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APPENDIX B §-28 =y
w1\ DEGngm
API
APl
D A nd BIOS
RUISIAE < rfademarks of the INnter

@ IBM is a trade mar b RIS = L
ade mark C crional Business Machine Corp

e HER ES IS a trade mc ' RCULES

CUL:: i: a frade mc AERCULES Computer lechnology
e LOIUS is a trade mark of LOTUS Development |
e WORDSTAR is a trade mark of Micropro Corp.

® tPSON is a frade mark of EPSON Corp.

| CERTIFICATION OF
DIAGNOSTIC TESTING

This unit was tested and passed prior fo packing.
The results are recorded below.

Clock Speed During Tests: MHZ
ROM BIOS Installed:

() System Board

() Memory

() Keyboard

() Monochrome & Printer
Adapter

() Display Adapter Test

() Display Attributes

() Character Set

() 80 x 25 Display

1.2 Meg Floppy Drive
Sequential Access
Verify Disketie

()
)
()
() Random Seek
i)
o)

Diskette Change Test
Speed lest

() 2nd Floppy Drive
() Sequential Access
() Random Seek
() Verify Diskette
() Speed Test
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On Tes g ¢ & ) GENERAL INFORMATION
oo Soley ABOUT YOUR $-286

Slection &
n
Al 2-1. Basic Information about your System Board:

. LA | \'OCeS
2 Ihe §-286 system board (the motherboard) is the main part
Setup Parameters of your PC/AT compatible computer. The board is physically
5-1/2 inches wide and 13 inches long, about the same size
Setup parameters are store nta as the PC/XT motherboard. It is made from fiberglass and
This unit was set as follows: iy neq memory, | epoxy resins and is coated with a permanent corrosion-resistant
marterial. All the components and connectors are mounted
Drive A on one side. The S$-286 uses very large scale integration (VLSI)
TR - fechnology with a four-layer printed circuit board (PCB) and
Drive R s designed to be fully compatible with the IBM PC/AT. The

S-286’s CPU (Central Processing Unit) is a full 16 bit micropro-
cessor capable of addressing up to 16 megabytes of physical
memory and up to 1024 megabytes of virtual memory. Properly
configured, it can process information at CPU speeds of up
Drive D___ R T fo 12 megahertz with one wait state. This speed is two times
faster than the first PC/AT computers. Within the S-286’s small

fooiprint are the principal parts that tell the system how to
OOOof the computer when the power is applied, how to generate

Drive C

Base Memory Size

| sound, how and when to communicate with internal and

txtended Memory =0 ] external devices, and how fast to run. Mounted on the system

| | board are connectors for an external speaker, a keyboard,
Primary Display SRS i T ;

a power supply, and eight expansion slots, five of which are
16 bit slots. Through these expansion slots, the world outside
your computer is accessible via disk drives, hard drives,
it s R — modems, printers, plofters, and monitors, just to mention some
of the more popular peripherals. There is a socket that will
accept the 80287 math coprocessor IC for your BIG number
crunching applications, and two sockets for ROM (Read Only
Memory) ICs where the BIOS (Basic Input/Output System) and
other ROM or EPROM (Erasable Programmable Read Only
Memory) based applications can be placed. On the system
poard is one bank of eight DIP (Dual In-line Package) switches
that allow your to optimally configure your system.

Systemn checked by _




2-2. Features of the Twinhead S-286:

e 80286-10 high speed CPU (Central Processing Unif) 2-3. Environmental Limits:

e 10MHz high speed Chips and lechnologies
@ 6/8/10/12 MHz, four speed system clock
board DIP S\gifch or ke‘yboord C?Hlfl“{j Power ON : 15 to 32 degrees %
® Zero/one wait state switch selec;ogl;--a Vi Power OFF: 10 to 43 degrees C
® Jumper selectable S or 8 MHz clock rate for
Processor. Humidity:
@ RAM-free motherboard:
System memory is provided by a small adapter RAM (Random | rower ON : 8% to 80%
Access Memory) card (@ RAM only’ card) that Plugs into Power OFF: 20% to 80%
the left-most slot on the motherboard. This design permits . |
siable sysiem performance up fo ¢ 'egahertz, 1 waqit * Altitude:
state CPU speed and also allows an ineyr =Nsive upgrade
fo an equally fast 4 megabyte RAM This card comes
INn two configurations:

Ambient Air Temperature:

Maximum altitude: 2133 meters (7000 feet)

Noise Level:

A. One megabyte system memory RAM 1 card:
seleciable as 512K, 640K, or a frue 1 megabyte (640K | &
oase + 384K extended) using 256 kilobit DRAM chips. Electrical:
~our megabyte system memory RAM 4 card:
seleciableas two megabytes (640K base + 1408K 115 VAC
exiended), or as 4 megabytes (640K + 3456K extension) Minimum 100 VAC
using one megabit DRAM chips. Maximum 4125 VAC

Meets Class 3; 42 decibels average noise rating

® Clock/Calendar function with internal or external battery 230 VAC
backup. Minimum 200 VAC

® Buili-in speaker with extra connector for an external speokef. k Maximum 240 VAC
® Supports XT and AT screw holes so the motherboard is h
suitable for both XT style and AT style cases.
® Four layer baby-AT size PCB.
® [ow motherboard power consumption (approximately 15
watts) permits usage of an XT type power supply (150 watts).




2-4. Layout ot the $-286 System

RAM-1-or RAM-Z I
S0

—

LOrG

&2 Pin Q8 Pin
1O Siot o Siot
. A
y B

]
1(es op 5

Keyboard Datg

Keyboard Clog
N.C K

Ground
+ 2V

£ Ea Lo ) ==

Turbo
switch

| 2

\ Closed: Low SpeecC
\ Open: Ligh Speed

Math Coprocessor
(80287)

Speed
123

Selection

5.3 MHZ
8 MHZ

7401} ey Lock
| U I D D i -;ﬂl RESET BUTTON
—
| 3 POWER LED
47 s :
| - EAKER (OPTION)
Sp
a0
B iy 1
; A
D U TURBO LED
22 A 2

J23 =i

TURBO SWITCH
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3. CONFIGURATION OPTIONS

OF THE $-266

SW1
SW2,SW3,5W4
SWS,SW6
SW7/

SW8

J2

J4

J16
J17
J18

DIP (DUOI N-line P¢ J"*;ﬁ};("‘;e} SWHChes
NOT used
Memory configuration
dystem clock speed: 6/8/10/12 mhz

