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ART 2: EARDWARE

; general Information

e pC-3000 is an ultra-compact palmtop computer with integral keyboard,
-een and memcry card drives. It consists of the following components as

‘tﬂndard:

Main bocard.

Microprocessaor, read-cnly memory (RCM), random access memory (RAM)
and input/cutput (I/0) interfaces.

Ligquid crystal display (LCD) unit.

A large-capacity LCD with 640x200 pixel configuration. Adjustable
tilt feature for better wvisibility.

Two PCMCIA-specification memory card drives, conforming with
Revision 1 of the specificaticn.

' Pocwer supply unit
' Integral keyboard.

' Speaker.

' Serial input/cutput (SIO) connector for RS-232C interface, via
opticnal serial adaptor.

4 Parallel input/output connector for Centronics-type printer, via
cptional parallel cable adaptcr.

' Expansion connectcr to accept external expansion options for the
PC-3000.

' AC adaptor cocnnector.
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9. Principles Of Operation

9.1 Introduction

This chaptaer describes the basic PC-3000 functions, focusing on the
interaction between functional units and blocks and some characteristi
circuit operations. Details of each block are contained in subsequent
Chapters .

9.2 Microprocessor

The PC-3000 uses the an MSM80C38A mpu (10 MHz versicn). This is a CMOS
versiocn of the standard 8088 processor, and is cperated in maximum mode.

9.2.1 Clecck

The preocessor ocerataes at a master clock frequency of 10 MHz, derived

rom @ 20 MHz cscillator. To reduce average power ccnsumpticn, the gap
betWeen successive bus cycles is controlled by the SPC ASIC (CzCG
register), which can vary the gap between 0 and 31 clock pericds (0 to
3.1 microseccnds). In effect, this varies the average clock speed between
10 and approximately 1 MHz.

The clock can also be stopred by the SPC ASIC, by clearing bit 7 of
register CCNTR or PCNTR. An intarrurpt can set the bits, causing the clcck
to restart.

9.2.2 Mininmum/maximum mode

The processor cperates in maximum mcde.

3.3 ROM

The PC-3000 contains a 1024 KByte (128 K x 8) MASK RCM and a 128 KByte
OTPROM (one-time programmable ROM) .

Te ROM contains the following:
* Initialization: BIOS cpu reset software. This provides the systenm
start-up sequence after a power on or system reset. (A system reset
also carries out the Power On Self Test: (POST) described in chapter
6.)

BIOS (basic input/output system): Supports I/O devices, provides
extensive extended BIOS services and a bootstrap loader for DOS.

Drive C: The applications and utilities built into the PC-3000,
including SETUP, which enables the user to set up or update system
Redes and parameters with the SETUP key on the keyboard.

ROM Library: Support for the application programs.
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pSRAM (pseudc-static RAM) is refreshed using distributed refresh mode
Jhile the CPU is powered. A refresh cycle cccurs every 15.13
giczoseconds. When the CPU is powered down, the PSRAM is held in self-
rafresh mede.

getween two and four 512 KByte (512 X x 8) PSRAM devices may be fitted.
pSRAM 1s used for system memory, drive E and LIM EMS.

SRAM (static RAM) is powered at all times, from the AA batteries or
tichium battery. A single 128 KByte (128 K x 8) SRAM device is fitted and

is used for vital configuraticn data, video data, character fonts and
d-ive D.

The processor can address 1 MByte of (logical) memory. The PC-3000 memory
papping hardware divides this area into 64 16K3yte pages each of which
has an associated mapoing register (rszad/writes). 2X3Byte (SRAM) and 4KBy:t=
(PSRAM) segments of RAM pages may also ke individually write-protectad.
this means that the memcry map 1s extresmely flexible.

Memory mapoing is used to implement a numker of features, including LIM
IMS 4.0 (exparded menmory) and PCMCIA zemory card access.

9.5 Memory Cards

The PC-3000 has two memory card drives which conform with PCMCIA
specificaticn release 1. Card insertion is detscted by the card
cennector, which generates the MCDA or MCDB interrupt.

The memcry card 1is accessed by using the memory mapping facilities.

Card ejection is detected using a mechanical switch, which generates the
MCSA and MCSB interrupts. Removing a card generates the MCDA or MCDB
interrupt, which causes the BICS to turn off the power to the appropriata
card ccnnector.

9.6 Interrupts
Te PC-3000 uses two levels of interzupct:
Bigh priority - connectad to the NMI pin of the processor.

k@ priority - ccnnectsd to the M8259 interrupt controller. This
Prioritizes the interrupts into 8 further levels, according to their
urce.

