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TCI-EMS 286 SPECIFICATION:

Hardware

Minimum hardware requirements are:
# System unit with one diskeite drivie
& Keyboard

o Display.

!

Installation

1. Have all your internal options been imtalled in your system
umnit?

Mote: Internal options are parts installed inside the system unit
such as the adapter your display is attached to.

Continue with the next step.

NO  Reference the following steps.

_ ternal Options

. Internal options are parts installed inside the system unit.
Some of the internal options available for your system are listed

& Momory expansion opthons
® Display adaprers
® Disketre drives

® Primter or communication sdapters.

- Some options come packaged with instructions written for
you. If you are installing an option not listed in this book, use
the instructions enclosed with that option. Install these options
fi any order that is convenient for you.

\ }'ﬂu{nm you begin installing any internal options, remove
e cover using the procedure in this section.

Required Tools

® Medium-size, fiatblads screwdsiver
& Small-size, fiat-blade screwdtiver.

|



Cover Removal

1. Turn off your syitem unit.
2. Tum off sl external pptions iprinter, display and othars).

3. Uniock the key lock and remove the by

Unlocked Position  Locked Position

e ..
==

4. Remove the covor Mounting scrns.

Cover Mounling Screws




Personal Computer 80287 Math Corporcessor

1. Assermble the safety protector as shown balow.

® jnsertslot A intoslor B
® (nsortslot C intoslor D

M-t

2. Imsert the coprocessor into the safety protecior as shown.
Makeo sire that the notch in the safely protecior is on ihe
same and a4 tha notch in the coprocessor, The overlapped
portions of the safety protecior should be on the top of the

COPr CEssor,

Molcl.

Match

. Align the pins of the coprocessor with the connector and
the coprocessor firmly into place. Make sure the notch on
 coprocessor lines up with the notch on its connector,

3. Slide dukette drive A out approximately 50.75 mm (2-31n.),
bt do not diconnest the cables.




4. Slide drive B into the canter siot of your system unit until
it iy owen with drive A

Diskette Drive A

Diskette Drive B

5. Find the connector labaied B, located behind the diskette
drives,

Fized Disk Drive C :
Flxed Disk Drive D Drive B

Locating Key

2]
S ourene
Drive A
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6. Align % locating key on connector B with the locating ot
on disketle drive B, and press the connector fiemly into
place, Connector locations may vary,

ite: Depending on the number of drives you have installed
pur system, you may have extra cable connectors.




7. Find the connector latsaled P12. 8, Connect a ground wirg to diskette diive B.

Motes:
B, You may have only one unused ground wire,

b, The ground wire dips over the ground hig.

Ground wire
ln-l:l'l:lr here

Conngclor P12

Fromt View

8. Connect the P12 connector i diskette drive B, Connecior
|ocathons may vary.

Ground Wire

Ground Lug

10 : "
e




10, Push the cables down and out of the way. Thay should be

no hl’-r than thie m lﬁﬁ‘-‘ﬁ

Cables Power Supply
—

[t ] [E'l:l

i

Side View
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HOW TO SET UP AN EVALUATION MOTHERBOARD

A. BIOS ROM
1. BIOS ROM (Lo) is inserted into ROMI.
2. BIOS ROM ( Hi) is inserted into ROM3.
3. When 27128 type is used, JP9 is set to 1-2 side, and DIP
switch -5 s set to ON.
4. When 27256 type is used, JP9 is set to2-3 side, and DIP
switch -5 is set tw OFF.

B. KEYBOARD BIOS
1. 8742 with keyboard BIOS programmed in it is inserted
into 8742-marked location,
2. When an AWARD type keyboard BIOS (switchable by
using Port 22) is used, JP7 is set to 2-3 side.
3. When a PHOENIX type keyboard BIOS (switchable by
using Port 15) is used, JP7 is set to 1-2 side.

C. DRAM
1. A total of § (0 -7) modes are available, depending om
memory sizes, for insertion of DRAMs. A figure below
shows ways of the DRAM insertion. When 4164 or
41256 DRAM is used, either DRAM is inserted to the
16-pin side. When 411000 DRAM is used, it is inserted

to the 18-pin side,

W W L L

b 411000-10

DOoO00O00 00

For base RAM setting, J15 is set to 2-3 side.

Mode 0

A total of 18 DRAMs (41256-10) are inserted onto
BANK 0. The DIP switches -6, -7, and -8 are each set to
ON. In this instance, the memory location is 00000 -

e
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N e

TFFFFH and the memory size is S12KB.

. Mode |

# i ed onto
18 DRAMs (41256-10) are insert |
:h:’::f.ﬂﬂnfnnd 4 total of 18 DRAMs {4164-10) are 1r|1-
Nod onto BANK 1. The DIP switches -8 -, and °6
s-;: sel Jo OFF, ON, ON, respectively. In this in.-:lnm:,
:hc memory location i 00000 - 9FFFFH, und the
memory size is 640KB.

. Mode 2

i inserted onto
tal of 18 DRAMs {41256-10) are m:.r
;hﬁ; 0, and a total of 18 DIR.H.HE cl:‘ﬂl_s:- Ig} :I:;
i to BANE 1. The DIP switches -, =4, 5%
:Et:l:getn:!nﬁ}ﬁ. OFF. ON, respectively. In this .“:;l.:‘:ﬂnﬁE-.
the memory locations are 00000 - 9FFFFH, ]I!m
{SFFFFH, and memory size 15 G40KB + 3B4KB.

