1. Outline of Turbo-486EX

1.1 Features of Turbo-486EX]

ane. and numerical calculation software. i

s Contributes greatly to improving the operability and speed of CAD, CG, Windows appl
vinegar
(=]

@+ You can comforiably multitask in Windows 386 enhanced mode.

e You can speed up existing applications as they are. Average CPU speed is 2-5 times faster than 180386.

Almost all of the software up to can be executed at high speed as it is.

& and highly functionai clock generator that generates 1. 1.5 2. and 3 times the clock of the main uni

dEquipped with a highly ver:
Available. Therefore, it is compatible with future CPUs that can operate at higher frequencies.

@o The i80486DX equipped model ¢can sUpply an internal clock from 16MHz to 60MHz.

@+ The i80486DX2 equipped model can supply an internal clock from 32MHz to 120MHz.

@Reliable design with a high-performance cooling system that combines heat dissipation fins and fans

@ ¢!t is equipped with Intel's 80486DX series and has a built-in floating-point coprocessor. The numerical data processor als

operates with a high-speed internal clock, so a large speed improvement can be expected compared 1o the 180387.

@- Detailed cache control is possible with on-board DIP switches

@« Control software for i80486 CPU buiit-in cache is included.
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Operation is guaranteed with a clock of 33MHz or less.

- Built-in cache memory of 8KBytes in CPU

cache

' Coprocessor: Built-in arithmetic coprocessor in CPU

1x, 1.5x, 2x or 3x the clock of the main unit can be switched
Operation is guaranteed with a clock of 50MHz or less.

g Built-in cache memory of 8KBytes in CPU
L} iz - b

lcache

COProcessor Built-in math coprocessor in CPU :

3. Turbo-486EX Model 66 __|

il s
CPlJ Z iR0486D X 2-66

Switchable between 2, 3, 4, and 6 times the clock of the main

clock
unit Operation is guaranteed with a clock of 66 MHz or less.
cache Built-in cache memory of 8KBytes in CPU _ |
Coprocessor: Built-in math coprocessor in CPU

Some software that depends on CPU speed and that does not support 180486 cannot operate.

It may have.

When using the internal expansion memory board (PIO-DA134 series) of an 10 DATA device w

PC-9801DA, the memory board expansion option board (EX-134) and the Turbo-486EX board physically ¢

may prevent the memory board from being inserted. However, the expansion option board that has been fi

(EX-1348) is available, so please contact us.



1.2 wperaung CloCK |

_The Turbo-486EX CPU clock can be selected from 1x/1.5x/2x/3x the PC clock. In addition, the model 66 (W|th

3;:5i804860)<2) doubles the clock frequency inside the CPU. The relationship between the CPU installed in each mode1

and the clock frequency is as follows. g
. 1
Turbo-486EX model 33 {Equipped with 80486DX-G3MHzZ| ;-
Tubo-486EX Model 50 {Equipped with 80486DX-50MHz X
Turbo-486EX model 66 jEquipped with 804860 X2-66MHz wy
~ opera ting clock 1 xi_ 1.5 times. _ 2 times 3 b

"'Modm 33 (squupped with DX- ?SMHz) : 4OMH2(35H}:&} | 60MHz(48MHz) }

Mode] Gﬁleqmpped with DX2- se.MHz} e u . - reTH 11 20MHz(96MH2) |

i S

The shaded area | is the range where operation is guaranteed wﬂhn the CPU s pcmhrﬂtlonf F|gmes in pq:entheqos are at 16MHz clock.

' The model 33 has a 33MHz 80486DX and the maximum operating clock is 33MHz. However, it

- may work even at40MHz although it is over-spec.




Setting up the Turbo-486EX

_ lwi:s'e‘rlead the installation instructions and software settings before using the Turbo-486EX. In order to take

U” advantage of the Turbo-48GEX's performance, it is necessary to set the cache driver and memary switch.

Ej‘ETo i_nstali the Turbo-486EX board, remove the CPU (80386) from the PC and install it in the CPU socket.