9.6.1 NMI Interrupts

Bere are two types hardware which can produce NMIs con PC-3000: IBM PC-
Patible (I/0 bus input check) and PC-3000 specific (such as power
agement and keyboard) devices.

}:tﬁe NMI is not PC-3000 specific, the NMI vector is read from

008..0000BH as usual. If the NMI is PC-3000 specific, the NMI vecter is

Rad fron the system configuration ragisters NMIO8..NMIOB.

:gs can be enabled or disabled by setting the NMI mask (I/O register

hfﬂ- Individual NMI sources may also be enakled or disabled by writling

,vt§e_apprcpriate bits of the SISE reagister. To disable all PC-3000
®Cific NMIs, clear bit 7 of the SISE register.

e
NMIs are as follows:
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1;:-_ Source Cleared by
’[';;_ [/Q check on expansien bus Urite M8255 PAS
CINT Keyboard matriz Read SCR
el Expansicn unit switch Resd MIR
ML! AA bacttery levei Read PSIR
MELO AA Battery level Read PSIR
LIBL Lithium cail level Read PSIR
£x8L1 Excansion battery level Read PSIR
£sL0 Expansion battary level Read PSIR
Wl Hemory card A bacttery levet Read PSIR
xgL Memory card 3 battery level Read PSIR
ACTWR AC power level Read PSIR
QTCINT Real time clock Read RTI
rct OTC tick timer Read TKI
T1Ml OTC timer Read THI
sPCA Activity deteczor Read ACH
PATR Acdress trap . Read ATR2
8P0 Keyboard power down register Read SCR
WCPA Memory card A write protect Read MIR
wC-P8 Memory card 3 write protect Read MIR
WA Memary card A cetec? Read MIR
—

w8 Memary card B detect Read MIR
vl Memory access violation Read MAVZ
YINT Keyooard wake-up Read SISR
WCSA Memary cardg A switch Read MIR
wCS3 Memory card 8 switcn Read MIR
£isW Excansion unit switeh Read MIR
SKEL Serial keyboard enaoled (nor used) Read SISR

9.6.2 Other Interrupts

The M8253A PIC supports the following eight levels of interrupt:

n

Level Saurc

0 (high) MB2S3 PIT QUTOD

1 Keyooard receive logic

H Cn expansion bus

3 On expansion bus (or secondary serial controller)
4 On excansicn bus (or primary serial controller)
b1 Cn expansion bus

§ Cn expansion bus

T (low) Cn expansion bus (or parallel port)

9.7 Direct Memory Access (DMA)

The PC-3000 supports four DMA channels via the M8237A DMA controller,
Elch has additional page registers to extend its addressing range to 1
yte.

Mese channels are used as follows:
Qarne| Used for

i Latched M8253 QUT 1 (refreshing PSRAM)
Available on expansion bus [1]

g Availaole on expansicn bus (2]
Availaole on expansion bus (3]

botes .

() Normally used by an SDLC serial controller on an IBM PC, if fitted.
(2] Normally used by a floppy disk ccntroller on an IBM PC, if fitted.
Q) Normally used by a hard disk ccntroller on an IBM PC, if fitted.

e &Xtra page ragisters are as follows:
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Acdress } Page register

B1H Page register 2, channel 2
a2H Page register 3, channei 3
a3k Page register 1, channel 1 and O

gits 3 to 0 of the page ragister represent the extra address lines (Al9
to Al6) regquired to access 1 MByte. Bits 7 to 4 are ignored.

9.8 System Expansion

The PC-3000 supperts the folleowling standard I/0 devices and I/0 ports:

* Two menory card drives

* Liguid czystal display

* Keykboard

* Serial port (RS-232C)

* Parallel port (Centrcnics)
* Speaker

The unit may be extended by connecting an expansicn unit.
9.9 Power Management

9.9.1 Pcwer generation

The PC-3000 has three distinct power scurces: AA batteries, AC adaptor
and a Lithium cell. The AA batteries are the main power socurce unless the
AC adaptor is connected. If the main power scurce fails (e.g. the AA
batteries are being changed), the Lithium battery is used toc power the
tvo ASICs, SRAM and PSRAM, although it only provides power to the PSRAM
for 3 minutes. The Lithium battery dces not provide encugh power to turn
en the PC-3000.