: ﬁﬂf:l:i of 18 DRAMs i41256-10) are inseried onto

41256-100 are
0, and a ftotal of 18 DRAM_!{
ﬁm?:::::d anto BANK 1. The DIF sw!tch-:s -8, -‘J'! "{‘d
g are set to OFF, OFF, ON, raspectwely.FFI;}FtHhu :r;
§ . ation i 0o -9 . An
tance. the memory location is 000
ﬁhﬂ memory size is 640KB + EMS (384K B). The EMS
(384K B) memory can be used as an EK]'{AND memory
with a capacity of 16K B x 24 pages, by using a SUNTAC
EMS dnver program.

. ﬂmli::l of 18 DRAMs (41 1000-10) are inserted onto

P switches -8, -7, and -6 are set 1o 0N,
g?ﬂr:"éﬂgi‘.“r;:pﬂuwly. In this instance, lhf m;gl:ﬁ&'
locations are 00000 - SFFEFH, 100000H - 25F :
and the memory size is 640KE + 1 A08KB.

I :uf:;l of 18 DRAMs {411000-10) are inserted {?F:f
BANK 0. The DIP switches -6,-1..3511! -8 are sef to :
ON. OFF, respectively. [In this instance. the mmcn;
lacation is 00000 - 9FFFFH, and the memory size 1
640KB + EMS (1 ADSKB). The EMS (1 408KB) memary

M-14

can be used as an EXPAND memo
I6KB x 8BS pages, by usi
program

9. Mode 6

A total of 18 DRAMs (411000-100 sre i onto
_BANK 0, and a total of 18 DRAMs Hi?ﬁ?ﬂgfldu:]r.:l:
inserfed onto BANK 1. The DIP switches - 8 -7, and - &
are set to ON, OFF, OFF, respectively. In this instance
the memory locations are 00000 - SFFFFH. 100000H -
45FFFFH and the mem ory size is 640KB + 3 456K B
10. Mode 7 '
A total of 18 DRAMs (411000-10) are inserted onto
_EJ".NH 0, and a total of 18 DRAMs (411000-10) are
inserted onto BANK 1. The DIP switches £, +7 and -8
are sel to OFF, OFF, OFF, respectively. In this instunce
the memory location is QOOOD - 9FFFFH. and ihe
memory Size is 640KB + EMS (3 456KB).  The EMS
(3.456KB) memory can be used as an EXPAND ey

with a capacity of 16KB x 216 pages, by using a SUNTAC
EMS driver program.

ry with a capacity of
ng a SUNTAC EMS driver

D. MONITOR TYPE

l. When a color monitor is used, the SW1 iz set to 2-3 side

2. ';h’{.mn a monochrome monitor is used, the SW1 is set 1o
-2 side,

E. CLOCK SPEED SWITCHING
. When fixing to High Speed:

IP1 is set 1o 2-3 side. and DIP switch -1 is se1 10 OFF
2. When fixing to Low Speed:

JP1 is set to 2-3 side, and DIP switch -1 is sel 1o ON,
Wht{p switching speeds externally:
IP1 is set to 1-2 side, and a mechanical switch is installed

onto JP4. JP4 in stute of OPEN. provides Low Speed,
and JP4 in state of CLOSE provides High Speed.

When JP4 s OPEN, the clock speed can be switched
use of the keyboard. When using TCl BIOS, Keys iCrrl 4

3.
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Alt + H) are pressed simultaneously to turn to High
Speed, and keys (Ctrl + Alt + L) are pressed simultane-
ously turn to Low Speed.

When JP4 is OPEN and then power is turned on, it will
twurn to Low Speed. When JP4 is CLOSE and power is
tumed an, it will invalidate the keyboard operatidn and
will um to High Speed at all timies.

F. 1/0 WAIT SELECTION

| When fixing to 4 WAIT:
JP3 is set to 2-3 side, and DIP switch -3 is set 10 O,

3 When fixing to 6 WAIT:
JP3 is set to 2-3 side, and DIP switch -3 15 set 10 OFF.

3 When selecting WAIT in conjunction with external clock
speed switching:
JP3 is set to 1-2 side, At this point, 6 WAIT is selected
when the external clock speed is switched to High Speed;
4 WAIT is selected when it is switched to Low Speed.

G. EMS PORT ADDRESS

|. When using OES - OEFH as EMS Port Address, DIFP
switch -4 is set to OFF. SUNTAC EMS driver program
setting is used at this point.
When using 098 - 09FH as EMS Port Address, DIP switch
4 is set 1o ON. SUNTAC EMS driver program selting is
used at this point,

1

H. EXTERNAL EMS SELECTION SWITCH &
A mechanical switch is installed onto JP§. This will allow
RAM size setling mode 1o be switched externally as
follows: Mode 2 to Mode 3, Mode 4 to Mode 5, Mode 6
to Mode 7, respectively, In this instance, DIP switch -8
is set 10 OFF.

. RESET SWITCH

A mechanical switch is installed onto JP6. When IPo s
OPEN. the CPU will run, and when JP6 is CLOSE, the

M-16

CPL will be reset,

). H,ATIL':IE{GR? 0 WAIT MODE
ollowing additional circuit needs i
main memories are used at 0 WAIT mf::i::c et

An additional circuit to be
5 mesded
DRAM is in state of READ or meE:I’nr £ WAST. whea

l.