{1..] Turn off the power switch and unplug the main unit's power cable. {2)

4 screws on the side of the main unit with a sorewdriver.

amove the

k of the main

(3) Loosen the 3 screws onh the upper bac

.. iir, {4) Pull up the body cover from the rear side and remove it.
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PC-98 body




(S) Pull up the CPU socket lever and remove the 80386CPU.
If the internal expansion RAM board is installed, remove the RAM board before starting work..}'

bl
stomach. Insert the removed 80386 CPU into the a +ached mat and keep it in a safe place. :
If you have installed the 80387 math processor, it is not required for the Turbo-48GEX, sO -.’i;—)m()"-«-‘t-“. it
and save it. In this case, restore the jumper plug of the personal computer that was changed wnen H’;e
numerical processor was installed. For details, refer 1o the instruction manual for your com;ugte;.o 4

80386 CPU socket
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(For PC-9801RA/DA, see (b-1). FOT BRr=simm = o &

{6«1") For PC-9801RA/DA, first insert only the attached
132-pin IC socket into the CPU socket of the
mail?p.nit and slowly lock the 4 gggggggg¢¢¢¢¢, TTTT
or. The Turbo-486EX board cannot be directly $ggg¢¢¢ 6333334@3:;2
socketed into the 80386. Always attach only the I1C 2322 zgg
o6 b :
= # -y t ¢
soct to the 80386 socket first. | §g§: :g
T plug the Turbo-486 board into the IC socket. At this time, q,z@g
2222, 19 $4
ttention to the insertion direction. Also, make sure that the zzgg BN &
¥ the CPU board nerty aligned with the IC sock 299 ¥4
pins of the CPU board are properiy alignec with the |C socket. So0®
7 ) 66668084 2906654
nsert the CPU board correctly all the way by pressing the pin part (thek GO0 0600600
whércs the sticker is attached) from directly above with considerable
:_At this time, since the IC socket has a large number.
S— . = : 132 pin socket installation
of pins, it is very hard to insert it into the socket, so you need to aaE -

Turbo-486 board

/

T J |

PC.02801 RA/DA
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ed |mprovement of the 80486

86 has 8 Kbytes of cache memory bulll |nto th F’U The s s
: owever, 1, the 1804860PU does}

r the i80386 is Iargely due to the contrtbutlon of thls c:ache memory H

ove
—__'_<a:|__._-.=— |l

: rogram must be run to

not Operaie the bmlt -in cache memory after pglv_;r-cin > S

operate the cache memofy Even nc the Turbo—486EX board is installed,

speed | if the cache is turned off. Please turn on *he cache by one of the foiiowmg methods .

The floppy disk attached to Turbo- 486EX contams _ ro

memory. Back up the supplled floppy dISk wnth the DIS

partlcular, IPL cache ON pregrams cannot be seen as MS-DOS fns o thge_ san |

ram for o _

S =

OPY command befo ;

Ibe backed up using 'me D1-SKCOPYcommand.

Device driver method

' Add the Turbo-486EX cache driver "T486.5YS" to the CONFIG.SYS file on the MS-DOS boot

disk. If you use it with EMS drivers that use viriual 86 mode, register T486.5YS before thom

{(on the previous line).

Specifically, use an editor to add the following lines to your CONFIG.SYS file.

opy T486.SYS to the root directory of the boot disk. For example, if the boot

: drive, copy as follows.

86 disk is in

disk is A: drive and the Tur

C:1486.5ys a:¥

'Reset the CPU with the reset switch, or tum on the power of the computer and turn on the cache from the next time.

The cache control driver is included in the disk that comes with T4862.SYS in

addition to T486.SYS. This driver is a cache driver for OS/2. If used with 08;‘2 register

NQO" at the same time.

this driver in CONFIG.SYS. Also, set "PROTECTONLY=N




.

ASCANZE I AAJ L IV AT WA RAT T TR IRA RIS § W

148(} EXE and T486P.EXE are programs for controlling the built-in cache. These two programs

are \JEQC;ﬂs,d in advance in the PATH on the hard disk or in the floppy disk to be used.

Copy it 1o disk. This

program has three functions:

1. Display the current state.

. \When invoked without parameters. the current state ( ONJ/OFF) is displayed.

[ wample 0 ugal

E.fq’rn'on. the built-in cache. )

B | you start with "ON" as & parameter, the built-in cache will be enabled.

{ 3:-'1'J sage axamplel

A>1486 on

3. Tum off the buili-in cache.

':’r.-you: start with "OFF" as a parameter, the built-in cache will be disabled.