S
Wait state: zero or one
Monitor type: color or monochrome

Jumper Seleciors

Math co-processor (80287) speed
selection

Connectors

External speaker

External clock/calendar battery
System reset and key lock
Keypboard

3-1. System Memory Setting

3-2. System Clock Frequency Selection

SWS SW6  Systemn Clock Freguency

ON ON 6 mhz
OFF ON 8 mhz
ON OFF 10 mhz
OFF OFF 12 mhz

3-3. Wait State Selection

SW7/ Wait State
ON Zero
OFF one

3-4. Monitor Type Selection

SW2 SW3 SW4 System Memory Extended Memory

ON OF OFF
OFF ON OFF
ON ON OFF
ON OFF ON
ON ON ON

512K OK
640K OK
640K 384K
640K 1408K
640K 3456K

SW8 Monitor Type
ON color
OFF monochrome
3-5. External Speaker Connector (J1)
Pin out Signal Name
{ Speaker out
2 No connection (NC)
3 Ground
4 +95 V

3-6. Math Co-processor (80287) 5p

eed Selection (J2)

Jumper Pins  Speed Selection

=19 8 mhz
0.9 53 mhz

11




3.7. External Battery Connector (J16)

Pin out Signal Name
{ + 6 VOITS
2 Ground
3 NC
4 Ground

Pin out Signal Name

+9 V

Reset Signal
Ground

Key Lock
Ground

3-9. Keyboard Connector (J18)

T —

3-8. Reset and Key Lock Connector |

'“:?)
- ¢

Pin out Signal Name

/ Keyboard Data
2 Keyboard Clock
3 NC

Z Ground

O +5V

DN WM -

¢ e T
-

»

¢ @

/O Pin

A
A2
A3
A4
AS
Ab
A7
A8
AQ
A10
A1
A12
A13
A14
A1
A16
Al7
A18
A19
A20
A2
A22
A23
A24
A25

(I/1O) CHANNELS

J9, J10, J11, J12, J13, J14, J15 (Side A)

Signal Name

—1/O CH CK
SD7
SD6
SDS
SD4
SD3
SD2
SD1
SDO
/O CH RDY
AEN
SA19
SA18
SAA17
SA16
SA1S
SA14
SA13
SA12
SA11
SA10
SAQ
SA8
SA7
SAL

13

2| TECHNICAL INFORMATION
ABOUT THE INPUTIOUTPUT

Ihe following Iinformation names the signals leaving and
entering the expansion slof sockets on the S-286 system board.
Refer to section 2.4, the section on the layout of the S-286
for location of the sockets, sides, and pins.

Direction

|
/O
/O
/O
/O
/O
/O
/1O
/O
|
O
/O
/O
/1O
/O
/O
/O
/O
/1O
/O
/O
/O
/O
/O
1O

—




A20
A2/
A28
A29
A30
A3

SAS
SA4
SA3
SA2
SA
SAO

19. J10, J11, J12, J13, J14, J15 (Side B)

Signal Name

GND
RESET DRV

+oV
IRQS

—-oV
DRQZ

— 12V
OWS

+ 12V
GND

- SMEMW

- SMEMR

— |OW

—|OR

— DACKS3

DRQ3

— DACKA

- DRQ

— Refresh
CLK

R/
RQ6
RQ5
R4
IRQ3
—-DACK?2
T/C
BALE
+ 5V
OSC
GND

14

’ "J3, J4, J5, J6, J7 (Side A)

/O Pin

C1
C2
C3
C4
Co
Co
C/
C8
CQ
C10
E1

12
SHke

C14
C15
C16
@17
C18

Signal Name

SBHE
LAZ3
LA22Z
LA21
LA20
LA1Q
LA18
LAY/

- MEMR

- MEMW
SDO3

SDO@
SD10

SD11
SD12
SD13
SD14
SD1S

J3, 44, JS, J6, J7.(Side'B)

/O Pins

D1
D2

D3
D4

DS
D6
D7
D3
D9
D10
D11

D12
D43
D14

Signal Name

—1/O CS16

IRQA10
IRQ1 1

IRQ1Z
IRQ1S
IRQ14
— DACKO
DRQO
— DACKS
DRQS
—DACKOS
DRQ6
—DACKY

135

- MEM CS16



Q7
D 55 4 J8 (Side B)
Dol T MASTER . @
D ) i Pin Signal Name
D48 GND

B4 - GND
Memory expansion slot J8 (Side A) 3 D

B3 +5V
Pin Signal Name B G

B5 ' NC

A MDO B& MgPlNO
A2 MD1 3 .
A3 MD2 I r|tl/|([:>|:>oum
Al MD3

AS NC fc\l_:,g D

AS MD4 N

A7 MD5

—RASO
A8 MD6

—RAS1
AQ . _RAS2

—RAS3
MD8 | i
MD@
MD10
MDA 1
NC
MDA12
MDA13
MD14
MDA15
NC
MAO
MA
MA?2
MA3
MA4 i o P, | bl s "k T el ] S
MAG 1 B T YT
MA7 SR - g ' WY g =T
MAS8
MAQ




5 sysTEM BOARD INSTALLATION

The procedure given below assumes yo{i: Nave Purchaseq
one of the standard types of cases that are availgp)e at

oresent. This type of case will have sToner’n mounting brackets

or pre-punched holes in the .boh‘om of the case ang wj

oﬁdch the system board with either brass standoffs ang metq|

screws or nylon self-locking standofrs.

f vour case is not pre-punched for the S-286 system boarg

and vou plan o use your own mounting sysiem, it is Advisable
make at least one of the mounting devices a metal one

that the case, and theretore, elecirical ground, will be
ffac

S
®
=
®
- &
(D
@)
o
-~
(D
(s
~
v
D
53
O
O
Q
Q

5-1. Cover Removal.

] &

T you have a slide type case, the cover will have to
oe re-moved. Normally, there are 4 or 5 screws located
at the back of the case that must be removed in order
10 slige The cover off the base of the case. Refer to
ine manual that came with your case if there is any

-

- e -y

' 4
i

/Ou have arear-hinged type case, usually just open-
NG the cover will provide ample room for system
DOara installa-tion

v

o-3.

F i —

9-2. Spacer or Standoff Mounting.