2406
ST62BC00%:B ST62BC001-B
HARD A
DLINE
Ows

4

An additional circuil 1o
DRAMistn stute of READ: T when

65
$T62BO002-B MEMWE
it M e ST62BO001-B
DLINE 3 o
OWs

3. An additional circuit to be needed for 0 WAIT when

DRAM is in state of R
is in state of RE:[]: EAD or WRITE and when PROM

7
F516
ALE 12
ST62BC0O01-B “
M/10
5YS
ows |8 4LS10 7407

M-17



NECTOR PINOUT

EMS DRIVER SET-UP
. POWER SUPPLY CONNECTOR (P8)

v

308 and the system will prompt =

:?3:; l:::lz1 :.a:;mm by using BOS and the 3y | PIN DESCRIPTION

_ ] I POWER GOOD
. Copy SEMS. SY'S file on your DOS disketle, 2 + 5V DO
3 +12V DC
. Type: 4 =12V DC
5 GROUND
COPY CON CONFIG. SYS <ENTER> : [ GROUND
DEVICE=SEMS. SYS IMixxx [P xxxx [1: xxx <ENTER> 1 GROUND
_Z<ENTER> 8 GROUND

9 g ¥

where M:xxx ©  System memory size, defult is 640KB. 0 i i"uf E
Poxxxx:  EMS Phygical page scgment address, defult T + 5V DC
automatic, 12 + 5V DC

I'xxx : EMS Port address, defult EEH or 98H.
SPEAKER CONNECTOR (119)

The screen will display as follows:

PIN DESCRIPTI 1
1 File(s) copied i
A | SPEAKER DATA OUT
2 KEY
4. Reboot your system. The screen will be display as follows: i E}RE?;ULMIE

EMS DRIVER INSTALL TOTAL PAGES ; xxxx
EMS PAGE SEGMENT : xxxxH

EMS PORT ADDRESS : xxxxH

A

KEYBOARD SWITCH & LED CONNECTOR (J20)

PIN DESCRIPTION

LED POWER

KEY

GROUND

KEYBOARD INHIBITOR
GROUND

LA s Bk e ==

—
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4. KEYBOARD CONNECTOR (J22)

PIN DESCRIPTION

KEYBOARD CLOCK
KEYBOARD DATA
SPARE

KEYBOARD GROUND
+ 5V DC

LA e L I =

5. BATTERY CONNECTOR (J21}

PIN DESCRIFTION
1 BATTERY + 6V DC
2 KEY
3 GROUND
4 GROUND

6. RESET CONNECTOR (JPo)

PIN DESCRIFTION
| RESET IN
! GROUND

7. HIGH SPEED LED CONNECTOR (JP5)

PIN DESCRIFTION
| + ANODE
2 - CATHODE

NOTES:
1. XTAL SET 25MH:z = LED ON
2. XTAL SET 12MH:z = LED OFF

M-20

*If any “fail code™ numbers appear on your screen, the chart
- below shows the area of operation where the problem is oc-

TROUBLE SHOOTING AND ERROR CODE

cuITing.
ERROR CODES
Code Operation Fall Code
100 System Board 101
200 Memory 201
300 Keyboard k]|
400 Monochrome and printer adapter 401
500 Color/Graphic Monitor Adapter 501
600 Diskette Drive and Adapier 601
700 Math Coprocessor 701
900 Printer Adapter 901
1100 Asyne Communication 1101
1200 Alt Asyne Communication 1201
1300 Game Control 1301
1400 Matrix Printer 1401
1500 SDLC Communication 1501
1700 Fixed Disk Drive 1701
2000 BSC Adaprer 2001
2100 Alt BSC Adapter 2101

L

If, for example, the error code 201 appearcd on the screen
when the system was powered up, there would be something
related to the memory wrong with the chip. Either the
RAM chip is bad or the switch setling is wrong.

M-21



« ADVANCED DIAGNOSTIC ERROR MESSAGES CONT.

Description

Code Description

2019 8251 Data set ready stuck on.

2020 £251 Clear to send stuck on.

2021 8251 hardware reset failed.

2022 8251 software reset failed.

2023 8251 software “error reset” failed.

2024 8251 transmit ready did not come on,

2025 8251 receive ready did not come on,

026 8251 could not force “overrun” error status,
2027 Interrupt failure-no timeer interrupt.

2028 Interrupt failure-transmit, replace card or planar.
2029 Interrupt failure-transmit, replace card.

2030 Interrupt failure-receive, replace card or planar.
2031 Interrupt failure-receive, replace card.

2033 Ring indicate stuck on.

2034 Receive clock stuck on.

2035 Transmit clock stuck on.

2036 Test indicate stuck on.

M-22

Code

2037 Ring indicate stuck on.

2038 Receive clock not on,

2039 Transmit clock not on.

2 Test indicate not on.

2041 Data set ready not on.

2042 Carrier detect not on.

2043 Clear to send not on.

2044 Data set ready stuck on.

2045 Carrier detect stuck on,

2046 Clear to send stuck on.

2047 Unexpected transmit interrupt.
2048 Unexpected receive interrupt.
2049 Transmit data did not equal receive data.
2050 B251 detected overrun error.
2051 Lost data set ready during data wrap.
2% Cluster adapter errors.

2dxx Enhanced graphics adapter errors.
29x%x Color matrix printer ermors.

2901

2902

2904

33xx Compact printer errors,

M-23
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Caode

Description

dxx
401

408
416
424
432

Sxx
501

508
3le
524
532
540

Gxx
G0l
6032

607
608
610
611
612
613
|
622
623
624
625
526

Monochrome monitor erroes.

Monochrome memory fest. 4
horizontal sync frequency test, or video test failed

User-indicated display sttributes failure.
User-indicated character set failure.
User-indicated 80 x 25 mode failure.