FxAmie o use]

B an b
B A~1486 Ot

' gram can be used together with T486.SYS described in 3.1. You can change the cache status

with hIS program even after starting with cache ON in T486.SYS. |

T48_6_ EXE does not work if the CPU is in virtual 86 mode. In other words, customers using
that use the virtual 86 mode cannot

Ne:‘s (EMM386.SYS, VEMS.DRV, VMMSB'S SYS, etc. )
iver so that T486.8YS turns on the cache. However,

use zt ln th1s case, incorporate the device dri
86 is possible. The.

roemsience with those supporting the VCPI standard such as MELEMM.3

program for that is T486P.EXE. T486P.EXE enters protected mode (that is, exits virtual 86

mode Iand takes control of the cache. Starting T486.EXE in virtual 86 mode automatically restarts’




0-486EX in MS-DOS environment, you can control cacl
3 2, but if you turn on cache w:th disk BAS!C or game software please us

If you use Turb
and

{to come. |



ea awitches are for switching the operating
The Turbo-486EX has two DIP switches on board. These switches are for swilching the ope! 9|

| clock of the CPU and controlling the built-in cache. Normally, there
g ¥ s
no problem wit th the stz : | :
{ L B \.Ef_‘”.i_,'] Ii‘r‘ t'&) E T2 chinmoant O apiliek L .
— ime of shipment. Before changing the DIP switches please
: ; S SWILCNES, please
rstand the following explanation. _ |
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For PC-9801RA/DA

DIP switch

swz | oW1

: CPU with cooling fan
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For PC-98RL (model 33/66)
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110 3 of SW1 are for controlling the operating clock.

clock switching

This is a switch for switching the clock of the CPU. Turbo- 486EX can supply 1X,
1.5x, 2x and 3x clocks to 180486. Th@ Model 66 (with i80486DX2) doubles that internal

\Warks with locks.

Body clock at 20MHz Main body clock 16MHZ SW1-11 SW 1 T

1ock mode

"|>t_ --1'? l
1.5 imes Al ON
S RTas LON ON

s 0 48MHz (96MHz) ON ON

The clock in parentheses is the cloc k frequency for the model 66 (i80486DX2). The available clock

the Turbo-486EX model. Model 33 is guaranteed to ope
at a clock of 50MHz or less, and the model 66 is

modes depend on rate with a clock of 33MHz

lor less. Similarly, the model 30 is guaranteed to operate
n at higher clock frequencies is overspec

'guaranieed to operate at a clock of 66MHz or less. Operatio

' so please be careful.

Q - Standard ON!

witch to OFF if a parity error occurs during startup or during use, or if the system hangs up.



4.3 Cache control during /O -css.

SW11to 4 are for controlling cache flush when accessing the 1/0 port.

{Cache flush control when accessing the PC-9801 graphics I/
O port ON = Do not flush the cache when accessing the

\graphics port. OFF = Flush cache on _'i port a

reas olher tha the' addresses abave do not flush the cache. Therefore, if the board
rr“v-a'ﬂw Ry bR

'-«-above addres_s and turni_ng SW1-7 QFF.

SW1-8 [ standard ON
Cache flush control during I/0 access

ON=Enable cache control for I/O specified by SW1-5 to SW1-7. OFF =

Flush cache on every I/O access regardless of SW1-5 to SW1-7 settings. When
this switch is switched to OFF, all I/O regardiess of the settings of 8W1-5 to SW1-7

Flush internal cache on port access,



' i SS.
or controlling cache operation during memory acce

$laru§ard OFF

B Controls cache effectiveness for memory space 80000H-83FFFH.

m e

aching for the above memory Space

OFF=Disable caching of the above memory space.

{Cache control for bank area in normal mode and RAM window area in high

"_'r_&zgal.t.lt'ic:n mode. If this switch is turned ON in the memory control program that
i;iiylﬁr’iilsi the bank area, normal operation may not be possible. Turning this switch
g I;EJ'N may speed up the program. When using MELWARE, leave this switch OFF. If
Liark RAM, etc. cannot operate normally, or if you are using an expansion board

that uses this address, turn this switch OFF

Standard ON

'Controls cache effectiveness for memory space 84000H-9FFFFH.
ON=Enable caching for the above memory $pace.

OFF-‘—Dis.’abie caching of the above memory space.

|Cache control for bank area in normal mode and RAM window area in high resolution

B mode. Normally, this switch can be left ON. If you have a program that does not work properly

If s0, try switching it to OFF.
If bank RAM, etc. cannot operate normally, or if you are using an expansion board

that uses this address, turn this switch OFF.

| Standard OFF

Controls cache validity for memory space AOOOOH-BFFFFH.

