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CHAPTER 1 THE SYSTEM BOARD
1-1  Introducticn

Tha 10MHz — TURBO system board lits honzontally in the
base of the system unit and is approximately 8% x 12 inches. 11 s
a doublesided PCB using DC  power, A signil frgm the
power supply enters the board through two SiX-pin connectors,
Other connectors on the board are for attaching the keyboard and
speaker.  Eight B2-pin card 2dge sockers are also mounted on the
beard. The 1/Q ¢hannel is bussed across these eight 1/O slots

A "Dualbin Lioe Package {DIP] gwitch (SWI) {one eight
switch pack) 15 mounted on the board and can b read under
progeam control,. The DIR swiich provdes the system software
with information about the instalied pptions,

The system board has {ive funclions the processor subsystem
and 115 support dlements, the Read Only Mamory {ROM) subsystemn
the Read/Mrite (R/W) Memary subsystem, integrated 140 adapiers,
and 1/0 channel

The heart of the 10MHz Turbo system board is the Intel
80881 or qualified BOBE-2 microprocessor, This processor is an
g-bit external bus version of Inel’s 16 bet 8086 processor, and
Is witware compatible with the BOB6 Thus, the B0B8 supparts
16 b operations, including muluply and divide and suppor s
20 vits of addressapie memory {1 megabyte ol storage)



It also operales in 8 Maximum mode, 50 8 CO-Processor can
ba added as a feature. The procesenr operates in 1wo modes which
caut be switched, namely the Normal mode and the Turbo mode
Wi the pirocessar s operating at 4 77MHz.in the Normal mode,
the freguency, which i derwved from a 14 3IBMH= crysial, »
dided by 3 loe the processor clock, and by 4 10 obiain the 3 58
MH; color burls ssgral required for color teleyision When the pro-
cesso i operating i the 10 M2 Turbo mode, the frequency is
derived Trom 30 MHz,

—~ DMA -

Three ol the lour DMA channels are avi iable on the 1/O bus
and support high speed data transfars between 1/O devices and
memory without processoc intervention. The fourth DMA chan
nel is programmed Lo refresh the system dynamic memory  This is
done Ly programming o channel of the timer counter device 10
request pecodically @ dummy DMA transfer. This aclion creales o
memoiy read cycle, which & available to refresh dynamic siorage,
Bath on the system bosed and in the sysiem expansion slots  All
DMA data translers, except the ralresh chanrel, take live proces
sof clocks of 210 ns, 00 105, ps of the peocessor ready line is not
dractivatad  Relreshing DMA cycles takes four clocks or 840 ns

- TIMER —

The thioe progemmatsg timar/counters are used by the
system a5 follows. Channed O s used s 2 general purpose timer,
providing a constant time base for implementing a time-afday
clock; Channel 1 15 used 10 Lime and request relfresh cycles from
the L “AA channel, and Channel 2 is used 10 suppor! the 1one
omeration for the audic speeker  Each channe! has 3 minimum
timang tesulution of 1.05 ps



- INTERRUPT —

Of the eight pricritized levels of interrupt, six are bussed 10
the system expansion siots for use by feature cards. Two levels
are used on the sysiem board, Level O, the highest priority, is
attached 10 Channel 0 of the timer/counter and prowides a per-
lodic interrupt for the timeof.day clock. Level 1 is attached
10 tha keyboard adapter circuits and recetves an interrupt for each
scan code sen! by the keyboard. The Non-Ajaskable Interrupt
INMI} of the BOES is used to report memory panity erroes.

— MEMORY -~

The system board supports both ROM/EPROM and R/W
memory, It has space for 32K8 x 1 and B KB x 1 of ROM or
EPAOM This ROM containg a power-on self1est, 1/O drivers,
dot patterns for 128 characters in graphics mode, ahd o diskette.

The system board also has from 256KB to 640KB of R/W
memary, A minsmum system has 256K8 of memory.