Parallel port test failed (monochrome adapter)

Color momior errors,
Color memory test failed,
horizontal svnc frequency test, or video test failed.
User-indicated display attribute failure.
User-indicated character set.
User-indicated 80 x 25 mode failure.
User-indicated 40 x 25 mode failure.
User-indicated 320 x 200 graphics mode failure,

Diskette drive ermors.
Diskette power-on diagnostics test failed.
Diskette test failed; boot record is not valid,
Diskette verify function failed.

Write protecied diskette,

Bad command diskette status retumed.
Diskette initialization failed.
Timeout-dizkette status returned.

Bad NEC-diskette status returned.

Bad DM A-diskette stitus returned.

Bad seek-diskette statos returned.

Bad CRC-diskette status returned,

Record not found-diskette status returned.
Bad address mark-diskette status returned,
Bad NEC seck-diskette status retumed.
Disketie data compare ermor.

M-24

Tux

O
901

[0xx

Iixx
1101

| 2xx
| 20]

13xx
1301
1302

ldxx
1401
1404

15xx
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522

BO8T or 80287 math coprocessor errors.

Parallel printer adapter errors.
Parallel printer adapter test failed,

Reserved for parallel printer adapter.

Reserved for parallel printer adapter.
Asynchronous communications adapter test failed.

Alternate asynchronous communications adapter errors,

Alternate asynchronous communications adapter test
failed,

Game control adapter errors,
Game control adapter test failed.
Joystick test failed

Printer errors.
Printer test failed.

Matrix printer falled.

Synchronous data link control (SDLC) communications
8255 port B failure,

B255 port A failure.

8255 port C fajlure.

8253 timer | did not reach terminal count.

8253 timer | stuck on.

8253 tamer 0 did not reach terminal count.

8253 timer O stuck on.

8253 timer 2 did not reach terminal count.

8253 timer 2 stuck on.

&273 port B error,

8173 port A error.

8273 command/read timeout.

Interrupt level 4 failure.

Ring Indicate stuck on.
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1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1536
1537
1538
1539
1540
1541
1542
1547
1548
1549

[Hxx

17xx
1701
1702
1703
1704
1780
1781
1782
1790
1791

1 8xx
1 B

Receive clock stuck on
Transmit clock stuck on.
Test indicate stuck on.
Ring indicate not on.
Receive clock not on.
Transmit clock nat on.
Test Indicate not on.
Data set ready not on,
Carrier detect not on.
Clear to send not on,
Data set ready stuck on,
Clear to send stuck on.
Level 3 interrupt failure.
Recelve interrupt results error.
Wrap data miscompare.
DMA channel 1 error.
DMA channel | error.

Error in 8273 error checking or status reporting.

Stray interrupt level 4.
Stray interrupt level 3. _
Interrupt presentation sequence timeout,

Display emulation errors (32 Tx, 5520, 535x).

Fixed disk errors.

Fixed disk POST error.

Fixed disk adapter error.

Fixed disk drive error.

Fixed disk adapter or drive error.
Fixed disk O failure,

Fixed disk 1 failure.

Fixed disk controller failure.
Fixed disk 0 error.

Fixed disk | error.

1/O expansion unit errors.
1/0 expansion unit POST error.

M-26

Enable/Disable failure.

Extended card wrap test failed (disabled ).
High order address lines failure (disabled).
Wait state failure {disable).
Enable/Diable could not be set on.

Wit state failure (disabled).,

Extender card wrap test failed (enabled).
High order address lines failed (enabled).
Disable not lunctioning.

Wait request switch not set comrectly,
Receiver card wrap test failure,

Receiver high order address lines failure.

3270 PC attachment card emrors.

Binary synchronous communications (B5C) adapter
EITOTS.

#3255 port A failure,

8255 port B failure

8255 port C failure,

8253 timer 1 did not reach terminal count.

B253 timer 1 stuck on.

8253 timer 2 did not reach terminal count, or timer
2 stuck on,

£251 Data set ready failed to come on.

8251 Clear to send not sensed.

Undetermined problem errors,
Power supply errors.

System board crrors.

System board error interrupt failure.

Svstem board error Timer failure.

System board error Timer interrupt failure

System board emor Protected mode failure.

Svstem board ersor Last 8042 command not accepled

M-27
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| 106
107
108
109
121
131
|52
161
|62
163
164
199

2xx
201
202
203

Ixx
301

System board error Converting logic test.
System board error Hot NMI test.

System board error Timer bus test.

Direct memory access test,

Unexpected hardware interrupts occurred.
Cassette wrap test failed.

System Options Error-(Run SETUP) (Battery failure).
System options not set correctly-(Run SETUP).
Time and date not set-(Run SETUP).

Memory size error-{run setup).

User-indicated configuration not cormrect.

Memory (RAM) errors.
Memory test failed.

Memory address error.
Memory address error.

Keyboard errors.

Keyboard did not respond to software resel correctly,
or a stuck key failure was detected.
If a stuck key was detected, the scan code for the key
is displayed in hexadecimal.
For example, the error code
49 30| indicates that key
73 the PgUp key has failed
{49 hex = 73 decimal).

User-indicated error from the keyboard test or AT key
lock is locked.

Keyboard or system unit error.

Keyboard or system unit error. CMOS does not match
system.

M-18

THEORY /TECHNICAL REFERENCE

If the number of floppies changes, the BIOS will send a
wamning message lo the screen and ask the user for the new
ponfiguration. The BIOS can determine if a floppy has been
iadded or deleted, but it can not determine if a high capacity
drive has been subsititued for a normal floppy or vice versa, In
Sach a case, a separate setup program must be used.