' ON=Enable caching for the above memory space.
OFF=Disable caching of the above memory space.
'iWhen using the PC-98RL in normal mode or switching between normal mode and high

' resolution made, be sure to turn it off. When using only high resolution mode, turning this switch

Bon may improve the speed.



SW2-5: Standard ON (OFF for PC-98RL)
Determines whether to cache normal m ode BASIC ROM space.
ON=Enable caching of BASIC ROM space
When

SW2-6: ‘Standard ON|

:!Lvd_"

(,4':
.!{:\
=
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in the first 16K bytes (100000H- 1003fH) of the HMA

Controls the cache effectiveness of the space 1n he

area. ON=Enable caching for the above memory

space. OFF=Disable caching of ne above memory space.

Programs that use DOS extenders or programs that handie HMA (area exceeding 1M bytes) are correc

It it cannot operate all the time, it may he better to switch itto OFF.

| OFF=Disable caching of BASIC ROM space.
using disk BASIC in normal mode, switching to ON can improve speed, If you use
B,-'T!\SI(_Z- an DDS_, you can leave it OFF. When using the
PG-_-Q_S_RL by switching between high resolution mode or normal/high resolution mode, be

sure to turn it off,

Flush the cache when accessing the user open memory space (CO000H to DFFFFH) in normal mode

| control whether to When switching between normal and high resolution modes, set this

{switch to ON as much as  possible. If this switch is OFF in high resolution made, the

' The hook speed may be extremely slow.
\cache will not be flus hed with the above memory ACCess.
OFF = Flush the cache on the above memory ACCEesses

When a board inserted in an expansion slot in normal mode accesses the above memory space

Please switch it to OFF when there is an abnorme ality in the operation of the board.

Standard ON

When accessing the user open memory area (E5000H-EFFFFH) in high resolution mode clear the cac

Controls whether to rush. PC dedicated to normal mode and only in normal mode
Leave ON if used.
ON=Do not flush the cache on the above memory accesses.
OFF=Flush the cache on the above memory accesses.
When a board inserted in an expansion slot in high resolution mode accesses the above memory spac;

Please switch it to OFF when there is an abnormality in the operation of the board
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' 1[he 180486 has 8K bytes of cache memory built inte the CPU.
ed to the 180386. Cache memory is a memo

This cache memory contributes greatly to

ry built

e speed improvement of the 80486 compar
| n‘fo thr CPU that stores data once read from the memory by the CPU. Data read from memaory by the

he memory. When the CPU accesse
ickly read the data from the internal cache memory rather than

(,PU is stored in cac s data from memory, if the data is already in

Ij__g: c;ac'f{e memory, the CPU can quic

from the externa! memory.
'_ The contents of the cache memory are invalidated when & DMA operation such as disk access O
d. This is because the contents of the actual memory and the

r*mry window bank switching is execute
ration is automatically performed by

alche rmemary may dtf‘or This operation is called "cache flush". This ope

&
the ‘_l'_qrbo—486EX hardware. N
th T't_lrbo¥486E:X, you can control ON/OFF of cache memory with attached software. In addition, the

lcache operation can be changed with DIP switches for each memory space such as bank memory area/

RAM window areafextended ROM area.

el.ow is a des scription of the TLlrhO ABBEX cache control method. -

§(1) About DMA

; h_g,-r-w DMA is performed for disk access, 6tc., the contents of RAM are rewritten by the DMA
con oller regardless of CPU operation. Therefore, if rewritten memory data is stored in cache

i i
memory. data inconsistency will occur between the two. The cache memory is flushed when & DMA operation
is performed to prevent this from happening.

{2) /0 access

] r_;a__c’_ng memory can be flushed when the IO port is accessed by the CPU.
Oe purpose of this is to extend the interval between consecutive |/O accesses. Compatibility with
1?386 is maintained by temporarily reducing CPU execution speed by flushing the cache. Another purpose is

to maintain cache coherency when banked memory or RAM windows are switched (when /O

acesses are performed). Therefore, even if the RAM window or bank RAM area is used with cache ON
mOSt p"OQrams can operate normally. |

Also which I/O access to flash can be changed with a DIP switch.