— T e —

PRECAUTION

'he case first and then the 5-286 system board can
oe placed over the standoffs ang the metal screws

placed through the board and fightened into the
standoffs.

If your case uses dual ended self-locking nylon standoffs
which poke through holes in the case pottom, then
mounting can be done by either ariaching the nylon
standoffs to the case first and then arnaching the S-286
Or vice versa.

If your case uses single ended self-locking nylon stand-
o‘rfs' which have a bufton on the bottom that slides into
a slot on the case bottom, then the nylon standoffs

should be attachedto the $-286 system board first and
fhen the whole unitmounted into the case.

Final Adjustment.

In all the cases above regarding mounting the $-286
systemboard, fry to fix the board so that when an
expansion cardis inserted fully info a system board
slot, the hold-down bracket on the expansion card
fits as closely as possible tothe slofted openings at
the back of the case. This providesfor good case
integrity for electrical grounding and prevents excessive
radiated emissions.

19




54. 5286 System Board settings and Connectigng
Now that the §-286 is securely mounied, it's time s
make the final settings and conne 'O complete
the install-ation and make the sysi ady for the
rest of your periph-eral caras. Atler yvou have reqq
the paragraphs below, refer back to scctlion 3. Con-
figuration Options, for the exact sei-fing values, |oeq.
tion of connections, and jumper \ -

5-4-1. DIP Switch Settings

The DIP swiich bank located in the lower left corner
of the sysiem board gives you conirol over:

1. System clock speed
2. Wait states

3. Memory size

4. Monitor type

"How fast you set the system clock and which wait
siate you chose will depend on the quality and type
Ol your peripherals. Some video and hard disk expan-
sion cards will not work at the higher CPU speeds.
‘Ne Dest advice is to ask your vendor which cards will
work at the CPU speed and wait state setting you

wish to use. Refer to switches 5 and 6 for CPU speed
ana switch 7 for wait state sefting.

The amount of memory you choose will depend on
your application and your pocketbook. If the pocket-
DOOK is not too much of g consideration, get as much
memory as Possible. You can always use extended
memory for a virtual disk or one of the new concurrent

g’;]%gigms ‘rhg‘r et you store many programs in memaory
en switch between them INn a flash.

5-4-2.

Another consideration regarding RAM will depend
on how fast you have chosen to run the computer,
le., system clock and wait state setting. Check ahead
fo section 6-3-2 and see what access fime your RAM
will have 10 be In order fo run at your chosen speed
and wait state. Refer to switches 2, 3 and 4 for memory
configuration.

There are only two monitor fypes which use the DIP
switfch on the system board: color or monochrome.
There is a third choice, the EGA (Enhanced Graphics
Adapter) monitor, that can be set by running the setup
orogram that comes with the system board. This pro-
gram performs the same functions as those found on
the AT Diagnostic Disk, but does them much quicker.
If you chose the EGA display, the seftings of the DIP
switch are not important. The display you chose deter-
mines what monitor type the system expects to display
when the system is first powered. Refer to switch 8 or
the setup program for monitor setting.

Jumper Settings

The only jumper setting at present depends on your
choice of speed for the math co-processor IC, the
80287. If you don't use the math chip, the jumper
doesn’t matter. If you have a math IC, be sure 10 set
the jumper for the correct speed 10 match the slpeed
of the 80287. The jumper block, J2, is located In the
center of the board, near the edge toward the front

of the computer.

5-4-3. Connections =~

One of the important connections in this and most

will be the main way for human bei

The connector is located .in._ .
and is a DIN (Deutsche Industrie Normen

J18.
21




board, next to the built-in speaker.

the board.

pefore installing any of your expansion cards. The informat

may help avoid a difficult situation. Thank you.

When this section is finished, please read the next secti

The case Yyou chose may be one of The ypes that
~as a front panel with a key lock, a resel push button

and one or more LEDs (Light EmITing Diode) on jts
tace. If so, then you will want to connect the lock ang
eset button because the lock will provide you will
added security and the reset bution will lef vou reboot
the computer should you gef Info a situciion where it
is normally impossible to exit. The five pin in-line con-
nector, J17, is located in the lower lefi corner of the

And speaking of speakers, if you want fo install your
own, the external speaker connector, 1, Is also located
next to the built-in speaker, In the lower [eff corner of

on
Ion

is of a general nature and includes some helpful hints that

. GENERAL INFORMATION
ABOUT EXPANSION CARD
INSTALLATION

5-1 Precautions about Expansion Card Installation

PRECAUTIONS

Precaution #1 is about stafic electricity (the spark that jJumps
from your finger as you reach for a door knob after walking
on a carpeted floor). It is a major killer of integrated circuit
components (ICs or ‘chips’). That little spark represents between
41 000 to 10,000 volts of static discharge which can easily
damage an electronic device which was only built 1o with-
stand between 5 to 20 volts. So, you must be careful when
handling adapter cards. One good method fo use when
installing or removing these electronic devices is 10 1ake your
bare finger and touch a grounded metal part BEFORE handling
an item that has ICs on it. Any unpainted, shiny, metallic par
on your computer case is a good place to touch. Installea
adapter card hold-down brackets of most power suppily
cases are places that fit this ex-ample. After the card is In
vour hands, try not to touch any of the electronic components,
and, if you walk to another location, remember fo fouch a
grounded, bare metal part BEFORE installing or putting down

the card.

Precaution #2 is about the safefy of your hands when removing

and installing adapter cards. The back sidre‘s of ”r:if/ee omc:(r]c;l\s‘;
the sides that have no components OnJ’Iem"',:I card Tigh'tly
sharp points sticking out of the card. Grasping & S5 e

during these times can result in pokes qnd tears Ian%IJIrar’:gnn :

and fingers. The best solufion thni re;n:;][ Or ?;:‘:tckmofien
7 . ~ntlv ROCK the card in @ front 1o == e

difficult is to gently ROCK the C ¥

’ g ' : e I-r I. [ I-:I _L. hl-_ ‘l | . |I |I I.L N = : I .
during the PrOCESSy i
ey Ay | arg l 1 DA n = | .| 2 prddne I muien P | 1 L -

o |
b [N _Ia=ygl d ||_T'|II v _'-'1 | . By
KL T 'tﬂ- ST W e !
_-.I i _I'_| .:_. .! i J - o I.I - » 0|
. Sy _--I||.'. r i

