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CHAPTER 1 

THE NORMAl/TUR'BO MODE OPERATION 

1.1 ADVANTAGES OF THE TURBO MAIN BOARD 

The difference between the Turbo main board and other 
8088 main boards is that the Turbo .main board allows an increase of 
about 110% in speed of program execution . As the 8088-1 (8088-2) 
or qualified V20 processor operates at a quicker speed at 10MHz 
(8M Hz). In other 8088 main board, the clock speed is only 4.77MHz. 

The Turbo main board consists of a dual clock system. In 

Normal mode, the clock speed is only 4.77 MHz cycle. In Turbo 
mode, the clock speed increases to 10 MHz (8 MHz) cycle. 

Note No.1: Please do not make use of RAM memory on inter
face card . Because its original design may not be 
compatible w ith 10 MHz high speed CPU at access 
time . *Please use memory on mainboard and use 

4164 or 41256 with access t ime within 120 ns. 

For Example: 

NEC 
MITSUBISHI 
SIEMENS 

4164-12 
04164C- 12 
M5K4164-12 
HYB4164-12 

41256-12 
041256-12 
M5M4256P-12 
HYB41256-12 
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1-2 To Obtain Turbo Mode 

The system board supports both software switch as well as 
hardware switch to allow transaction between Normal mode 
(4.77MHz) and Turbo mode (10MHz or 8MHz). 

A) Software Switch: 

Let the hardware switch (HSW) be the status ot 
"OPEN". 

1) Turn on Turbo Mode :' 

Press and hold down the " CTR L" (CONTROL) 
and "AL T" (ALTERNATIVE) Keys and then press 
the "+" (plus) key then the cursor on screen display 
will appear as a "." (box) .. Now, you are ready 
to use Turbo mode and the Turbo LED is on . 

2) Press and hold down "CTRL" (CONTROL) and 
"ALT" (ALTERNATE) keys and then press the 
"+" (plus) key to come back to Normal mode at 
4 .77 MHz. You will see on screen display that 
the cursor shows up as a (DASH) and the 
Turbo LED is off. 

B) Hardware Switch: 

Put a jumper on the HSW will turn on the turbo 
mode; otherwise, remove the jumper to set the sy.stem 
to be in normal mode. 
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1) Push button settmq 

If there is a push button switch on the front 
panel. 

a) Turn on Turbo Mode 

Push the Turbo switch into " ON " position 
to turn on Turbo mode at 10 MHz (or 8 MHz) 

If the Turbo LED is on it indicate system is in 

Turbo Mode now. 

b) Return to Normal Mode: 

Push the Turbo switch into "O FF" posit ion 
to come back to Normal mode at 4 .77 MHz and 
the Turbo LED is off . 

If you want to use .$oftware switch to select 

speed you must first disconnect jumper HSW. 

The Comparison Table of T urbo 8 MHz Main Board 
& Turbo 10 MHz Main Board . 

Item , TXM/8 

Microprocessor 8088-2 

Co-processor 8087-2 

System Clock 4.77/8 MHz 
.. 

Memory Access Time 150 ns 

OSC 24 MHz 
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TXM/10 

8088-1 

8087-1 

4.77/10 MHz 

120 ns 

30 MHz 

'l( 
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CHAPTER 2 

CONNECTORS AND SWITCH SETTING 

2 -1 Connectors 

A) Power Supply Connectors (C N 1 ) 

Pin Assignments Connector 

1 Power good 
2 Not used 
3 + 12 Vdc 

CN1 
4 - 12 Vdc 
5 Ground 
6 Ground 

7 Ground 
8 Ground 
9 - 5 Vdc 

CN1 
10 + 5 Vdc 
11 +5 Vdc 
12 + 5 Vdc 

B) Keyboard Connector (K 1) 

The keyboard connector is 5-pin, gO-degree, Printed Curcuit 
Board (PCB) mounting, 0 I N connector. The pin assignments are 
as follows: 