The main supply is +5V, with all other voltages derived from this under
the control of the SPC ASIC:

* The -VEE supply is the contrast voltage for the LCD display, which
may range from 0 to =16V . The level is controlled by the DVC ASIC
LCD contrast controller. It is only generated while the LCD is
turned on.

b The VPP supply is a +12V supply used to program Flash Memory PCMCIA

cards. It is only generated when requested by programming the ROMP
register.

9.9.2 Power monitoring

The status of all the PC-3000 power supplies can be meonitcred by reading
Y2 power status ragister, PSIS:

Bie Signal Oescription
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ﬁ—mmrmo-ﬂ\

AABL1 [f set, AA batteries low

AABLD [f set, AA bactteries flat or removed
LI5L [f set, Lithium Bactery flart

EUBL1 If sec, expansion unit sucoly low
EuaLg If set, expansion unit suooty flac
MCABL If set, memory card A batteries low
MC38L [f set, memory card 3 batteries lLow
EXTPUR If set, external power supply low

e PSINT interrupt is generated if any of these signals goes high, if
the corresponding bit in the power scurce mask register (PSIE) is set.

9.9.3 Power control

gy writing to the SPC ASIC's PCNTR and DVC ASIC's PMEN registers, the

8I0S can conserve power by turning off unnecessary devices, stopping tkhe
(°U clock or powering down the PC-3000. If the CPU clock is stopped, it
vill be restarted by the next interrupt from the keybocard (key press) or

simer (system clock tick). Since stcpping the clock also removes power ts
the PSRAM, you shculd not use this cption in application programs.

the PCNTR ragister is bit-significant:

| 5ie

] Centrols

la7

F

e
03

828

CPU power

CPU and PSRAM power

Expansion unit Sower

Automatic shut-down disable (see note 2)
LCD power

Audio amp power

Parallet port buffers

Sertat port buffers

Yotes

Setting the bit to 1 enables power; resetting i% to 0 disables
power.

When bit 4 is set (1), if the main power 1s lost the ASIC will
autcmatically power down by setting all bits other than 6 to 0. IZf
bit 4 is reset (0), the BIOS must detect and handle power loss.
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0. System Information

10.1 Main Memecry Map

i1

br details of the BIOS, extended BIOS

FFFFF
Fgoco
FOQco
£2000
Ecaco
nacoo
poocoo
ccoco
c2c00
cooco
58000

30CQ00

The 3I0S
(ang XBIOS)

RLI page frame
(64K)

APPS page frame

CCM page frame

RACM extensions |

BICS and XBIOS zata

CCA video buffer

MOA video buffer

AB000
AQCOQ

gosco
[elalelals)

EMM page frame
-1 9}

TPA

|
I 3105 data area

! Interrupt vectors

Basic Input/Cutput System

Extended BIOS

ROM Library interface
Built-in applications
Credit Card Memory

Colour Graphics Adaptor
Monochrome Display Adaptor
Expanded Memory Manager
Transient Prcgram Area

s (chapter 2).

and interrupt vectors,

see

"The



10.2 Display Memory Map

rhe display RAM is used as fcllows in the various display meodes
supperted:

Address MOA cca
3FFFFH
Repeat
of CGA
16K
block
3C200H
BBFFFH
CGa
moces
{16K)
38000H
37FFFH
7 repeats
aft
MOA LK
Blocks
{28k}
3100CH
30FFFH MOA
moce
BOCOCH (4K)

The memery organisation in each mode is as standard for these display
adaptors.

10.3 system Block Diagram

ADOR i —
p————— SERIAL PORT |
SRAM DATA L ——
ove AsIC e —
RD/WR . PARALLEL PORT |}
—
CLX ’DATA
NCE
SINT Lo
Inua:a]
i - A{19:01—EXP
AL19:8] SPC ASIC . , D(7:01 |8uS
(20cas) — CONTROL
cLK
LATCH [—
ZUNH:-J-_
1 S6kHz— :
ENABLE| |LEVEL SCAN| |SENSE
- PSRAM ROM OTPRCM PEMCIA
A [
B PSU KEY3CARD
L !

MEMCRY CCONTROL



10.4 I/0 Address Map

the PC-3000 uses the following I3M-ccmpatible I/0 addresses. For details
£ the nen-standard I/0, sae

ok
ASIC" (secticn 11.3).