|I-:.'IH
1= Jal ry'=
. ar

S %
EASHRI =N o i -'l;|'.':1
J ~_'.".'":_'._ = 1l



Generally, adapter cards are not slot dependent, whjch
neans you can install the card in any slot in your computer
and it will work OK. However, SOme cards require cables that

connect to other devices In the qomputerf ike floppy drives
and hard drives, so it is wise 10 install those fypes of cargs
near the device where the card will connect. Also if VoL
have chosen fo use our specially designea PAM card system, &
ihe ‘RAM only’ card must be placed In the iefi-nmost siot,
6-1-1. Expansion Card Contiguratior infc:mation
Many cards contain means of communicating with an externat
device such as a modem, printer, plotter, ¢ < mouse. These
communicating areas are called ports and ch port has g
specific location in memory, called an address, that is re-

served for only its use. If two cards Iin the same computer
system iry to communicate using the same pori or memory
address, a conflict will occur which will usualiy ccuse a failure
of communication. This is like the situation where two people
iry fo go through the same door at the same time. Some
cards have this port memory address ‘hard wired’, meaning
1 is not changeable unless an IC is changed. Other cards
use DIP switches or jumper shorting blocks that permit chang-
INng the port memory address. The main point is to be sure
fhat no two ports use the same address. Therefore, when
installing adapter cards, notice which memory addresses
ihe ports on the card use and check that they do not conflict
wiin ofher addresses which already exist in the computer

_SYsiem. The manual that comes with the card will have this
Information.

Th_e below chart shows some of the ports that are used In DOS
[Disk Operating System):

Port Name Application
H;; (PRN) Parallel printer #1
PTA Parallel printer #2

Parallel printer #3
Serial device #1
Serial device #2

COM1 (AUX)
COM?2

24

These are also the most common ones that will
ment when installing a new adapter.

(

require adjust-

6-1-2. Expansion Card Installation/Removal
Proceadure

R

Simply stated, installation is to:

1. Turn the power off on the computer and all devices
connected to the computer.

Observe static electricity precautions.

Locate an empty slot on the motherboard.

Remove the back plate covering the empty case slot.

Locate the adapter card over the empty motherboard

slot. Be sure all DIP switches and jumpers are set.

Line up the card with the plastic guide located at

the front of the case.
7. Press the card into place. Rock the card gently if

necessary.
8. Fix the card to the case by installing a screw through

the card hold-down bracket.

o O AN

In most cases, cards that require cables that attach to other
internally mounted devices, like floppy drives or disk drives,
should have the cables attached first. Cables that connect
through the hold-down bracket to externally mounted devices,
- such as printers or modems, should be attached after the
' card is installed. A simple rule to follow is: If it will bé difficult
to connect a cable after the card is installed, do i pbefore
installation. Otherwise, connect all cables later as the card
will install easier without additional things connected fo If.




Removal is 10:

1. Turn the power off on the computer and
connected to the computer.

2. Observe static eleciricity precautions

3. Remove the screw holding the card hold-d.

1 Oracket

fixed 10 the case.
4. Grasp the card gently, but firmly and pull the card
irom the slot socket using a slight rockina .

necessary.

6-2. Integrated Circuits lnsfcllgtion

— e

This section will most often apply fo users that are adading or
changing the RAM ICs in their computer. The |

| ! nformation is
use-ful, however, in ail IC addition or replacement,

Other than improper design, ICs -can Work properly if:

They have not been destro

j | yed by static electricity.
Z. Iney have been correctly

Inserted into their sockets.

The first is very difficult to det
NAs been Caused. Hence 1

mentioned before. The seco
puter failure when

3. Pins of the IC are offset with respect to the socket with

eCT since no apparent damage 2 or more pins outside the socket.

ne precautions that have been

Na is the primary reason for com:-
ICs have been changed or added.

¢

4. The IC is not fully inserted into its socket. R e

©. The IC is inserted with improper orientation _ W;”h the |
IC end notch opposite the socket end notch (back- ]
WGrdS]. | e - _ ) | o

2 o JLY -
{I 'I-III'F-I = El: 1% M I

. Tl I wile II|I:“||IC I
| e IIIIII F':EHML ;.I'!.rl -L‘ - |
1w I'r|| S~ _-_| . = ) . - T

3
|




The first four cases usually cause only a failure of the s
The last case sometimes causes the IC to self.q
small puff of smoke due to the power and gro
reversed.

Sstruct jn G | PRECAUTION #2

The cure for all of the above is OBRSER\VATIH

fter IC installati Ej “amine youy i
work caretully after IC Installation and BEF NING on the Agd . | |
= 6-3-1. | nsion Memory |
power. It you have turned the computer on gng NOthing Sl 3 y nstcllgﬂor]_H|nts '8
IPPONSEOE SIS R Sl | bt WT >UPPoseq he RAM-Iree motherboard design permits easy and 'simple
to happen, IMMEDIATELY turn Thg S 1163100k CLOSELY 2AM-insiallation, change, and upgrade for your computer
at the IC or ICs that you have installec 'all reading oy

' system. It's a matter of:
magnifying glass will often help. Remove th |

‘ 20ard from the
compuiter, it possible, and hold it horizontaily of eye level S 1. Turning off all power in the computer system.
ana ook down the rows of pins of the ICs. The oin out of line 2

. Removing the existing RAM card or preparing a slot
with the rest of the pins will stand out Clearly. An IC nof fully for the new RAM card:

iInseried will stand higher than the rest . Performing the changes to the RAM card.

. Installing the RAM card.

. Sefting DIP switches on the motherboard. if needed.
. Re-powering the system.

In the case of improper orientation, notice the notch on one
end of the IC and a similar notch on the IC socket. The IC

must be inserted with its notch lined up with the notch on the ¢
SOCket.

OO B W

n the case of ICs with bent pins, the IC can be removed,
the pin carefully siraightened, and the IC reinserted. If the
same pin gets bent again, at the same place, it will probably

oreak the next time it is siraightened. So, be VERY careful ’
when straightening pins and reinserting ICs.