Pin Assignments 

1 Keyboard clock 
2 Keyboard data 
3 Keyboard reset 
4 Ground 
5 + 5 Vdc 
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(e) Jumper Connector (JP2) : 

HSW PLED KEY HRS TLED SPI 

Power LED (+ ) + 5 Vdc 
Power LED (- ) Data Out 
Ground Turbo LED (- ) 
Key Lock Turbo JED (+ ) LED 
Ground Ground 

Reset 

NOTE: HSW-Please review chapter 1. 
HRS-When this connector is open, t he system is 

in regular operation . 
When this connector is shorted for a while , 
the system restarts . 

KEY-When " Keylock " is shorted with ground the 
keyboard is locked and can ' t key-i n any 
command . 
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( d l Jumper Connector (JP1 ): 

On Board Memory Setti ng . 

11 10 

rn rn TOTAL 256K RAM 

8 9 
11 10 
0 rn TOT AL 448 K RAM 
0 

8 9 
11 10 

IT] 0 TOTAL 640K RAM 
0 

8 9 
11 10 
0 0 

0 0 TOTAL 1024K RAM 
8 9 

2-2 THE SYSTEM BOARD SWITCH SETTING 

The DIP Switch (SW1) is used to set the system configura
tion and specify the amount of memory installed on the system 
board . Generally the memory switch is useless now. 

Position 

1 

2 
3-4 

5-6 

7-8 

Function 

Normal operation off 

User for 8087 co-processor 

Amount of memory on system board 

Type of disp lay adapter 

Number of 5% inch diskette drives 

6 



? 

A) Switch 1 (U14) 

1 = OFF (NORMAL OPERAT ION) 

2 = ON W/O 8087 -2 (8087-1) co-processor 
-----2 = OFF W/ 8087-2 (8087-1) co-processor 

Memory Switch Sett ings : 

3 = OFF 4 = ON 128K MEMORY INSTALLED 

3= ON 4 = OFF 192K MEMORY INSTALLED 

3 = OFF 4= OFF 256K MEMORY INSTALLED --
Display Adapter Switch Settings: 

5 = ON 6 = ON EGA DISPLAY ADAPTER 

5 = OFF 6 = ON COLOR/GRAPHICS (40x25 Mode) 

5 = ON 6 = OFF COLOR/GRAPH ICS (80x25 Mode) 

5 = OFF 6 = OFF MONOCHROME DISPLAY 

ADAPTER OR BOTH 

Display Dirve Switch Setting: 

7 = ON 8 = ON 1 DRIVE INSTALLED - -
7 = OFF 8 = ON 2 DRIVES INSTALLED 

7 = ON 8 = OFF 3 DRIVES INSTALLED 

7 = OFF 8 = OFF 4 DRIVES INSTALLED 

7 



CHAPTER 3 

MEMORY RAM/ROM CHIPS INSTALLATION 

3-1 RAM Chip Installation 

The 10 MHz (8MHz) mainboard provides 4 banks of memory. 

BANK 0 

BANK 

BANK 2 

BANK 3 

U45 through U53 

U~2 th rough U70 

U79 through US7 

U9~ th rough U103 

* U45, U62, U79 and U95 are used for parity check ing. 

Option RAM chips on RAM chips on I RAM ch ips on RAM chips on 
BanI< 0 Bank 1 Bank 2 Bank 3 

256K RAM 4164x9 4164 x9 4164 x9 41 64x9 

448K RAM 41256x9 4 164x9 4164x9 4164x9 

640K RAM 41256x9 i 41256x9 4164x9 4 164x9 

1024K RAM 41256x9 4 1256x9 41256x9 41256x9 

3-2 ROM CHIPS INSTALLATION 

The 10 MHz (8MHz) Mainboard provides 2 ROM chips space 
for system . 

S 2 7C04-A ~ 20 FA 

U26 must. be installed 2764 (27128) f or ROM BIOS. 