If the number of hard disk changes, the BIOS will send a
bwarning message to the screen and ask the user for the new
‘configuration. The BIOS can determine if @ hard disk has been
‘added or deleted, but it can not determine if one size hard disk
‘has been subsititued for another. In such a case, a separate setup
must be used. The hard disk configuration in the CMOS RAM
s only valid for an AT type hard disk adapter. If an XT hard
disk adapter is used. no setup need be done. When setup is
done on a hard disk, it is necessary 1o enter the type of hard

KEYBOARD

The keyboard contains & microprocessor which is connected
to the main circuit board by a 5-pin cable.

FEATURES

B4 kays

B key rollover

Sarinl duts output

Low-profile snclouirs

Position adjustable from 7 1o 13
Default auto repeat at 10 characters per second
Cabie: 3.6 meters, 5§ wires

Powaer dissipation: DC B W st 240 MA
Connection: Bpin DIN connecion
Waight: 4.2 1bs (1.9 kgs)

Dimensions: 1996 x 76" x 146"

HutR BB ERRR

M-29



Qe S e

THE KEYBOARD

This section, which describes the keyboard funclions, 1s
intended for the user who is not familiar with the operaling
characteristics of a PC.

The keyboard is divided into three sections: the typewriter
key area, the function keys, and the numeric keyboard.

You can raise the angle of the keyboard by pushing in and
then turning the small round lever on either gide of the keyboard.

The keys repeat as long as they are held down.

THE FUNCTION KEYS

The function keys, which are located at the left of the
keyboard, let you enter a command using a single key. When
the system is in BASIC Mode, each key will have the following
value:

Fil: LIST B F6: “LPT |
. F2: RUN - F7: TRON-
F3: LOAD™ F8: TROFF-
F4: SAVE" F9: KEY B
F5: CONT F10: SCREEN 0,0,0
with B = to a blankspace

and —= to the return key.
If, for example, you wanted LOAD FILE 1" to appear on the
screen, then you would only need to push the F3 key and type
in FILE1™ LOAD" FILE 1" would appear on the screen.

THE NUMERIC KEYPAD

The numeric keys are located on the right side of the key
board. When used with the program editor, these keys enablc
you to move the cursor up, down, right and left. You can als0
use the NUM LOCK key to set the numeric keypad so that i
works more like a calculator key pad. Pressing the NUM LOCK
key shifts the numeric keypad into its own upper-shift mode

M-30

50 that you get the numbers O through 9 and the decimal point,
s indicated on the keycaps. Pressing NUM LOCK again will

sturm the key pad to its normal cumor control mode. Like
PS LOCK, you can temporarily reverse NUM LOCK by
 pressing one of the shift Keys. The NUM LOCK's LED indicator
‘will light up when the keyboard is in the numeric key board
slate.

Cursar Down
Moves the cursor one line down,

‘Moves the cursor one position left. If the cursor mover beyond
the left edge of the screen, it will appear to the right side of the
screen on the line below.,

Moves the cursor one position right, If the cursor moves beyond
the right edge of the screen, it will appear on the left side of the
' n, one ling down (In other words, it wrapsk

Home
‘Moves the cursor to the upper left-hand corner of the screen.
When the CTRL and HOME keys are pressed simultaneously,

Moved the cursor to the end of the line. When the CTRL and
END keys are pressed simultaneously, the data from the current
ursor position to the end of the line erased.
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Pglp
When the CTRL and PGUP keys are pressed simultaneously.

the cursor will move to the top of the document,

Pghn
Moves the cursar down 25 lines. When the CTRL and PGDN

keys ame pressed simultaneously, all dala from the cursor posi-
tion to the end of the screen will be deleted.

Ins

Tums on the insert mode, The insert key toggle on and off.

In the insert mode, data typed in will be inserted into the exist-
ing texl. As characters arc moved off the right side of the screen,
they will wrap around and form a new line below.
When the insert mode s off, any characters type
write existing test.
You can glso tum off
cursor movements Keys OF the

d in will over-

the insert mode by pressing any of the
v " key.

Del
Deletes the character al the current cursor position All char-

acters 1o the right of the deleted character move one position
feft to fill in the empty Space. Once again text will wrap io the

line below.

The Main Keyboard

The keyboard responds
Capital letters and gpecial
on the number keys are displayed by
shift keys and pressing the desired key.
special keys are described below.

like a standard typewriter keyboard
characters show above the pumbers
holding down either of the
The functions of some

Caps Lock
The CAPS LOCK key is similar (0 the shift lock key on @ Lypc

The only difference is that it generates capital letter
ors on the numeric Keys
you will continue 10 gel

winler
and not the special uppershift charact
The key toggle so after if is pushed
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L4 r

selected letter, Th - i et
m b o [ LED lndlmm will Imt Whgn the EAPE

Al

Th
'ﬂ-n:; ﬂ,;[' :::*b;;ablzs casy entry of BASIC statement keywords
T you 1o type an entire BASIC k ith a
.’rngle ) eyword with a
E:::I:;Mfu;‘l}? t;;-nl[l:l' ;w:-:; :; ;Elt key and one of the alphabetic
A : keyword, Keywords associal
ed

with each letter are :
: summanzed be
reserved words are noted h]'Nﬂ wﬂnl}lm' Letters not ha-\"il'.ll

A AUTO M MOTOR
B BSAVE N T
C COLOR O OPEN
ED ngLEE'E P PRINT
Q NO WORD
F FOR R RUN
G GOTO il 4
H HEXS T THEN
I INPUT U USING
:{ NOT WORD V Nl
KEY W WIDTH

L LOCATE X XOR
ifi

kﬂ Ui-'ﬂitl! ll:"ﬁﬂ i.l'ld- the l'p!l:'ll :h.nrm: Ers ﬂ}ﬂﬁ'rj ahcm' [
1 |"|
| B
|I!|b:|:l. h}" h‘ﬂldh‘l dm ﬂjth'ﬂ' l:lf “lt Sl‘llﬁ htﬂ I.'I'.Id prusgm

v key.
rl

e CTRL key is used together with a standard key to perform

special command i
s or function. Below are examples of thess
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" GRILTR T

Cirl-Ga
Tone. When these two keys are pushed, the speaker beeps.