"

The SPC ASIC" (secticn 11.2) and "The DVC

— . .
Aodress Device input Qevice outout
—
Ungg?: M823ITA OMA centraoller MBZITA CMA controller
01 . - -
g‘z':g,,g%; )2259»\ laterrupt controller MB2SFA [nterrupt controiler
c&s..ggg M8253 PIT czneroller M8253 PIT controiler
(oo . o - b
040 b M8255 port A
041 H8255 pert 8 M8255 port 3
g:% o7% bl MB8255 parz C
L ATE - e
Gag - -
081 OMA cage registers 2 bl
0a2 CMA zage registers 3 -
gg_z o9F OMA cage registers 0 2 1 -
a0 NMI mask cantrol bit b ]
273 Printer data lacch Printer <data latza [1]
77 il Printer status {1}
E;; ; E:Encer centrol lateh Printer centrol lacch [11
..F e !
2ra..F M8250B serial controller M82SOB serial controller (23 J
i Printer data latch Printer data latch [1]
v Printer status [1]
g; : Fi:mrar contral latch e:m:er cantrol latch (11
ggg, ggg MDA 4345 address register = 3]
gg;: gg.; MDA 4845 data register = [3]
s MOA control register > (3]
- - [3
%:: MUA status MOA sgan:s 1
'-' -w B]
% Printer daca latch Printer data latch (1]
. -~ Printer status (1]
3&% :_:mrer control latch artnzer contral latch (1]
gg. ggg CGA 6845 address register - 31
g;. %g.; CCA &B4S data register COA &B4S data register 31
g& CGA mode control - 3]
D: CZA colour select == 3]
s - L CGA status register (3]
Re Clear light pen latch =
0 Set lignt pen latch = 3]
hind ) ** (31
gi :IT register él‘l‘ élegisnr (&1
—
& MB2508 serial controller MB82508 serial controller (23
:f‘;__ SPC [/0 Xey register (51

43

Due to partial decoding of addrasses, do not use these addresses.
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The printer port may be configured to appear at its primary address
of 378..37F, its secondary address of 273..27F, or the MDA printer
pert address of 3BC..3BF. It may also be disabled.

(1]

The serial port may be configured to aprear at its primary address
of 3F8..3FF, or its second address of 2F3..2FF. I: may also be
disabled.

(2]

The LCD controller may be configured to appear as a CGA/ATST
emulation at address 3D0..3DF or as an MDA emulation at address
3B0O..3BB. It may also be disabled.

(31

used on the PC-3000.

With the exception of address 8400, addresses akove 3FF ncromally wrap
arcund, to map to the range 000..3FF. Hcowever, if the ASIC control
registers are unlocked (by writing 44H to address 8400H), this address
wrapping is disabled.

devices within the SPC ASIC do not appear con the expansion
for the NMI mask register.

Accesses to
bus, excent

10.5 Character Sets

ccdes 0 to 127, ars

There are two character sats. The ASCII characters,
the same in both character sets:

The ATT register cnly aprpears if ATST mode is selected, which is nect

a 1 2 3 & 5 & 7 3 9 10 11 12 13 1% 15 16 17 18 19
0 C!{nf vfo! <> 9.- Ofe sg d er !nf)m »> 41 T|n
u {n(g ’- ';iri L *'«-[u - A}v 11"'3 S|z ]a '
@ [P f=|-] -] | ]o|t]2]a|4]s]s]? 8|s]:|
o |<|=[>]7]e]n BjC]DEF[GH I[J‘x Lin|n]o
% qunls r[u u[uxwzfrxll“l_*a’bc
w0 dcff’g’hfi jrklnngopqirlstu'u "
- xg‘z[{ Py e

The remaining characters differ somewhat. In the
they look like this:

0 1 2 3 4 5 &6 T 8 9 10 11 12 13 14 15 16 17 18 19
B Q’ﬁiéé&’&éq’?:::‘:
Wity |alalelelala]|slolalalyla|ulele|s|n]s
"ﬂ_a_zaaﬁﬁ==ai.-l-z'/:i-»|J?;’f%lill
el ol e e =T e
Bl el el el =Ll ol ol el el alalel s ]n
m.]l':ujrnziulprnenaaheln
“E:zsrd-s‘.-’-wr“s f ]
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the Scandinavian character set differs in a number of characters, as
jndicated by double boxes in this table:

Q 1 2 I 4 5 & 7 3 9 10 11 12 13 1% 15 16 17 18 19
0 lclalelalalalalelelelels
w lililalale|a|alalalalalalgla|ulale]ale]s
m?i alalnlalalale]|alalelalil=dalalalal
w 442l Ll alal 2o el e -] ]
w [l 2 lalil=lgl=l=lelulel e rlald]e[o]c]n
zzﬁl.]l%-ﬂﬂf‘:'z:p]‘rﬁaﬂ o|#|€ln
x| = 2!3"2'1'11 s|=]" \f‘r R |

Note that there are alsc two altarnative thicknesses of each character
set, which can be toggled by pressing Fn-r6 if Pcpup is installed and



11. Main Board Unit

11.1 Processor [sharp]

The procassor is the MSM80C38A. For a data sheet, contact the OKT
Electric Co.