U27 must be installed 27256 for ROM BASIC. 
8 

Ph oe. l'lI! x. 
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3-3 RDISK.SYS (RAM-DISK) DEVICE DRIVER 

The 10MHz main board all ows you to use the expanded memory 

after 640K as a quick RAM-DISK . 

The space of the virtual disk depends on the ban ks of 41256 RAM 
been set : 

1) 3 banks of 41256 RAM ""*you have RAM-DISK spaces 128K. 
2) 4 banks of 41256 RAM ""*you have RAM-DISK spaces 384K . 

Getting started to create a CONF IG.SYS file to install the 
RDISK . SYS driver : 

1) If you haven 't a CONFIG .SYS f i le on your diskette, then create 
it; frist type in 

COpy CON :CONFIG.SYS 

Press ENTER key , Then type in 

DEVICE=RDISK.SYS [Ctrl+Z] (or key in the function key F6) 

Press ENTER key 

The A> prompt displayed again and you have created a CON
FIG.SYS file. 

The screen disp lay as follows : 

A>COPY CONCONFIG .SYS 
DEV ICE=RDI S K.SYS/\Z 

1 File(s) Copied 
A> 

2) If the CON FIG .SYS f ile already existed on your diskette, you 
wi ll need to add one line to the file . You must have the line 
editor EDLIN program on your d iskette. 

Type in 

EDLIN CONF IG.SYS 

Press ENTER key, then type in 

Press ENTER key, then type in 

DEVICE~RDISK . SYS 
9 



Press E NTE R key, then type in 

[Ctrl+Cl 

e 

Type in 

Pre ss ENTER key 

The A> prompt displayed again. You have created a CONFIG. 
SYS file with driver RDISK.SYS in it . 

The screen display as follows : 

A>EDLIN CONFIG.SYS 
*i 

1 *DEVICE=R DISK.SYS 
2 :*AC 

*e 
A> 

Once you have created the CONFIG .SYS file , DOS wi ll install the 
RDISK.SYS driver in the CONFIG.SYS file to create RAM-DISK device. 
When you reset your system of course, you must have RDISK.SYS in 
your booting diskette. 

The screen will disp lay : 

RDISK Ver 1.0 Copyright YANGTECH Electric Co., ltd . 
VIRTUA L DISK # : ### KB 

With the RAM-DISK , you will get an excellent performance for 
programs need to access the disk frequently. 

For example, if you save the compiler and source program to the 
virtua l disk, the compiler time w ill be counted by seconds not by min
utes; furthermore, the eff iciency w i ll be ten times higher withou t occupy
ing the space of memory in 640 K which is available for the user. 

NOTE: You have to make sure that the data has been saved to 
a real disk before you turn your system power off because 
data wi ll be erased . 

10 



CHAPTER 4 THE SYSTEM BOARD 

4-1 Introduction 

The 10MHz (8M Hz) main board fits horizontally in the base of the 

system unit and is approximately 8% x 12 inches. It is a double sided 
P.C.B. DC power and a signal from the power supply enters the board 
through two six-pin connectors. Other connectors on the board are for 
attaching the keyboard and speaker. Eight 62-pin card edge sockets are 

also mounted on the board. The I/O channel is bussed across these eight 
I/O slots. 

A "Dual-in-Line Package (DIP) switch (SW1) (one eight 

switch pack) is mounted on the board and can be read under 

program control. The DIP switch provides the system software 
with information about the installed opt ions, how much storage 

the system board has, what type of display adapter is installed, what 
operation modes are desired when power is switched on (colQr or 
black-and-white, 80- or 40-character lines), and the number of diskette 
drives attached. 