- KEYBOARD -

The system board contans the adapter circoits 1or attaching
the serial interface from the keyboord. Thes clrcuits generste an
infetrupt 10 the  prOCESSOr, when a completle scan code is
received.  The intesface can reques: execution of a diagnostic tast
in the keyboard

The keyboard interface u a Spin DIN connector on the
systern board that exionds through the rear panel of the sysiem
wnit

| #)




— SPEAKER -

The system unil has 8 2% nch audio speaker  The speaker’s
control cueuits and drver are on 1he systam bosrd  The speaker
connects Ihroegh 3 2oware interlaced that atraches to a 30n
CONrecior on the system board

The speaker drwe circult s capable of providing
aoproxunately % watt of power  The cantrol cwowts allow the
speaker 10 be dewen thwee dilforent ways: 1) a direct program
conttal regater bt may be t1ogyiad 10 generate a pulse tain, 21
A, oxiput lrom Channel 2 ©f the Limer countar  may be prog-
rammad 1o generate 8 wavelorm 10 the speakor, 3} thi clock input
10 the timer counter can be modulated with a program contralled
by the 1/0 regster bt All three methods may be performed
smnultanecusly,

12 Expansion 1/O Channel

The 1/0 channel s an extension of the BOBE microprocessor
bus. 1S, however, demulliplexed, repowered, and enhanced by
the addition ol inmerrupts snd Dwect Memary Access [DMA)
functxons.

The 1/Q channed contains an B bt badrecthonal data bus,with
20 pddress lines, 6 levals of interrupt, control lines for memosy ani
/O tead or write, clock and tming lines, 3 channeis of DMA
control lines. memary refresh timing control ines, @ channgl choct
lone, ond power and a ground for the adapters. Four volmoelevd;
are provided for 1/O cards: 45Vdc, ~5Vdc, +12Vde, and —12dc
These tunctsons are pravided in a-62-pin connector witt 100-mil
caed 1ab spacing



A “ready” line & available on the 1/O channm to allow
operation with slow 1/0 or memaory devices. If the channel’s ready
line 15 not activated by an addressed device, all processor.generated
memory read and write cycles take four 210ng/lock or B40
ns/byte. All processor-generated 1/0 read and write cycles require
five clocks for a cycle time of 1,05 ps/byte. Refresh cycles occur
once every 72 clocks (spproximately 15 ws) and require four
clocks or approximately 7% of the bus bandwidth

I/0 devwces are addressed using 1/O mapped address space

The channel is designed 30 that 768 1/O devices addressed are
svailsbie 1o the 1/0 channel cards.

A channel check line exists for reporting arror conditions 10
the processor. Activating this line results in @ Non-Maskabie In-
1errupt (NMI) to the B0BS processar. Memary expansion options
use this line 10 report parity errors’

The 1/O channel is repowered 1o provide sufficient drive, 1o
power all eght {J1 through JB, expansion siots assuming two
Low-Power Schoettky (LS) loads per siot. The 1/0 adapters
typically use only one load



1-3 1/O Channel Dascription

The following is & gescriprion of the PC/XT 1O Channal
Al lines are TTL compatible

1/0 Signal Description
0SC, Oscillator:

Hegh speed clock with & 70-ra period (1431818 MHz)
It hat 2 50% duty cycle.
CLK, System Cloth:

It cperates 3t one-third the frequency of the oscillator and
has & pericd of Z10 ns 14,77 MHz), The cdlock has @ 33% duty
cycle

RESET:

This i 15 Laed 10 teset Of Initialize systemn 10gc LOON
power-up or during 8 low line voltage wutage  This signal is
syncheonized to the falling edge of the clock and is active high.
AOQA19, Address Bits 0 10 19:

Thaso Tines e used 1o address mamary and 1/O devices with:
w the system. The 20 sudress hines bllow socess of up 10 1 mey
abyte of memory. AD is the Least Significant Bit [LSB) and A9
% the Mast Significant Bit (MSB1 These lines are generated by
2ither the processar of the DMA controliar, They are active high
DQOD7 V0 DaaBis O to 7:

These lings prownde daa bus bets O to 7 for the processor



memaory, and 1/O devices. DO » the Least Sigmticant Bit (LSB)
and D7 Is the Most Signiticant Bit {MSB).  These ‘ines are active
high

ALE, Address Latch Enable:

This line s provided by the 8288 Bus Controller and Is used
on the systemn board 1o laich valio oddresses from the prooessor
1t 5 available to the /0 channel a3 an indicator of 3 valud prooessor
address twhen usad wath AEN|  Prgoessor addrasses are latchaed
with tha talling edge or ALE -

110 CH CK_ /O Channel Check:

This lne provides the processor with paeity (error) infor.
mation an memory o devices o the 1/O channet.  When this
signal is active low, a parity error is indicated

1/0 CH RDY, 1/O Channel Raady:

This line, normally high (ready), can be gulled low [not
raady )by @ merpory or an 1/Q devsce 10 lengihen /O or memoty
cytled 11 allaws sfower dences 10 attach 10 tha 1/ channel with
3 minumum of difhiculty. Any slow device uning this Line should
drive o low immedately upon detecting a vabed address and a
oad or write command  Tha line should never be held law
Longar than 10 clock cycles  Machine cycie (1/O or mombry| are
ex tended by an integral nurnber of CLK cycles.