Crrl-Scroll Lock
Break. This stops your program while it 15 running.

Ctrl-Num Lock
Pause. This temporarily stops your program, press any key fo
conbinue,

Ctel—>
Next word. This moves the cursor right to the next word on
the line.

Ctrl—<-
Previous word. Moves the cursor left to the previous word on
the line.

CrrkHome
Clear screen.  This command clears the screen and moves the
cursor to the upper-left comer

Ctrol-Alt-Del

System resel. Holding both the CTROL and the ALT keys
simultaneously and then pressing the DEL key reloads the
system or program diskette. (An error message will appear if a
data diskette is loaded).

Alt-Esc

You will hear a buzzer whenever a key is pressed. If you do not
wish this buzzer to sound, press down these keys. To reactivate
the buzzer, push these same two keys down again.

Tab
Moves the cumsor to the next tab stop. Tabs stops are already
sel every eight character positions.
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When the insert mode is off, pressing the TAB key moves the
cursor over characters until it reaches the next tab stop.

When the insert mode is on, pressing the TAB key inserts blank
spaces from the cumment cursor position to the next tab stop.

Esc

Pressing this key deletes the line the cursor ison. Therefore the
line is not passed to BASIC for processing. 1f it is a program hine,
the line & not erased from the program in memory.

Backspace
This <— key is not only a backspace, but it also crases the

letters that it is passing over. All characters o the right of the
deleted character will move left one position to fill the deleted
space. Subsequent characters and lines within the current logical
line will move up as with the Del key.

If you wish to move to the left and not erase the letters which
you are passing, use the CURSOR LEFT key in the Numeric
pad section of the keyboard.

Enter <—
This is the CARRIAGE RETURN or ENTER KEY”

PriSc *

Below the SYS REQ KEY is the * key. PRTSC stands for
“Print Screen”. When the key board is in lowershift, pressing
this key causes the asterisks to be typed. In uppershift, this
key causes a copy of what is on the screen fo be printed on
the printer (LPT1). So, if you ever need a hard (or printed)
copy of what is currently being displayed, press the PRTSC
key and a shift key simultaneously.

NOTE: Characters which cannot be recognized by the printer
are printed as blank spaces.

Scroll Lock
When the SCROLL LOCK and CTRL keys are pushed simultane-
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ously, instruction level BASIC is interrupted and program execu-
tion returns to command level BASIC. These Keys are also used
to exit the AUTO line numbering mode.

Keyboard Scan Codes

Each key Is assigned a unique 8-bit, make, scan code, which is
sent when the key is pressed. Each key also sends a break code
when the key is released.

Scan codes, which are received from the keyboard, are converted
by the keyboard controller before they are put into the con-
troller's output buffer.

POWER SUPPLY

The system's power supply is contained inside the system
unit and provides power for the system board, the adapters,
the diskette drives, the fixed disk drives, the keyboard, and
the IBM Monochrome Display.

The system power supply is designed for IBM PC/AT com-
patible computer use, Total output is 200 Watts with 115/230
Vac selectable switch at the rear of the power supply box.

Input Characteristics

The power supply can operate at a frequency of either 60 +/-
3 Hz or 50 +/— 2 Hz, and it can operate at 100 Vac to 130 Vac,
5.0 A or 220/260 Vac, 2.5 A. The voliage is selected with the
switch above the power-cord plug al the rear of the power
supply. The following figure shows the inpul requirements.

AC Input Voltage: 100V 1o 130V/200V to 260V selectable

AC Input Frequency: 47 to 63 Hz
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Input Requirements

Range Voltage (Vac) Current { Amperes)

= Minimum 100 Maximum 3

15 Vac
Maximum 125

Minimum 200 Maximum 3.0

Maximum 240

230 Vac

Power Supply Output

NORMAL OUTPUT OUTPUT CURRENT

+5V 2265
+12¥ HA
-5Y 0.4A
-2V 0.6A

e — ——

Qutput Characteristics

The power supply provides +5, —5, +12, and —12 Vde¢, The
following figure shows the load current and regulation tolerance
for the voltages.

Note: The power supply also supplies either 115 Vac or 230 Vac
for the IBM Monochrome Display.

DC LOAD Requirements

Qutput Load Talerance Ripple
+5V 204 +=-2% SOMV
+12V T.3A +—5% 100MV
-5V 0.3A +— | 0% 1oOMY
—12V 0.3A +=10% 100MY
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Output Protection |
If any output becomes overloaded, the power supply will switch
off within 20 milliseconds, An overcumrent condition will not

damage the power supply.

Dummy load
If no fixed disk drive is connected to the power supply, 2 dummy
load must be connected to P10, The dummy load is a 5 ohm,

S0 wall resistor,

Output Voltage Sequences a
Under normal conditions, the output voltage levels track within

300 milliseconds of each other when power is applied to, or
removed from the power supply, provided at least minimum
loading is present,

No-Load Opemtion .

No damage or hazardous conditions occur when primary power
is applied with no load on any output level. In such cases, the
power supply may switch off, and a power-on cycle will be
required. The power supply requires a minimum load for proper
operation.