The main board' has five functions: the processor subsystem 

and its support elements , the Read Only Memory (ROM) subsystem 
the Rpad/Write (R/W) Memory subsystem , integrated 1/0 adapters , 
Clnd the I/O channel 

The heart of the lOMHz (8M Hz) main board is the INTEL 8088-1 
(8088-2) or V20 microprocessor. This processor is an 8-bit external bus 

version of I NTE L'S 16 bit 8086 processor, and is software compatible 
with the 8086. Thus, the 8088 supports 16 bit operations, including*, 
* multiplication and division and supports 20 bits addressing (1 
megabyte of storage). 
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It also operates in amaximum mode, so a co-processor. can 
be added as a feature. The processor operates in two modes which 
can be switched, namely the Normal mode and the Turbo mode. 
When the processor is operating at 4.77MHz in the Normal mode, 
the frequency, which is derived from a 14.318MHz crystal, is 
divided by 3 for the processor clock, and by 4 to obtain the 3.58 
MHz. color burts signal required for co lor teleyision . When the pro
cessor is operating in the 10 MHz (8MHz) Turbo mode, the frequency 
comes from a 30 MHz (24MHz) oscillator. 

-OMA-

Three of the four DMA channels are available on the I/O bus 
and support high speed data transfers between I/O devices and 
memory without processor intervention . The fourth DMA chan
nel is programmed to refresh the system dynamic memory. This is 
done by programm ing a channel of the ti mer counter device to 
request periodically a dummy DMA transfer. This action creates a 
memory-read cycle , which is available to refresh dynamic storage, 
both on the system board and in the system expansion slots. All 
DMA data transfers, except the refresh channel, take five proces 

'SOt clocks of 210 ns, or 1.05, ~ it the processor ready I ine is not 
deactivated. Refreshing DMA cyc les takes four clocks or 840 ns. 

- INTERRUPT-

Of the eight prioritized levels of interrupt, six are bussed to 
the system expansion slots for use by feature cards . Two levels 
are used on' the system board . Level 0, the highest 'priority , is 
attached to Channel 0 of the timer/counter and provides a per 
iodic interrupt for the time-ot -day clock . Level 1 is attached 
to the keyboard adapter c ircuits and receives an interrupt tor each 
scan code sent by t he keyboard. The Non-Maskable Interrupt 
(NMI) of the 8088 is used to report memory parity erro rs . 
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- MEMORY-

The main board supports both ROM/EPROM and R!W 

memory. It has space for 32K x 8 and 8K (16K) x 8 of ROM or 

EPROM . This ROM contains a power-on self-test. I/O drivers, 
dot patterns for 128 characters in graphics mode, and a diskette . 

The main board also has from 64k to 1 M bytes of R/W 

memory. A min imum SYSTem would have 64K of memory . 

- KEYBOARD-

The main board contains the adapter circuits for attaching 

the serial interface fro m the keyboard These ci rcuits generate an 
interrupt to the processor , when a complete scan code is 
received . The interface can request execution of a diagnostic test 
in the keyboard . 

The keyboard interfaGe IS a 5-pin DIN connector on the 
system board that extends through the rear panel of the system 
unit . 

. - SPEAKER -

The main unit has a 2'.4-inch audio speaker. The' speaker's 

control circuits and driver are on the system board . The speaker 
connects through a 2-wire interface that attaches to a 2-pin 
connector on the system board. 
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The speaker drive circuit is capable of providing 
approximately Y2 watt of power. The control ci rcuits allow the 
speaker to be driven three different ways: 1) a direct program 
control register bit may be toggled to generate a pulse train; 2) 
the output from Channel 2 of the timer counter may be prog
rammed to generate a waveform to the speaker; 3) the clock input 
to the timer counter can be modulated with a program controlled 
by the I/O register bit . All three methods may be performed 
simultaneously. 

4:-2 Expansion I/O Channel 

The I/O channel is an extension of the 8088 microprocessor 
bus. It is, however , demultiplexed, repowered, and enhanced by 
the addition of interrupts and Direct Memory Access (DMA) 
functions. 