6-3. Expansion Memory Precautions

PRECAUTION #1

If you have chosen the Iwinhead’s RAM 1 or RAM 4 adapter,
for Your system, it must be installed ONLY in the left-most
eXpansion slot of the motherboard. The socket for this slot is

marked ‘J8’, If these adapters are installed in another slot
the system will not work.
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The Twin Nead ‘RAM

peLCQ:*M'; for a total of 3& cmnr, oo {1‘?0 UMNs of nine SOCkef
o \ an 3; Ty o | .x U O ) € uf;. +(_‘I(\A-! S
access hoe}e% o '**"“"’l-l\*:f‘““ ‘& Contain i~h@C§3|Lrlnmn > Called " 6-3-2. Slowest Permissible RAM
h.,h;r @)} DAI\H ne ¢ NKS are 1al e fype ang ' ACC@SS Times
cara and the confi ~d * “-jbe”ed 0 to 3 i
the banke ~re . ooiguration you choose will det Pl Versus _
JNKS are used. The minimie. o eMine |
oanks to be filleq Q.-wlrw.-i, e UM configuration 'equires 1;\3(2 =PV Speeds and Wait Staes
bank ‘1’ and <A farik o o IS Be filled first followed p
- = 0 10NN, Banks of RAM ' Yy CPU speed Wait state .
Two at q time SO the card will ~Anto & MUST always be Qdded 8 mhz 1 S *AM access fime
Tull and tatally Tull. The man i e Ve WO conditions; hqff 8 i 5 150 ns
to configure it for the furma ~ mrr 1 1he card will tell you how 10 mhz : 20s
JSUre ii for the type of RAM yOu have 10 mhz 0 peO:
100 ns
U have finished installing all the RAM, check carefuyl g mﬂi 8 o
for improperly installed ICs Refe i 1 i | 80 ns

The mofherboord DIP switch, labelled 'DSW’ on the board, is
Ioco’req IN The lower left corner neqr The built-in speaker. Refer
1O section 2.3 for which switches to set and how fo set them

for the different memory values, CPU speeds, and wait state
sefiings.

Remember to install the ‘RAM only” card in the left-most slot.
socket J8, on the motherboard.

If you are installing a standard RAM adapter, the procedu_re
will be the same as the 'RAM only’ card for both a new in-

stallation and for a change or upgrade. The only difference

will be a DIP switch or a jumper block setting on the standard F
RAM card as well as the DIP switch setting on the motherboara. |

Check the manual that came with your card for proper seftings.
Refer back to section 3.2 for precautions and procedures

for proper installation.

Use the chart below 1O determine how fast yqurcl;ﬁl\;l r;;g
be to op-erate your computer system at a certain P

and wait state value.
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/. CHECKLIST FOR 574,
MINIM UM S Ki% y

APPENDIX [
FCC Compliance Statemen

Ihe following items are >Uggested in order g K
e . | ~ Nave g func..
fioning basic computer system:

T may interfere with reception of radio
AT-type keyboardg ' '
Case

Diagnostics ang Setup Disket

| ' lirr '15@;' Class B computing devices as defined In the FCC
Diskette drive . s, Part 15, Subpart J. Installed correctly, it probably will
Diskette drive adapter + cables o1 inierfere with your radio or TV. However, we do not guarantee
Power cord ibsence of interference.
Power supply . . L b
RAM card + RAM ' you suspect this board is causing interference, turn your
>-286 system boarg

smputer on and off while your radio or TV is showing inter-
=rence. If the interference disappears when you turn the

computer off and reappears when you turn the computer
on, something in the computer is causing interference.

Set of tools (screwdriver, pliers, wrench) - )
System diskette (DOS or other)
Two System Keys

Jser’s guide

The following suggestions might reduce interference:

® Change the direction of the radio or TV antenna.

® Move the computer or the radio or TV. For Qxcmplﬁ, ;fr
the computer is to the right of the TV, move it to ’fhef e

of the TV. Or, move the computer farther away from

the radio or TV.

® Plug the computer into a different outlet. Use an outlet
on a different circuit than the radio or TV.

ide of
® Ensure that all expansion slots (on the b‘;ﬁ;ﬂ.fboard
the computer) are convered. Also, e:;%ethePC-
retainer brackets are tightly attached 10

_ nsult your .
If these suggestions don't .'help. C%”ﬁ‘é';ﬁq more sug-

dealer or an experienced radio/TV 1e% c?oklel‘ helpful: _

gestions. You might find the following 1orference Problems”

. ' "How to Identi® cnd Resolve Radio-TV Interersi=

32 33
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1. Using Keyboard To ¢
8-286 Can use Kevbhoor 1 -I . M Speed
=M speed. The

way s press the “CTR e L v

simutaneously then you can chanae the cmaey o &
InCrease speed, il A POBEEE
gested BIOS for our boare BOSVERae e

et D Y ;‘ >, L_ﬂ;'xn 4}::_'1- /'Q .
used others BIOS, you mav fail = 3.01. Ifyou

Il i chanagi
through keyboard. pdid s

2. High-Speed Setting

When you used keyboard to switch speed 1
. , th
three kinds of function for yYOul. o et

6/8 OFF ON
6/12 OFF OFF

3. Zero Wait State Option
Althought we have the 0 wait state switch for S-286, but

it is an optional function, we don’t support it for our
massproduction, so you cannot run 0 wait state in most
cases. It means the switch 7 must be always at "OFF

position.

4. Version of $-286 "
I We have two version of $-286. One is S-286A, it is 12MHz/1

wait state version, and the other Is §-286, it is only 10MHz/1
wait state version.

5. Hard Disk/Floppy Disk Control Card. (e.g. Westen
Digital)
If ?ou use 10MHz/1 WAIT STATE, THEN YOU CAN USE

WD1003-WA?2. If you use 12MHz/1 wait state, then you
must use WD1003A-WA2. You cannot use WD1003-WAZ
for 12MHz S-286, becaused it may cause some problems

in hard disk read/write.