1RA2 1RQ7, Interrupt Request 2 to 7
Thage Lines a2 used 10 signal the processor. that an 1/0 device

requires artenton  They are priotitized with 1TQ2 as thw highwest
priacty ardd 1RQT 23 the lowest. An Intertupt Reguelt s gener



ated by rawing an |RQ line Kow to high} and holding it high, until
it 15 acknowledgad by the processor {interrupt service routine),

10R, 1/O Read Command:

This command line instructs an |/Q dévice to drive its data
onto the data bus, |t may be driven by the processor or the DMA
controllar. This signal is active low

1QW, 1/O Write Command:

This commana line instructs an 1/0 device, 10 read the data
on the data bus. It may be driven by the processor or the DMA
controller. This signal is'active fow.

MEMR, Memory Read Command:

Thi command line instructs the memory 1o drive its data
into the data bus. It may Se driven by the processor of the DMA
controtler. This signal 1 active Jow

MEMW, Memory Write Command:

This command line nstructs the memory 10 store the data
present on the data bus |1 may be driven by the processor or the
DMA controller. Thus signal s active low.

DRQ1.DRQ3, DMA Request 1 to 3:

Thesa lines are for asynchronous channel requests used by
penpheral devices to gain DA service. They are prioritized with
DRQ3 beng the lowest and DAQT beng the highest A request
15 generated by pringing a DRQ lina 1o an active level (high) A
DRQ hine must be held high unul the correspunding DACK

8



line g_as active
DACK O- 3 — 0AM Acknowlsdge 0 to 3:

Thews noes are DALY us2d 10 ackrwaledye DA mrauests
CRQ!N D253 s el ezh syem Jdynae menory 1 DATK G
Tray are ac live luw

AEN, Address Enuble:

Thiz ving 5 used 12 72997 172 provessor 34 othes rovines
from kg S0 rheane daal v DRA tra-sfers 1 ke plaee Wen
thic lioe s 3202 dhahl, the DA contialles has cealanl gve 173
oaaces: hus the dala bes, the reas sammand lines Jmeeosy andd
L0 omd tha wr e command | nes by soa 1700,

1/C, Termingl Count:

Theg T proew ses o opule when 1ma teree nal coumi) Coc 2ty
LWl channel irezeras, e sicee o faah

CAR(SLETD, Card Selerted-

Thin beeeas aubwaied by cantle inescsaemen slol G20 1 sinrals
le sesien &Zatd thal e caon ! ge biewy seloeted o -hal ap.
picp 3 Srivety on The sysient Lusnd sheuld Le o et e cher
w regd Forg oroavite 120 eepans ar slel U2 Commtars N
tFrounh JA are tied legather 2L 1oz pee, b Ing Sy movard
raakd be soecan By anopen enllasics des on

The following voltages are avaslable pr the system hoard 11O
channel:



+5 vdc t 6%, located on 2 connector pins
-5 vdc + 10%, located on | connector pin
+ 12 vdec 5%, 'ocated on 1 connector pin
—- 12 Vde * 10%, located on 1 connector pin
GND (Ground},  located on 3 connactor pins

14 Speaker Interface

The sourd systern has 3 small, permanent magnet, 2% inch
spesker, The speskes can be driven from one or two sources:

* An B255A5 PPI output bit. The address and bit are detined in
the “'1/O Address Map"”

* A timar clock channel, the output of which is programmable
within the functions of the B253-5 timer when using a 119
MHz clock input  The times gate also is controlied by an
B255A-5 PPI outputport bit. Address and bt assignment are
in the /O Address Map"

The speaker connection is a 2-pin 90% degree connector,
See 'System Board Component Disgram™, earlier in this section,
for speaker connection or placement,

10



CHAPTER 2
NORMAL/TURBO MODE OPERATION

21 ADVANTAGES OF THE 10 MH: TURBO

The ditferance batween the PIM-TBI10.Z and other main-
boards is the aporoximate 110% incresse in speed of program
execution made possible.with the B083-1 or the qualified B088-2
CPU, noth of which operate at the faster fraquency of 10 MHz
Ordinary mainboards operste ot a slower clock speed of 4.77 MHz.