11.2 The SPC ASIC

The SPC ASIC is a custonm device which centains much of the circuits of
the PC-3000, including:

* MB8237A direct memory access controller (DMAC)
¥ M8259A interrupt controller (PIC)

* NMI czntroller

* M8253 prcgrammable interval timer (PIT)

* M8255 programmable peripheral interface (PPI)
* Memory mapping

* Address trapping

* Activity detection

* Sound ganerator

d Keybecard interface

* Real tine clock (RTC) and tick timer

* Status panel controller

* Clock generater

* Expansion bus interface
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11.2.%1 Block Diagram

96kHz 20MHZ PSU CONTROL 3ATTERY LEVELS RTY
| | | poa |
ave CLK g cLoCcx OMA PCWER 1/0 }-—15:0 EM SEL
CENERATCR CCHTROLLER MAMAGEMENT DECIDE b MEMCRY
Ma237a RO/WR MAPPING
- 25:14
19:14 [RDY
20 MHZz
25:14
—eCLK
oLk ———t A(19:0] (- , : - : : 13:0 —£A (19:01
W9:161— CPU - DO(7:01 —- . T T T K T . —=D(7:01
w(15:81—— [/FACE DI[7:01 | — , - T — i — EXPANSICN —STRCBES
IBL[?:G]_F. STRCBES TR AER ] ] i B [N R | il sus F—iNT
¥§02:01— [/0 EN——e - INTERFACE |—AEADY
e NI
INTERRUPT —SERIAL [?P! ACTI TRAP RiC | | oTC PIT _—
INT CONTRCLLER —zXP 3US|MBZ2S55 I M8253
MBI 1
EN MATRIX
[ — —=—SCAN
PUR , . . , -—SENSE
N AN .
ol CCHTRCLLER —PCMCIA ! | | i KEYSCARD
- CONTRCLLER
SERIAL
P—LlK
F—OATA
al s
SOUND