Power-Good Signal _
The power supply provides a “power-good” signal to indicate
proper operation of the power supply.

When the supply is switched to OFF for a minimum of |
second and them switches to ON, the “power-good™ signal is
generated, assuming that there are no problems, This signal is
a logical AND of the dc output-voltage sense signal and the
ac input-voltage sense signal.

The powergood signal is also a TTL-compatible high level
for normal operations, or a low level for fault conditions. The
AC fail signal causes powergood to go to a low level at least
| millisecond before any output voltage falls below the regula-
tion limit. The operating point used as a reference for measuring
the | millisecond s normal operation al minimum line voltage

L

and maximum load.

The DC output-voltage sense signal holds the powergood
‘signal at a low level when power is switched on until all eutput
voltages have reached their minimum sense levels. The power
good signal has a turn-around delay of at least 100 milliseconds
but not longer than 500 milliseconds. The following figure
shows the minimum sense levels for the output voltages.

Level (Vdc) Minimum {Vdc)
+5 +4.5
—5 -3.75
*+12 +10.8
o —10.4

Fan-Out
Fan-out is the number of inputs that one output can drive. The
power-good signal can drive six standard TTL loads.

Connectors

The following figure shows the pin assignments for the power-
supply output connectors.

Load Point Voltage (Vdc) Max. Current (A)
PS8—1 Power Good See note
P58-2 +5 18
Ps8-3 +12 0.7
P58—4 =12 03
P58-35 Ground 0.0
PSE—6 Crround 0.0
P59-1 Ground 0.0
PS9-2 Ground 0.0
F59-3 -5 0.3
PS94 +5 38
P59-5 +5 38
P59—-6 +5 1.8
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Pi10-1 +]2 2.8
P10-2 Ground 0.0
PI0O-3 Grround 0.0
PIO-—4 +5 1.8
Pi1-—1 +12 2.8
Pl1-2 Ground 0.0
P11--3 Ground 0.0
Pl1-4 +5 1.8
P12-1 +12 1.0
P12-2 Ground 0.0
P12-3 Ground 0.0
P12-4 +5 0.6

THE HARD DISK CONTROLLER AND DISKETTE
DRIVE

(A} HARD DISK CONTROLLER CARD DISCRIFTION

The hard disk controller card is designed 1o interface with
rwo 5.25-inch (or 3.25-inch) Winchester hard disk drives. The
Winchester hard disk drive signals are based on the interface
compatible with the “Seagate Technology ST 5067 and “51
412", The drives need not be of the same capacity or con figuri-
tion. All necessary receivers and drivers are included on the
board to allow direct connection to the drivelsh

FEATURES OF THE HARD DISK CONTROLLER

#  POJAT compntible hard disk controller

# Controbup to two hard disk dives

# Hardware design allows two Western Digital hard disk conrodless o0
orse gyiiem,

£ Bbit Hidirectionsl bus HOST inmrface

# 1B-bit high-ipeed P10 data wransters

# 37.bit ECC for hard disk error detection and corraclion

M0

# Multipls sector readdwnie commands imay cross hesd and cylinder
boundaries)

#  Implied and butfered seck commands
% Programmabile format and @rror recovery ol gorihms
#  Readiwrite disgnostic and verily commands

INTERFACE CONNECTORS

The HDD/FDD controller has five interface connectors:

P1  E2-pin card edge connecior
Componant side:  Pins A1 through A31
Conductor side;  Pins 81 through B3]

P2 38-pincard edge connecton
Component side;  Pins C1 throwgh C18
Conductor side: | Pins 01 through D18

J1 control cable connector
Ji drive 0 date cable conmecion

43 drive 1 data cable connecion

iB) THE HIGH CAPACITY DISKETTE DRIVE

The | 2MB high-capacity diskette drive is capable of reading
and writing on diskettes in either the 160/ 180 KB, 320/360 KB,
or 1.2 MB mode. The information writen on the diskettes,
however, can only be read by a high capacity diskette drive.
NOTE: There are some diskettes which are designed specifically
to be used in the 1.2 MB drive. These diskettes can not be used
in a 160/180 KB or 320/360 KB drives as these drives are (oo
slow,

Because of the way some diskettes have been copy pro-
tected, the high capacity diskette drive may not be able to read
them. This may occur if the copy protection is based on one
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of the following:
Rotation Speed: Copy
events on a diskette. Will not wark on the high capacity diskette
drive

Access Speed: Diskette BIOS must set the track access time lor

protection using the time between two

the 1800-AT PLUS.

the different types of media used on
not be able to

Diskette Change Signal: Copy protection may
resel this signal.

MOVING SYSTEM

Before you move your system, do the following four things:
prepare the floppy disk drive, “park™ the hard disk drive, turn
OFF the system's power, remove all cables from the Kit.

Whenever you need to move your system of hard disk, you
should always lock the read/wrile head of your drive to the
shipping zone area of the disk. This will protect the head an
place it in a location where there is no data,

To prepare the floppy disk drive:

1. Remove the lloppy diskette from the drive (i),
9. Insert the shipping cardbodrd which came with the unit
iy {To protect the intide of the drival.

o g T
anchor the moving parts

3. Close the floppy drive dootr. (To
of tihe drivel.

To prepare the hard disk drive, you will need to run a head

positioning program. This program will secure the moving parts
in the hard disk drive, Follow the instructions in the manual

which accompanied your hard disk drive.