This Board rurs on a dual tlock system:  In Normal mode
the clock speed Is 4,77 MHz, whila In Turbc mode, 1he spesd
13 incragead to 10 MH2z

NOTE: Do not use HAM memory on the interface card because
itz original design may not be compatible with the
10 MHz CPU at access time.  Use memory on the main-
tosrd and use 4164 3nd 41256 and 4464 access time

within 120 hs,
FOR EXAMPLE:
4164 N2%6 4454
NEC DA16aC D41256C Da4pac
HITACHI HM4B48 HMS50256 HMS0464

MITSUBISHI | MBKA184 | MEMASEP | MEMAAGAP
PANASONIC | MN41BA MN41256 MNAAGA

1"



NOTE: Use the NEC 7010810 to enable speed up 10 380%
faster than an ordinary XT

22 TO OBTAIN TURBO MODE "AT 10 MHz

Thet systern boarg supports both & software switch ang
3 haidwaie saotch 10 allow transterring trom Normal mode o
Turbo mode  The switches may be wsed interchangeabily

A) SOFTWARE SWITCH

The soliware switch 14 avinlable when using Turbo
BIOS only

1} Totuen on Turbo mode

Preds and hold down the “Cul™ (conteol) and
AT talternative) keys and then press the ©-="
{minus] key  The cursod will then appear on the
wieen 35 3+ s" |box) The Turbo LED
will bight up, Iindicating that the computer s in
{inbo mode

2] Toretuen to Normal mode

Press and hola down the "Ctel" (control) ang
“ANRT {alternativel keys and then press he o
teinis) key.  The cursor will 1hen appea on 1he
screen as a =" {ash) and the Twbo LED ww

ynoll

3) Software Swvitch Jump Set.

ofo o [0 o]o
) QT 1. 2: 3
JP7 Jr8




8) HARDWARE SWITCH JUMPER SETTING

MOTE:

1

21

LY
-

To 1arn on Turk:o made

Puth the lurbe se e inca e o220 posinon
12 trn 2a Turbo meae at 10 MHZ. The Turbo
LED will zomr @A 1o inchuste that Lhe conpuler
150 Tur i mnrde

To et g Noora! irede

Push ke, Tocha swileh e 152 “On'" pasilicn
12 feimn 1o Nermal made a0 437 =2 The Turse
FER wal, tarn al? we erdic1a that the o oule
won Marmg wele,

Herdware Swirzh Tump Sex.

;G O I O b LC}_)‘
[ B R
Jp7 J?#

The sishballan Iegils o APD aa me pambos o,
Veren the butten 5 pusted i, PG 5 00 3 closee
C Tl

hoihe 0 WH2 Tarze mnce, 140 £omoaler ran e
Lotis 12243, CHIM A8, OBARE ') and ey alliz
vt Lknowa B zeckice  pragrams, —However,
SMarma voda QM MHz] shiouls oo ogsed 1o omin
Copyw 18,



. ELAATA

B) HARDWARE SWITCH JUMPER SETTING
1) To wenon Twho mode

Push the Turbo swaeh wito the 'O [T posion
1o wen on Twbo mode at 10 MHz  The Turlin
LED will come on (o wvhicgie 1at the conae
i o0 Turbo mode

21 Torotern 10 Normal mode

‘.
Mh ihe Turbo swaich nta the 0N posinen

s taturs 1 Normat mode 31 4 77 MHe The T
LED wall_ wun oll 10 wedicats that the campyter
W Mearmal mode

3) Mardware Switch Jump Set.

1213 123
Jp7 [0 0Jo " Jee o0 9]

1) Software & Hardware Switch Ji:mp Set.