36

4.0 ceneral Information

The SETUP program is now built into the ROM. It can be invok.
oc any fime the keyboard is enabled by holding dom:gv’r?\\;

cTrL and ALT keys and pressing the ESC key,.
The SETUP screen will look similar to this:
AWARD SOFTWARE CMOS SETUP
MM/DDIYY) 4/10/87
{H:MM:SS) - 14: 8:38
TE 1 1.2M
DISKETTE 2 360K
_ CYLS. HEADS SECIORS PRECOMP
® skt » 733 5 A7 a0
DISK 2 NONE
VIDEO MONO
BASE MEMORY 512

EXTENDED MEMORY 0

NO DISK ERROR HALT
NO CHANGE

ERROR HALI
SPEED SELECT

UP ARROW, DOWN ARROW, RETURN mOVes between lines,

LEFT ARROW, RIGHT ARROW selecrs values
F10 records changes. F exits

holding down CTRL-AL-ESC after the memory Test.
the computer boots. =~ | _
37




r‘ [ ﬁ MEMORY
7. EATENDED MEM
10. ERROR HALT i

2.0 Moving Between Options

Use the UP ARROW, DOWN ARROW and RETURN keys to move
oetween options. The field shown in reverse video is the cur-
rent fields, which is the one the user may change

3.0 Setting the Opitions

OPTION 4: DATE

| | i RETURN. Type
Tvoe the current date info 1his position and press | _
’rzg date in the format MONTH/DATE/Y EAR. The century Is assum

| to put leading zeros In front
ed to be 1900. It is not necgssoryd 1 c'?'rype dng 2208 1 o

tion and Press RETURN. Type

time info this POs! . ~ The HOUR
TTng’rif:weeCiLrjmrrfehneT T ot HOURMINUTE:SECONDS

38
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3

should be on a 24-hour clock; so far 1 galo

13:00:00. It is not necessary to put leading CK pm., type in

* Zeros |
numbers; however you will need to type the OS In front of

the HOUR:MINUTE:SECONDS. You may use the b:oggsé%p(lrote
t correct any mistakes you make while typing Ce key

N the time
OPTION 3: DISKETTE 1
There are five possible selections for “A’ drive:

1 No floppy drive (NONE])

2 5 4/4" standard drive (360K}

3. 5 1/4" high-density drive (1.2M)
1. 3 1/2" standard drive (720K}
5. 3 1/2" high-desity drive (1.4M)

The values in parentheses are the abbreviations which the
SETUP screen displays for each drive type.

Pressing the LEFT ARROW key changes the value displayed o
the next one in the above list.

Pressing the RIGHT ARROW key changes fo the previous selec:
fion in the above list.

OPTION 4: DISKETTE 2

Same as described for Option 3.

OPTION 5: DISK 4

Press the RIGHT ARROW key to select a higher numbered fix-
ed disk type. Press the LEFT ARROW key fo select O Iower
numbered fixed disk type. You may also type the disk yP
In directly using the numeric keys. .
; > ysId select "NONE", "NONE ™

If you have no fixed disk, you shou | .
can be using the arrow keys to rofate the selections untl ’r0r1§

word “NONE" appears in the field, or you can yPED




ol Y (® ‘-ﬁ%;-ﬂﬁ'i(_.w -
OPTION 7- vire~ outer has above the 1 megabyfe boundary,

nere are f s value, fype in th 1

re sSibles ks To set this vaiue, € amount of memory, in ki
< S€MNg for the Primary ag ing the numeric keys on your Keyboard. VANSE s
A e JAapter

(EGA] JpPNics Adop‘rer Or speciql v Ui At power Up time, the pompu’rer aetermines how much
2. Colo Ao Al Video adapter memory is oresent by festing 10 see what is there, If the value
e LHI PoOwer up in 40 col you enfer is giﬁajrent from the value the computer found. it will
I Qapier, power up in 80 JMn mode (40 g o Hsk vou fo confirm that you have entered the correct value

~ 1OChrome Aaapter (MON Column mode (80 Col bress the Y key if you are sure you have the correct number
k O) Or) press the N key if you want 1o resiore the previous value. |

€ values in pa

'entheses are th 1 s TION 10-

Pear on the SETUP screen. € Aabbreviations which ap- OPTION 10: ERROR FIAEL

This setfing allows you to control whether the computer will siop

Pressing the LEFT ARROW key £ it fincds an error during power up. An error message will sl

. changes th '
;r:)he n.e)d one in the above list S € value displayed to be displayed, but the machine will not display "TYPE F to Con-
ressing the RIGHT ARROW key changes fo the previous selec- p LS.

tion in the above list )

For most situation, fi the computer detects an error, it shoula

OPTION 8: BASE MEMORY stop so as to prevent possible loss of data (such as if a fixed

disk is malfunctioning or memaory is not behaving reliably). For

- , some special applications, nhowever, the computer should not
This value should be set to the amount of normal configuous Ealr

memory your system has.

il For example, systems tiea io local area networks do not need
To set this value, type in the amount of memory, in kilobytes disk drivers, and should not halt if the system fails 10 defect

using the numeric keys on your keyboard. Most computers Wil
have values of 256,512 or 640.

any disk drives. Also, computers that are running as the center
of amulti-user system or as a file server May not need @
keyboard, and should not stop operation if NO keyboard IS
present.

The options available are:

1. Halt on all errors.

2. Don't halt on any errors.

3. Donit halt on keyboard errors, bu! hdh‘"ocr;r r::tellrsoihers.
4. Donit halt on disk errors, but halt on t?u’r g ~ all others

5. Don't halt on keyboard or disk errors
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To select the option you want, press the

want fo change the current selection to o | ﬁgsgw Ky if You
selection from the list above. Press the - A RR%Umbered
move To a lower numbered selection. Cort N K:: W Key o
ARROW key until the selection you want i «he - oosing the

SCreen.
OPTION 44: SPEED SELECT (OPTIONAL

This option may not appear on YOUr SCreen

T should on|
pear on comuters that are capable of changing speéc?sp

This setting allows you to controls whart speed
. _ _ >d YOour com
will be running at before it Legins booting it system soﬂ@tcjltreer

There are three possible settings:

1. Do not change speeds (NO CHANGE)
2. low Speed (LOW)

3. High Speed (HIGH)

The values in Parentheses are the abbreviations which Ap-
Pear on the screen

o select the sSPeed you want, press the LEFT ARROW key 1o
mbered selectin on the above list. Press

muliiple speed capability, so setting
MAay not have any effect. If your com-
speeds, then this should be set to NO

this on your Computer

Puter does not Swit
CHANGE. Lot

STEP RATE (OPTIONAL) and
STEP RATE (OPTIONAL)

€

)

’

"

N

ow, advanced fixed disk controllers and fixed disk
‘e capdble of these operating faster than previous

dels would allow. If you nave one of these advanced con.
10C -uch as the Western Digital WD1003-WA2, and q disk

Ssome T

"O”f :‘J ~enefit from a faster step rate, you can use this op-
T{E}% - reed up the performance of your disk drive

Ther three optlions available:

1 Normal speed stepping (NORMAL

5. Fast stepping (FAST)

3 Very Fast stepping (VERY FAST)

f the user sets this option to the FAST or VERY FAST. option, he
will o ~sked to confirm that he is sure his drive and controller

are canable of handling these options.