Once your drives are secured, you should
system's power and remove all cables from the back of the

turn OFF the
unit

1. lms=rt the AT-TURBO 286 Utility Diskette inta the floppy

drive,

2. Type: SHIPDISK <return>
4 The program will ask you for & drive number (18], Enter

| it you only have ane hard disk_ 11 you have two hard dinks,
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Appendix A,

Davice Names
Device Names
Device Mame
bR ice Interpretation
CON: This device name references keyboard inputl and
muuFuutpu:. To end CON: as an input device
press Fo followed by Enter. Thi I
At is snds the EOF
ALR: : i
IX: or COMI These device names reference the first communica
tions adapter port
LPTI: i: [
or PRN: | Thess device names reference the line printer’s
usage as an output device,
MNLIL:

This device .mmt i & dummy argument. i refer-
ences 3 device name that does not exist, NUL: is
fhnﬂlﬂf used for testing purposes or in situations
ere a command requires a fename, but the
programmer does not wish 1o create a file,




Appendix B. ASCH Codes (cont).

. T S = Rt

Dec Hex | Character Dec Hex Charsctes
059 iBH 094 SEH
060 3CH 095 SFH -
0 | A0H ] (i |

. IEH o5 GIH 8
063 3IFH 7 098 62H b
064 40H @ 099 63H c
065 41H A 100 #4H d
066 42H ] 101 65H e
067 43H C 102 66H f
063 44H D 103 6TH £
Das 45H E 104 68H h
o daH F 105 &9 H i
071 47H G 106 BAH j
072 48H } H 107 HBH k
073 49H | 108 BCH |
ar4 dAH | 105 GlH m
075 4BH k 11D 6EH f
076 ACH L 111 oFH o
077 4DH M 112 TOH p
Q78 4EH M 113 TIH q
p7oe 4FH 0 114 TH r
080 S0H P 115 73H s
n&1 51H 0 116 7T4H 1
082 52H R 117 75H u
083 53H 5 114 T6H v
084 S4H T 119 TTH "
085 55H u 120 TEH X
086 $6H v 121 ToH ¥
087 57H W |22 TAH z
088 58H X 123 TBH !
D89 59H Y 124 7CH I| |
090 SAH F 125 TDH :
091 SBH | 126 TEH |
092 5CH \ 127 TFH DEL
093 SDH ]
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WARRANTY

The TCLEMS 2856 is warranted by the dealer. The warranty
period begins on the date of purchase from the manufacturer
and extends.

The terms of the warranty are as follows:

If the product is defective in material or workmanship, the
Buyer shall have the right 1o return the product within { ) days.
or within ( ) days if the product was shipped overseas,

If the equipment fails during the warranty period. The Buyer
must first notify the place of purchase and request return au-
thorization. The defective product should then be retumned
in the onginal packaging with a failure report and purchase
receipt attached, and with any freight charges prepaid. 1t will
either be repaired or replaced at no charge

If, however, the product i« not returned in the ariginal
packing, any damage from shippment will void the warranty.

The Warranty shall not apply 1o defects which result from:

Unauthorlzed modification or senice.

. ‘Shipping dambge.

 Buyer supplied interfacing.

. Operation outside the range ol anvironmental, phyHc al or
gloctrical specification for the produst.

. ‘Damage by accidant of misse.

§. Seals which show evidence of tampering.

P R

i gl

Primted by TC1 Trident Computer In:
Oct. 01, 1987
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JP9 : PROM TYPE
kji=1 =3 27128-15

o 27256-15

NOTE: AT THE SAME TIME
ADJUST DSP1 #5

J0 WAIT CAKTR.
CHTL. BY KEYBOARD

D-RAM BANKR
MODER ~ 3: 41256-10 x 1B
MODE4 ~7: 411000-10 x 18

—~D-RAM BANK}1
MODE1 « 4164-10 x 18
41256-10 x 18

MODE3 -

MODE? 411000-10 x 18

PRI =i [ ST

eesnmmen-sssisinafrre s afes

CNTL. BY DIPSWITCH-

MLOCK SPEED CNTR. —

'-\1_'1-'J‘

ys O

e csssnreesadsnan

regtn

A

1 CNTL, BY KEYBODARD

1 CNTL. BY DIPSHITLE

8: EXT. EMS SHITCH——

55]1 OPEN- EXTEND MODEr
Dol | CLOSE-EXPAND MODEX

{EMS)
# n Al
1S : SPEAKER connecion—| T
5 FENPRpa——]
fu S PEAKEA————
2= B Lee EL L T
3- GHD
4- 45V
: R T (T - -
Jp6 : RESET SWITCH
e L
2 [65]1 OPEN-RUN
2 [Goy 1 CLOSE-RESET CPU
D L
DSP1: #6~8: RAN SIZE
— DSPY : M1—4#5
[ ON OFF 18 | #7 |#6 [MODE ] SIZE
§7 :CLOCK SPEED LOH | HIGH 33048
{ #2 :TEST NOMAL | - oN |oN |ow [ O |512KB . i
| #3 :1/0 WAIT 4WAIT | GHAIT oFF | ON [ON | 1 | 640KE
#4 :EMSPORT ADDRESS| PEBH | B98H on |OFF|ON | 2 | 640KB+384KB s i
¥5 :PROM TYPE 27128 | 27256 OFF | OFF|ON | 3 | G40KB+EMS(384K8) ol
oN |ON |OFF| 4 | 640KB+1408KB ey
oFF | on |0FF| 5 | 64DKE+EMS(1408KE) _p- X8
on | OFF|OFF| 6 | GAOKB+3456KB g
OFF | OFF|OFF| 7 | 640KB+EHS(3ASEKE)] ;

NOTE: #1, #3 ARE EHABLE WHEN JP1{2-3),JP3{2-3) ARE CLOSED.
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