11.2.2 SPC ASIC Pinouts

Pin Signal Description
1 NCE Memory map mode select for OVC (output)
2 pCcLx OVC ASIC clock, 10MHZ (outDut)
3 SPTI Serial port interrupt (inout)
A PPTI Parallel port interrupt (inmput)
5 NPSR3 PSRAM 3 select (outpur)
8 NPSR2 PSRAM 2 select (output)
7 HPSR1 PSRAM 1 select (output)
) NPSAO PSRAM 0 select (output)
9 HRCM1 ROM 1 select (output)
10 NRCMO RCM 0 select (output)
1 NOTP1 OTPROM 1 select (output)
12 c Power suppl
13 NOTPO OTPRCM 0 select (output)
1% NJCR POMCIA register select (outout)
15 MJEDB PCHCIA interface enable (output)
16 MJEDA PCMCIA interface enabnle (output)
” GND Ground
13 NLCE PSRAM output enable (output)
19 NLWE PSRAM write enable (output)
—
D NCPUPE CPU power enable {output)
A NPSRPE PSRAM power enable (output)
2 NLCOPE LCD power enable (output)
it NAMPPE Sound output amplifier power enable (output)
% NEXPPE Expansion power enable (output)
[~ NJCAPE Memory card A power enable (output)
% HJC3PE Memary card A power enable (output)
24 NVPPPE VPP power enable (for Flash memory) (cutput)
g MCSA Memory card A eject switeh (input)
MC33 Memory card B eject switch (inpur)
h"---—_
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F e e
3 NTESTO Test point surten Cirpue) '
e ] ed Power suooly |
’% ggg.}a Eoum crannel 1 (output)
3% SC3 “
g ggf Eaund chrannel 0 (outpur)
19 GND Ground
—
@ SCAQ Sound channel 0 f{cutput)
g :}J:? Hul::elexm system informacion select (output)
S m»UX0 -
g 3?: Multiplexed system informatien (input)
YA SPD4 Scroll lock indicator (output)
s sPD3 Num lock indicator (cutput)
7] sPD2 Caps lock imgicatar (ourput)
e SPO1 Cara 3 access indicator (outpur)
—
50 sPDO Card A access indicatar foutpurt
;; :.{255 !E.;J Jackzolane clock, &4 Hz (zﬂ:’mt)
Es U wait from OV/expansion bus (i
552 ﬁgg ?xcans{m_bus reset (output) (inpue)
[ PEUt 1NQICating parity srror from expansion bus
gz Eglp.z Excansion bus clock, SMHz (output) ‘
(=) Power sizply I
57 [RQ7 Interruct (inout) |
58 [RC& [nterrups (inpu:} J
59 IRQS [nterrust (input) [
I
50 {RC4 Interrupc (inout) l
&1 GND Groung '
82 IRG3 Interruse (inout) If
g s L
E power down (input)
85 not used
"3 TC Indicates last cycle of OMA secuence (cutout)
o7 DACXO OMA acxnowlegge (ocutsut) '
8 0ACX1 OMA acxnowleage (output)
] OREQT CMA request (input)
n DACX2 OMA acknowledge (
% output
n DREQ2 OMA recuest {?nmt) e
n Dacx3 OMA acxrowledge (outour
161 DREQ3 H e
] CMA recuest (input)
R ,:EM OHMA cycle in progress (output)
] Eg(’) Eystm bus data line
g :EC Power sucoly
3 55.% Eys:em SUs zata line
-] £D4 "
& £05 "
g £06 " |
GO Groung
: D7 System bus data line
% NIW 1/0 write stroce (cutput)
7 NIR [/O read strobe (output)
4 GND Ground
® :g? EékH: crystal (input)
—
ﬁ vco Power suooly
H :NU Memory write strobe {output)
7 Mg Memory read strobe (output)
by .:L.. Address lines valid (outpur)
g E_.::g Eystm bus acdress lLine
? "
pod EAl
u‘é "
g EALS "
EATG "
h-----___
E? vCC Power sucoly
02 Ej:é Eyste-m Sus address line
;& EAIT ]
EA10 "
ﬁ CND Ground
07 gg Eys:m s address |ine
% EA? "
SAS "
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110 EAS "

11 AL "

112 EA3 -

1 =

13 a2 -

116 EAl “

115 EAQ .

114 Not used

"7 Mot used

118 (9% Keyboard sense line (inpur)
19 kI3 "
p—

120 XI7 b

121 veo Power supgly A .
1%% ﬁ? Eevmam sense line (input)
1

12 i3 .

125

126 x12 .

127 GNO Ground

128 ::; Keyooard sense line (input)
129 Loy “

130 é}‘fg ée‘yﬁaard scan line (output)
131 round

132 IT? 20MHZ crystal

133 X *

134 veo Power supoly .

132 ig? Keyboarg scan line (output)
13 *

137 Ks& "

138 K35 "

139 KSs “

140 KS3 "

141 Ks2 "

¥ K51 u

143 KsO "

144 WCZ Power suooly

145 CAT: CPU aodress line

146 cal "

167 CAl u

143 cal "

149 GHD Ground

1;{‘1 ca1s CPU aadress line

1 "". "

152 cA13 »

153 ca12 "

154 can "

155 ca10 “

lgg ca9 u

1 CAB 1]

158 CADT CPU acdress/daca line
159 CADS "

180 CADS "

161 CADG "

162 cao3 "

163 CAD2 “

164 capot »

163 vee Power supply

164 cacg CPU address/cata line
167 NS2 CPU status (input)

168 NS1 CPU status (input)

169 KSO CPU status (input)

};? gcﬂm‘r EGJGT bus request/grant input/output

round

m CRST CPU reset (output)

}TS INT Interrupt (output)

7a WM NMI Interrupt (output)
175 CCLK CPU clock, 10MNZ (output)
175 caor CPU ready (output)

.