WARNING: Do not set this value to anything except NORMAL
unless you are certain your disk controller onq disk can han-
dle the higher speeds. If your controller and dlsk_ cannot horg
dle the higher speeds, it could have the opposn’[e effect an

slow your drive down, and possibly cause unreliable opera-

tion or loss of data.

4.0 DEFAULT SETTINGS
f CMOS has not been set, SETUP will default 10:

Date 1/1/80
Time 00:00:00
Diskefte 1 None
Diskefte 2 None
Disk 4 None
Disk 2 Nonée

Video EGA
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3-286 BIOS

1) 5-286 BIOS supports the 101 Key keyboara
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n addition INT 16H has three new function calls (ah =10k
11h.12h) which are the 101 key keyboard equivalents of
calls 0, 4, and 2.

7] 5-286 BIOS will nOW support 3 12" floppy drives, using
DRIVER.SYS supplied with DOS 3.2. This corrects a problem
 other BIOS which did not turn on the motor to the drive
tor a sufficient period of ime orior to formatting a track.

3)$-286 BIOS correcis G problem in the fixed disk handling.
n other BIOS, if there were fwo or more conseciive seek
operations on the fixed disk, it was possible that some of

*— ' i
|-

the later seeks would not be performead. Inis only affected
seek tests, and did noi cause any other problems.

4) Depending on 1he architecture of the machine, the

machine may hang during the external ROM detection in
the POST. This has been corrected in S-286 BIOS.

) The speed switching In 5-286 BIOS uses CTRL-ALT 1 or CIRL-
ALT - 2

ddition, switching to low speea
le switching to high speed will

cause two beeps. The cursor is not changed by the swit-
ching operation. The speed switching IS accomplished by
changing bits 2 and 3 of the keyboara controller output port
(pin 23 and 24), so that either bits will set the speed.

6) The fixed disk table has been extended to the following
entries:

TYPE CYLINDERS HEADS WRITE PRE-COMP LANDING ZONE SPECIFIC

DISK
306 128 305

e 0

NO OO O DN WON »

615
615
Q40
940
615
462
733
Q00

300
300
512
942

O
256

0

615
619
Q40
Q40
615
511
/33
701

0 .
512 41023

300 732
300 732

300 733
0 336

0 1023 Segment 4096
0 41223 Maxtor 2085
0 41223 Maxior 2440
0 41223 Maxtor 24190
0 1023 Maxior 1085
0 1023 Maxior 1405
0 1023 Maxtor 1470
0 926 CDC 94415
0 41023 Generic 10ha
1024 12 0 41023 Generic 12hd
1024 13 0 1023 Generic A3hd
1024 14 0 41023 Generic 14ha
1024 2 0 41023 Generic 2hd
1024 16 0 41023 Generic A6hd
048 10 0 41023 Maxtor 1140
820 6 0 820 Seagate 251

1024 |
018 A
Q25 Q

1024 10

/) The fixed disk routines have heen extended 10 ACCESS
drives with greater than 1024 cylinders (Maxior 2190). The

interface has change to:

ah=function

al=number of sectors .
dl=drive number (0-1 for diskette, 80-81h for hard disk)

dh=head number-bit 0-5
bits 6-7 are the extended high cylinder (cyls>1024]

S




ch=cylinder number-low 8 DITs
cl=sector number-bits 0-5
bits 6-7 are high 2 cylinder DIls

es:bx= transfter aadaress

where dh has been extended fo include 2 bifs for the high
cylinder count.
Not fo take advaniage of the increased drive fable ang
cylinder access, we suggest that you use the SPEEDSTOR soft-
ware available from Storage Dimension, 981 University Ave..
Los Gatos, Ca. 95030 (408) 395-5882.
B) Added INT 15H, function COH into the BIOS. This function
refurns a pointer 1o a configuration area which contains the
following:
CONHG__TABLE: DW 8 Size of table

DB OFCH Al BIOS Model

DB { System type

DB 0 ;BIOS revision

DB 01110000B info byte

DB 0 reversed

DB 0

DB 0

DB 0

DB Award Software Inc.-1987’

) During the POST, the BIOS will access both floppy drives

(if th Jey exis1), in order to reset the disk change lines (if they
exist).

10) Added three routines to be used for CPU speed in-
dependence: WAIT_REFRESH, WAIT_FOR PORT,
WATT_FOR

__MEN. All timing loops of any importance have been
removed Throughout the BIOS with calls to these routines.

These routines use one of three different methods of fiming:

a) Fast refresh clock-refresh clock < &0 microseconds

o) slow refresh clock-refresh clock> 30 Us and <5 ms
c) CPU timings

52

L

9

othod of timing is used, and the timing

hich ther information on
hang®e W ODHEX.For fur
Tocxcr;c:lme’r rS ,;Jssiopobnmes, refer to the MODHEX manual.
ﬁAODHEx and | : for refresh timing, and the refresh clock is
f the RO%Srng{G . error message will be displayed,
dppPICr =~ ¢ Z
PS&FRE)SH TIMING ROR |
T eCAN to add new features: (1) QUICK
11) Rewrore ,.,Ffrﬂ. T eady or out of paper. (2) Nesting of In-
port if PrNTE’ 1= = 2 ast lines is taken from 40:84h.

ely rewritten, mainly to make driver

12) Flopp\/‘ o l T IBM BIOS. Also, cmmentary expana-

compatioie W w2 andler will run correctly with 3.5" disk

ed. This b Gllows seftiing the drives for 360K, 720K, 1.2M
rives. ot 11U 41

AND 1.44V

13) Fixed disk sk 1lie s no longer stored at 0:442h, 1 pre-

vent multi-tasking ~onflict with floppy.

14) Fixed disk code allows more than 32 sectors per frack.

15) Last Line of video screen is stored In 40:84 for use by
INT 5h.

16) increased parallel strobe delay for faster processors.

17) Do two INs to get printer status to give the line fime 10

stop floating. This appears to be necessary with certain
parallel ports.

18) Do CLI before EQI in INT 8 fo stop stack buildup because
Of INT 1CH routines faking too long.