Y23 123
Jpe7 [0 Cjo J26 [TL0] 1

NOTE: 1| The pushbultun ads 10 JP6 on the mamboard
When the bution « pushed w, PG w v a Cligny
eyt

7 nthe 10 MMz Turbo MO NG COMmPIIes e o
Ltos |23, CPIA 86, DBASE 11 apn A0 e
vl Enown 1IBM pachage DrOgearns s isats
Uit made (477 LAHCE should 1 wsmid 10 s
Loy wal e

13




CHAPTER 3
CONNECTORS AND SWITCH SETTING

31 Connactors
The system board has the following connectors:

Two power-supply connectors (P1 and P2)
Speaker connector {JP1)

Kayboard connactor (JP2)

Keylock connector (JP3)

Reset connector (JP4)

Power LED and Turbo LED connector (JP5)

A) Power Supply Connectors (P1 and P2)

Assignments Connector

X
3

Power good
Not used
+12 Vde

- 12 Ve 4
Ground
Ground

DS LN

Ground
Ground
-5 Vde

+ 5 Ve P2
+ 5Vde
+ 5 vdce

Qe WN -

T4




B) Spesker Connector (1)

The pin assignmants for the 2-pin, Berg scrip are as {ollows

Pin Function
1 Data out
+5Vec

C) Keyboard"Connector (JP2)

The keyvoard connector 1s @ 5-pin, DIN connector, The pin
asignmants e Shawn below

Pin Assignments
1 Keyboad clock
2 Keyboard data
3 Keyboord reset
a Ground
5 +5 Vdc

D) Keylock Connector (JP3)
The keywex connactee is 8 2-pin, Berg sirip.  When this

connector (JP3) is open, the kéyboard is lotked. When this
connector (JPJ) s shorted, the keyboard is unlocked,

15




E) Reset Connactor (JP4)

The teset connecior & & 2.0m, keyed, Baeg sirip, When this
conrector (JPA)is apen, tha system « inregular operation.  When
this connector [JPA] s shorjed for & while, the Sysiem restarts

F| Powsr LED and Turbo LED Connector (JPS)

The power LED and LED connector is @ 4.pin Berg strip
113 pin assignments e & following

Pin Assignments
1 + TURBO LED
2 - TURBO LED
3 Power LED
4 Ground

Pnland.pn2io
Tubo LED Pin 3 and
pn 4 ta power LED.

32 THE 5YSTEM BOARD SWITCH SETTING

Tha DIP Switch (SW1} is used 10 se1 the system configuration
and spacsly the amaunt of memory mstalied on the system board

Posstion
!
2

34
56
78

Function

Normal operation off
Use for B0BT-2 co-processor

Not use

Type of display adapter
Number of 5% inch diskette drives

16
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Switch (SW1)

\ = OFF INORMAL OPERATION)
2=0N W/D 8087.2 coprocessor

2=0FF W/ B087-2 copracessoe

Daplay Adaprer Switch Settings

5=ON 6+«0DN ENHANCED GRAPHICS ADAPTER

5=0FF 6+«0ON COLOR/GRAPHICS (40x20 Mode)

5=«0ON B&~0FF COLOR/GRAPHICS (B0x25 Mode)

5=0FF 6=0FF MONOCHROME DISPLAY
ADAPTER OR BOTH

Display Dirve Switch Sstting:

7= ON 8~0ON 1 DRIVE INSTALLED

7=0FF B=ON 2 DRIVES INSTALLED

7=0ON B=O0FF JDRIVES INSTALLED

T=OFF 8=0FF 4 DRIVES INSTALLED

17




CHAPTER 4
MEMORY RAM CHIP INSTALLATION

41 RAM Chip Installation
The 10MHz Turbo ménboard provides 4 banks of memory,

BANK © it made up of 9 pieces of 41256 in U0 through
us?

BANK 1 is mode up of 9 pieces of 41256 in UBY through
Usé

BANK 2 15 made up of 2 preces of 4464 In UG3,U53 and
1 piece o 4164 in LS5,

BANK 3 s made up of 2 pieces of 4464 in U72,U67 and
1 piece of 4164 in U76,

* 4164 in BANK 2 8nd BANK 3 is used for parity checking.

4 pontions of memory configurationcan be instailed on board.
Fallow the instrugctions below for proper installation,

Ootien RAM ships on | RAM ghigs an | RAM shipe oc | RAM shigs an

Bk ¢ Bk 1 Bk 7 LI
206K RAM a1258 0 No chp No chp N chp
212 AN 412949 12005 No che Nuo chip

446402

"
76K RAM 412%.9 41 2580 ca18dst No chip
astda7 LLLEES
BL0K RaM 2580 4

+ — 41541 s4)6401

18



4.2 INSTALLATION OF ROM CHIPS
The TOMHz Turbo Manboad peowides space  for sgstom

U38 must be installed 2764 1or ROM BIOS
Ud9  must de installed 27256 for ROM BASIC

—
L)

19
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