The I/O channel contains an 8 bit ,bldirectional data bus ,wlth 
20 address l ines ,5 levels of interrupt , control l ines for memory anrl 
I/O read or write , clock and timing lines, 3 channels of OMA 
control lines, memory refresh timing control lines, a channel check 
line, and power and a ground for the adapters Four voltage levels 
are prOVICJed for I/O c3rds +5Vdc, - 5Vdc, +12Vdc, and - 12dc. 
These functions are provided in a 52-pin connector with lOO-mil 
card tab spacing 

14 



A " ready " line is available on the I/O channel to allow 
operation with slow I/O or memory devices. If the channe l 's read y 
line is not activated by an addressed device , all processor -generated 
memory read and write cycles take four clocks . All processor
generated I/O read and wr i te cycles requires five clocks . Refresh 
cycles occur once every 72 clocks and require four clocks or 
approximatel y 7% of the bus bandwidth . 

I/O devices are addressed using I/O mapped address space 

The channel is designed so that 768 I/O devices addressed are 
available to the I/O ch.an nel cards. 

A channe l check line exists for reporting error cond i tions to 

the processor . A c t iva t ing th is line results in a Non-Maskable In· 

terrupt (NM I) to the 8088 processor Memory expansion options 

use this line to report parity errors. • 

The I/ O channel is repowered to provide sufficient dr ive, to 

power all eight (J8 to J4 and J3 to J 1) expansion slots, assum ing two 
Low-Power Schorttky (LS) loads per slot . The I/O adapters typically 
use only one load. 
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4-3 I/O Channel Desc r iption 

The following is a description of the 10MHz (8MHz) system 
board I/O Channel. All lines are TTL-compatible. 

I/O Signal Description 

OSC, Oscillator: 

High speed clock with a 70-ns period (1431818 MHz) 
It has a 50% duty cycle 

ClK, System Clock : 

It operates at one-third the frequency of the osc i llator and 
has a period of 210 ns (4.77M Hz) or 100 ns (10MHz); 150ns·(8MHz). 
The clock has a 33% duty cycle . 

RESET: 

This l ine is used to reset or initiali ze system logic upon 
power·up or during a low line voltage outage. This signal is 

synchronized to the falling edge of the c lock and is active high . 

AO·A 19, Address Bits 0 to 19: 

These lines are used to address memory and I/O devices with · 
In til e system . The 20 address lines allow access of up 10 1 lTIeg 
ilbyte of memory AO is the Least Significant Bit (LSB) And A19 
IS the Most Significant Bit (MSB) These lines are genera led by 
either the processor or the DMA controller . They are active high . 

00·07, I/O Data Bits 0 to 7: 

I ilese l ines provide <.Jala bus b i ts 0 to 7 for the pro('essor , 
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memory . and I/O devices. 00 is the least Significant Bit (lSB) 
and 07 is the Most Sign ificant Bit (MSB) . These lines are active 
high 

ALE, Address Latch Enable: 

This line is provided by the 8288 Bus Controller and is used 
on the system board to latch val id addresses from the processor . 
It is available to the I/O channel as an indicator of a valid processor 
address (when used with AEN). Processor addresses are latched 
with the fall ing ed~e of ALE . 

I/O CH CK, I/O Channel Check: 

This line provides the processor w ith parity (error) infor
mation on memory or devices in the I/O channel. When this 
signal is active low. a parity error is indicated . 

I/O CH RDY, I/O Channel Ready : 

This line. normally high (ready), can be pulled low (not 
ready) by a memory or an I/O device to lengthen I/O or memory 
cycles. It allows slower devices to attach to the I/O channel w ith 
a minimum of d i fficulty . Any slow device using this line shou ld 
dr ive it low immediate ly upon detecting a val id address and a 
read or wr i te command . This line should never be held low 
longer than 10 clock cycles Machine cycles (I/O or memory) are 
extended by an integral number of ClK cyc les. 