;‘ig] INT 1AR Re’rurns AH=0, Carry flag clear or set for all func-
NS. Functins 2 and 3 now manage the daylight savings

fime bit. Functi i
reduced Ions 2 and 4 return AL=0 if error. Stack usage

20) CMOS §

‘”VOked_usiETUP utility is now located in the ROM. It can be

NG CTRL+ALT+ESC. It is also possible to make
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a far call FOOO : i
cB2A 2hich will also run SETUP. On return, ihe carry flag wij)

he set if the user did not change CMOS (the date and fime.

can be changed without clearing the carry flag). It is the
callers responsibility fo reboot the machine 1o iake advan.
tage of the new CMOS changes. For more information on
SETUP, refer to the SETUP manual.
21) BIOS contains module invoker. This allows the installa-
tion of additional modules into the BIOS, without massive
wOrK.

- 22) Default mode on power up Is 80x 25 instead of 40 x 25.

23) BIOS can be set fo operate:
a) without keyboara

b) without disks
c) wihout disks and keyboara
a)

without anything (runs until it dies).

The default can be entered into the BIOS, but this can be
overridden using the SETUP utility.

24) Processor speed can be set (On switchable machines),
for entry into the POST, and for booting. The speed after

booting can be overridden using 1he SETUP utility.

25) This BIOS will only operate on 80286 based machines.
it will halt if run on a 80386 processor.

26) Additional checksums have pbeen incorporated info the
BIOS for security. MODHEX must be used 10 create hex file.
CHGHEX will no longer work correctly.

27) Added INT 16H, function 3 - Set Typematic Rate. Too call,

InpuT: ah=03h
al=05h
bl=typematic rate (0-1FH)-value checked

bh=repeat delay (0-3H)-value checked
Oufput: none

S4

- f1n by pre
This fun?g%n\;ie“ s sent Pe Osffﬁooie%? pressed will is star
Chora({: delay (how, ‘Ohgrgders}
reped Oddihoﬂ@ C
sending i Jjgsseconds)
e ||
T pemahc RO el it RO’\'e
st Rafe 26.7 00010 24
00000 30 20 00104 18
00014 21.© A6 01000 415
qo110 17/ 19 01014 10.9
01001 13 oo 04110 8.6
01100 1Y 7 5 10004 6.7
QAR © 5.5 10100 5
10010 © 0 4.3 10111 4
10101 = 4 IR 14010 3
11000 9./ o 25 11101 23
11011 2 - 5
11110 2 N

L

Repeat Delay (milliseconds)

Delay Bit Delay Bit Delay
’ 10 750l 1000

BIT Delay Bit
00 250 01 500

28) Fixed problem with QuickBASIC Dy preserving BX in INT
15H function 84H, subfunction 0.Also changed other func-

fion returns to be more compatiole.

. ' 29) Modified INT 13H (fixed disk) fo get step rate fromn CMOS.
this is not useful on all systems. Use with caution.

30) INT 70H Alarm function does not turn alarm function off.

? c:él‘\/\odiﬂ.ed video to print nulls if there is no external video
(fun;.deflned for chars above 80H. Changed SET_MODE
on 0) to default to mode 0 or 2 if an invalid CGA mode

( 1S 1ri | -
| 1€d. Fixed bug in function 8 that caused snow on screen.

‘ 32) Fixed ke
| yboard handi
when Num ookt er to accept extended Insert key
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33) Changed SETSPEED routine so that polarity of speeg
change bit(s) can be modified by MODHEX.

34) Added suppori for Seagate 4051 as drive 24 with follow-
ing eniry:

VPE CYLINDERS HEADS WRITE PRE-COMP LANDING ZONE SPECIFIC

DISK
24 Q77 < None

4051

in addition types 441-47 have been zeroed out. [hese types
can be modified using the MODHEX program. |

" ' "‘I |""-.---'
i E

35) The SETSPEED funciion is now callable externally. To in-
voke do a far call fo FO00:E826H, where bif7 =1 o beep
the speaker, and a 0 if the speaker should stay silent. The
remaining seven bifs (0-0) are defined by the SETSPEED
-outine installed by the user. The default routine assumes
a 7FH for high speed, and 0 for low speed, Other routines
may support the other bits for multiple speeds, or wali states.

36)‘ All external option ROMs are now checksumed prior to
being called. Also, floppy oot record is checked for validl-

ty prior fo its being invoked.

37) Code has been restructured 10 place more roufine Ig

the orged area starting at FO00:E000. The accomplish this,

several of the source files have heen consolidated INTO
ed that IS Ap-

ATORGS.ASM. A new make file is suppl
oropriate for this release.

38) Keyboard inferrupts are enable immediately after
keyboard reset to allow SETUP 1o be nvoked as early as

possiple.

39] Bytes FOOO:FFEQ - FOOO:FFEF
tion bytes, and are reserved for use Dy MODHEX.
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are defined to pbe customiza-

Color /Graphicanme-- rvide

{No Flicker)

PC/AT 3M Memory & parc

CT- 8080 T
=S,

cT-8120D
CT- 6280

PC/AT parallel /2 A

Universal Memory

Board
(From OK TO 640K)

CnluriGraphic!Videm’:&i:m'; SiC

CT- 7030

CT- 6250 Multi.l.O. (Short Slot) Card
2 X RS232, Printer, Game,
Clock

CT- 6250A Multi.1.O./1 X RS232/Printer/

Game/Clock/Cable (Short Slot)

CT- 6260 Multi.l.O./Floppy Controlier
(2 X RS232, Printer, Game, Clock

/With Cable)

oT- 6240

- o 1"-' "
« O l‘:—‘ UA

AKB- 826

Multi.l.D.lFiGppV Controller

(1 X RS232, Printer, Game, Clock

/With Cable)

512K Memory IMc}nt}!Graphicf

Printel
= » - P 1._'“1 li‘!r
I‘;i;.nﬂ:-.ff-..:ncimnh*lf::p;ﬁ",! Control

2 X RS232 Printer, Game, Clock,
§ - 0 e ¥ i

& ™ e
WO RAM, UP TO 840KB)

= - 'y
Multifunction/¥ lcPPY Controller

=y % '-} =
il' }( 1!:\2132, af

w/0 RAM,UP TO

nter, Game, Clock

640KB)

2M Mul rifunction Card

(For PC/AT)
Keyboard (For PC/XT, Capacitance}

Keyboard
(For PC/XT, Mechanical)

Keyboard (For PC/AT)

CT-6040 111IS Mono/Graphic/Printer

CT-8090

Hercules ver. 2 Compatible

132 Column/Short Slot
EGA Card




