpiled using this source code directly or
in any work derived by the user fromthis file. In no case nay the
source code, original or derived fromthis file, be distributed to any
third party except by explicit perm ssion of WnSystens. This file is
distributed on an "As-is" basis and no warranty as to performance,
fitness of purposes, or any other warranty is expressed or inplied.

In no case shall WnSystens be liable for any direct or indirect |oss
or damage, real or consequential resulting fromthe usage of this
source code. It is the user's sole responsibility to determ ne

fitness for any considered purpose.

*/

#i ncl ude <stdio. h>

#i ncl ude <coni o. h>

#i ncl ude "ui 048. h"

#def i ne BASE_PORT 0x200

/* This program uses the edge detection interrupt capability of the
W516CA48 to count transitions on the first 24 lines. It does this
however, no by using true interrupts but by polling for transitions
using the get_int() function

*/

/* Qur transition totals are stored in this array */

unsi gned i nt_counts[ 25];
/* Definitions for local functions */
voi d check_i nts(void);

voi d nai n()

int x;
/* Initialize the 1/Oports. Set all 1/Opins to input */
i nit_i o( BASE_PORT);
/* Initialize our transition counts, and enable falling edge
transition interrupts.
*/
for(x=1; x<25; x++)
int_counts[x] = 0; /* Clear the counts */
enab_i nt (x, FALLI NG ; /* Enable the falling edge interrupts */
}
/* Clean up the screen for our display. Nothing fancy */
clrscr();
for(x=1; x<25; x++)
{
got oxy( 1, x);
printf("Bit nunber 9%92d ", x);
}
/* W& will continue to display until any key is pressed */
whi | e(! kbhit())
{
/* Retrieve any pending transitions and update the counts */
check_ints();
/* Display the current count val ues */
for(x=1; x < 25; x++)
{
got oxy( 16, X) ;
printf("9®5u",int_counts[x]);
}
}
getch();
}

voi d check_i nts()

int current;



/* Get the bit nunber of a pending transition interrupt
current = get_int();
/* If it's O there are none pending */

if(current == 0)
return;

/* Clear and rearmthis one so we can get it again */
clr_int(current);
/* Tally a transition for this bit */

++i nt _counts[current];

*/



/* INTS.C
Copyright 1996 by WnSystens |Inc
Perm ssion is hereby granted to the purchaser of the WnSystens
U O cards and CPU products incorporating the U O device, to distribute
any binary file or files conpiled using this source code directly or
in any work derived by the user fromthis file. In no case nay the
source code, original or derived fromthis file, be distributed to any
third party except by explicit perm ssion of WnSystens. This file is
distributed on an "As-is" basis and no warranty as to performance
fitness of purposes, or any other warranty is expressed or inplied
In no case shall WnSystens be liable for any direct or indirect |oss
or damage, real or consequential resulting fromthe usage of this
source code. It is the user's sole responsibility to determ ne
fitness for any considered purpose
*/
#i ncl ude <stdio. h>
#i ncl ude <dos. h>
#i ncl ude <coni o. h>
#i ncl ude "ui 048. h"
#def i ne BASE_PORT 0x200
/* This programlike the poll.c sanple uses the edge detection interrupt
capability of the WB16C48 to count edge transitions. Unlike poll.c,
however this programactually uses interrupts and update all of the
transition counters in the background

*/

/* Qur transition totals are stored in this global array */

unsi gned i nt_counts[ 25];

/* Function declarations for |ocal functions */

voi d check_i nts(void)

voi d interrupt int_handl er(void)

void interrupt (*ol d_handl er)(void)

voi d nai n()

int x
/* Initialize the 1/O ports. Set all I/Opins to input */
i nit_i o( BASE_PORT);

/* Install an interrupt handler for the board */

/* We disable interrupts whenever we're changing the environnent */
di sabl e(); /* Disable interrupts during initialization */
/* Get the old handler and save it for later resoration */
ol d_handl er = getvect (0x0d); /* Hardwired for IRQG */
/* Install out new interrupt handler */
set vect (0x0d, i nt _handl er)

/* Clear the transition count values and enable the falling edge

interrupts
*/
for(x=1; x<25; x++)
{
int_counts[x] = 0; /* Clear the counts */
enab_i nt (x, FALLI NG ; /* Enable the falling edge interrupts */
}

/* Unmask the interrupt controller */

out port b(0x21, (i nportb(0x21) & 0Oxdf)); /* Unmask 1RQ 5 */
/* Reenable interrupts */

enabl e();

/* Set up the display */

clrscr(); /* Clear the Text Screen */

for(x=1; x<25; x++)

got oxy(1, x);
printf("Bit Nunber 9%92d ", x);

/* W& will continuously print the transition totals until a



key is pressed */

/* Al of the processing of the transition interrupts, including
updating the counts is done in the background when an interrupt
occurs.

*/

whi | e(! kbhit())

for(x=1; x < 25; x++)

{
got oxy( 16, X) ;
printf("9®5u",int_counts[x]);

}

getch();

/* Disable interrupts while we restore things */

di sabl e();

/* Mask off the interrupt at the interrupt controller */

out port b(0x21, i nportb(0x21) | 0x20); /* Mask IRQ5 */

/* Restore the old handler */

set vect (0x0d, ol d_handl er); /* Put back the old interrupt handler */

/* Reenabl e interrupts. Things are back they way they were before we
started.

*/

enabl e();

/* This function is executed when an edge detection interrupt occurs */
voi d interrupt int_handl er(void)
int current;

/* Get the current interrupt pending. There really should be one
here or we shouldn't even be executing this function.

*/
current = get_int();
/* W& will continue processing pending edge detect interrupts until
. there are no nore present. In which case current ==
whil e(current)
{
/* Clear the current one so that it's ready for the next edge */
clr_int(current);
/* Tally up one for the current bit nunber */
++i nt _counts[current];
/* Get the next one, if any others pending */
) current = get_int();

/* lssue a non-specific end of interrupt command (EQ) to the
interrupt controller. This rearns it for the next shot.
*/

out por t b(0x20, 0x20) ; /* Do non-specific EQ */
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