11.2.3 The SPC ASIC Control Registers

The following registers can be used to control
dter writing 44H to the SPC key register, I/O
%ther value to this register locks the SPC I/0

the SPC ASIC, but only
address 8400H. Writing any
control.
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Registaer

Comment

3400 Key register 00H read back if locked, 01H if unlocked
—
301 LiMig Memory mao 1/0 base
3,02 ENABLE See QVC ASIC description
3 SRPS "
ggz. LIND "
2405 LOAT n
806 PCNTR Power control register
aL07 CNTR Clock control register
aca8 o CPU clock speed
aL09 RCMP PCMCIA programming control
8L0A PAS: M8255 status latch
08 PAS " "
g:-GC }mlgg SPC NMI vectors
co NMI " -
Q':EE NM[OA u "
340F NM108 " .
'.;;__m SIsSR SPC interrupt source register
TR SISE SPC interrupt enaole
8412 PSIR Power suooly int. register
8413 PSIE Power suocoly int. enaple
ETR YA PSis Power sucply status
815 [SIR [nternal service int. register
aL14 ISIE Internal service int., enable
w17 MIR Memary int. register
3413 M[E Memory int. enaole
8419 MIS Memary status
BL1A RSTR CPU reset source register
3413 KSTR LD status register
&1C-.F - e
320 ATR(TJ Acdress trap
2L21 ATR " "
22 ATR2 " "
a3 i )
824 MAVE Memory access vialacion
825 MAVY " *
8425 MAVZ " "
827 bl .
8L23 ACR lsb ACTivity csunt register
5‘29 AC‘R n -
8424 ACR msb .o .
8423 ACM AcTivity mask register
azc SWG0 Sound cnannel Q
82D fyiene] " “
BLZE SWG1 Sound charnel 1
B4ZF SWG1 " ad
830 SCR-1SCR Scan coce for last key
3 ARR Keybocar3 auto repeat count
gg% POR Isb Keyoocard power cown
POR msb " "
ggg usa? Keypbocard w@arm start scan code
WSR - -
836 WSR2 " "
gﬁg SKWR Single key wake-up scan code
.'F - Lad
ﬁ? TCR Lsb DTC ticx count register
rcz L] -
842 TR - “
L3 TCR msb - -
ﬁf’s- ;KI lso OTC tick interrupt register
K: - -
o] X1 " -
a7 X1 msb " "
m TMI Lsb O0TC timer interrupt register
™I " “
tﬁ TMI n -
™I msb “ "
M..F - Lo
e
gg? gg lsb ETE counter register
usz RTR " "
ks; RT2 " "
&se RTR msb " "
&55.'? - -
&sa RTI lsb RTC interruot register
&50 RTI " -
SA Tt - "w
5’-5:’1 RTI " "
:“SC RTI mso " "
0 R OTC timer control registcar
k5€. F - .
BQtes:
te

Thesea addresses shculd not be usad.




51

1.2.4 LIM EMS

the EMM.SYS installable device driver provides expanded memory management
which ccmplies with LOTUS/INTEL/MICROSOFT Expanded Memory Specification
4.0 (LIM 4.0), with the follcwing limitations:

(38

(81}

Memory marping is in 16K3yte pages only, sc raw pages are not
suppcrtad. (Affects functicons 26 and 27.)

Non-vclatile pages are not supported. (Affects functions 19 and 29.)

Hardwars alternate registar sets are not supported. (Affects
functicn 28.)

The EMM allows cone context save per handle. (Affects functions 8 and
3.)

DMA ragistaer sets are not supported. (Affects function 28.)

11.2.5 Memory Mapping And Access Vioclations

The PC-3000 rhysical memory is 1MBvte, divided into 64 16KByte pages. For
each page a mapping register selects the physical device to address in
that range and how it can ke accessed (read-only or read-write). CPFU and
DMA cycles ars both mapped using the same mechanisa.

The memcry map registers are as follows:

Register Acdress Comments

00RO b O

Q0CCO..03FFF
04C00..07FFF
08C00. .CBFFF
0CCO0. .0FFFF
10000. . 13FFF
143C0. . 1TFFF
180C0..18FFF
1CCCO..IFFFF
20000. . 23FFF
24C00. . 2TFFF

ZB000. .23FFF
2CC00. . 2FFFF

12 30000..33FFF

13 34300..3TFFF

14 33000..38FFF

15 ICC00..3FFFF 2S46KByte boundary
16 40000. .43FFF

17 4L000. . 4TFFF

13 L8000. .LBFFF

19 4C000. .4FFFF

20 50000..S3FFF

21 S40C0..57FFF

2 $8000. .58FFF

3 SCCO0..5FFFF

26 60000. .A3FFF

5 54000. .ATFFF

% 48000. ,5BFFF

7 4C200. .AFFFF

28 70000, .73FFF

9 740C0. . 77FFF
e

0 73000. . T3FFF

i 7Cc00. . 7FFFF 512X8yte boundary
12 80C00. .a3FFF

33 84300, .37FFF

b3 88000..38FFF

Is 3CC00. . 3FFFF

38 90C00..93FFF

7 94C00. .FTFFF

i3 $8C00. .58FFF

b 9CTCO. .GFFFF 640kByte boundary
—
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4 AQQ00. .A3FFF
o1 ALJ00. .A7FFF