IRQ2-1RQ7, Interrupt Request 2 to 7 : 

These lines are used to signal the processor that an I/O device 
requires attention . They are prioritized with I R02 as the highest 
priority and I R07 as the lowest. An Interrupt Request is gener-
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ated by raising an I RQ line (low to high) and holding it h llJh unt il 
it is acknowledged by the processor (interrupt service routine) 

lOR, I/O Read Command: 

This command line instructs an I/O device to drive its data 
onto the data bus. It may be driven by the processor or the DMA 
controller . Th is signal is active low. 

lOW, I/O Write Command: 

This command line instructs an I/O device ,· to read the data 
on the data bus. It may be driven by the processor or the DMA 
controller . Th is signal is act ive low. 

MEMR, Memory Read Command: 

Th is comma nd line instructs the memory to drive its data 
into the data bus . It may be driven by the processor or the DMA 
controller . This signal is active low 

MEMW, Memory Write Command: 

Th is command li ne instructs the memory to store the data 
present on the data bus . It may be driven by the processor or the 
DMA controlle r. Th is signal is active low. 

DR01 ·DR03, DMA Request 1 to 3: 

These lines are for asynchronous channel requests used by 
peripheral devices to gain OMA service. They are prioritized with 
OR03 being (he lowest and OR01 being the highest. A request 
is generated by bringing a ORO line to an active level (high). A 
ORO line must be held high until the corresponding OACK 
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line goes active. 

OAC K 0-3-0AM Acknowledge 0 to 3: 

These lines are DACK3 used t o acknowledge DMA requests 
(DRQ1 -DRQ3) and to refresh system dynamic memory (DACK 0) . 
They are active low. 

AEN, Address Enable : 

This line is used to degate the processor and other devices 
trom the I/O channel to allow DMA transfers to take place. When 
this line is active (high) , the DMA contro ller has control over t he 
address bus, the data bus, the read command lines (memory and 
110), and the write command lines (memory and I/O) . 

T/C . Terminal Count : 

This line provides a pulse when the terminal count for any 
DMA channel is reached . This signal is active high . 

CARD SLCTD , Card Selected :· 

This line IS activated ~y cards In expansion slot. It signals, 
" TH E SYSTEM BOAR D" , that the card has been se lected and 
that appropriate drivers on the system board shoul d be directed 
to either read from , or w r ite to, expansion slot . Connectors 
J8 to J4 and J3 to Jl are tied together at this pin, but the system 
board shou.l d be driven by an open co llector device. 

The following voltages are available on the system board I / O 

channel : 
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+5 Vdc +/- 5%, located on 2 connector pins 
-5 Vdc +/-10%, located on 1 connector pin 

+ 12 Vdc +/- 5%, located on 1 connector pin 
- 12 Vdc +/- 10%, located on 1 connector pin 
GND (Ground), located on 3 connector pins 

1/ 0 CH CK 
07 

+SV 06 
IRQ2 05 
-5V , 04 

ORQ2 0 3 
-12V 02 

01 
DO 

1/0 CH ROY 
ME MW AEN 
MTII1i AI9 

lOW AI8 
lOR A 17 

OACK3 AI6 
ORQ3 AIS 

i5ACifi A14 
ORQI A'13 

DACKO AI2 
elK 82 All 

IRQ7 AIO 
IRQ6 A9 
IRQS A8 
IRQ4 A7 
IRQ3 A6 

OACK 2 AS 
T I C A4 
ALE A3 
+SV A2 
USC Al 

A31 AO 
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4-4 Speaker Interface 

The sound system has a small, permanent magnet, 2% inch 
speaker . The speaker can be driven from one or two sources . 

* An 8255A-5 PPI output bit . The address and bit are defined in 
the "I/O Address Map" 

* A timer clock channel, the output of which is programmable 
within the functions of the 8253-5 timer when using a 1.19-
MH z clock input The timer gate al so is controlled by an 
8255A-5 PPI output port bit . Address and bit assignment are 

in the " I/O Address Map". 

The speaker connection is a 2- p~n berg connector, 
See "System Board Component Diag~am" , earlier in this section, 
for speaker connection or placement . 
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