42 AB0CO. .ABFFF

.3 ACOCO. . AFFFF

b 80000..33FFF Used by MDA
45 84000..37FFF Used by MDA
Iy B8000. .8BFFF Used oy CCA
&7 8C000. .8FFFF Used by CGA
L8 CC0Q00. .CIFFF

29 C4300..CTFFF

50 C2000. .CBFFF

51 CC000..CFFFF

52 00000..D3FFF

53 D4000. .Q7FFF

5 08000..DBFFF

55 0C000. .DFFFF

56 ECOQQ..E3FFF

57 EGQ00. .ETFFF

58 £8000..E3FFF

59 ECOCQ. .EFFFF

50 FOOQQ..F3FFF Used by 810S and X810S
51 FLOQQ..FTFFF "
42 FB00O0..FBFFF "
83 FCOCO..FFFFF u

To access a register, use I/0 to the following addresses:

Acdress Register Description

SASE+] PRNS. .0 Page register select [1]

JASE+1 PRNS. .0 Page register select [1]

JASE+2 M7..0 Page register LS3

3ASE+3 415..3 Page ragister MS3

Notes:

* BASE 1s defined by the SPC configuration register LIMIC.

(1] Both addresses map to the same register.

Each register is 16 bits wide (M15..0). Bits 15..12 select the device tc

map to that address range:

MA15..12 Device Comment

0 QTPRCHO

1 Not used

2 RCMO

3 Not used

4 PSRAMO

5 PSRAM1

5 PSRAM2 Oprional device

7 PSRAM3 Optional device

8 PCMCIA A R/M Read/urite access

? PCHMCIA A R Read access only

A PCMCIA 8 R/W Read/write access

3 PCMCIA B R Read access only

c SRAM R/ Read/write access

] SRAM R Read access only

E Expansion bus

F No memory device selected

S

8its 11..0 of the memory map register select the page and control read-

tnly access:

1 For read-only devices (OTPROMO and ROM0) and PCMCIA cards, MAll..O0
allows selection of any 16KByte page in a 64 MByte range. If the
device has less than 64 MByte, the address wraps.

2 For PSRAM, MA7..0 allows selection of any 16KByte page in a

4096KByte range. MAll..8 ccontrols access to 4K2Byte segments within




the page:

it 1f0 If1

MAB Segment 0 is R/W Segment 0 is read-only
MAY Segment 1 s /W Segment ! 15 read-oniy
A0 Segment 2 is R/W Segment 2 is read-only
MATI Segment 3 is R/W Seqment 3 is read-only

If a write is attempted to a read-only segment, a memory access
violation (MAV) is generated and the write fails.

3 For SRAM, MA3..0 allows selecticn of any 16KByte page in a range of
256KByte. For device select D (SRAM R) MAll..4 is ignored. For
device select C (SRAM R/W), MAll..4 controls access to 2X3yte
segments with the page:

E1R+ £ 0 [f1

AL Segment Q js W Segment J is read-only
MAS Segment 1 is /W Segment 1 is read-enly
MAS Segment 2 is /M Segment 2 is read-only
AT Segment I is W Segnent 3 is reag-onty
7Y Segment 4 is W Segment 4 is read-only
MAQ Segment 5 is R/W Segment 3 is reag-onty
MA1Q Segment 4 is R/W Segment 5 is reag-only
MAT1 Segment 7 is R/W Segment 7 is read-only

a r=ad-only segment, a memory access

If a write is attemptad to
ted and the write fails.

viclation (MAV) is gener

-
-
a

4 For the expansion bus, MAS5..0 allcws access to any 16XByte page
within a 1MByte range. MAll..6 is ignored.

Memory access violations will occur when attempting to:

* Write to a read-only RAM page.

* Write tc a ROM or OTPROM.

* Write to a write-protected PCMCIA card.

* Read or write a PQMCIA card which is not present.

The access will fail and cause a MAVT NMI, latching the CPU address and
CYcle type. These can be read from the following SPC ASIC registers:
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Starus Register Description

e ——

A7..0 MAVO CPU/DMA address

M5, .8 MAV1 CPU/CMA acdress

Mg 14 MAVZ D3..0 CPU/DMA address

Ry MAVZ 04 Access type: Ozread, 1=write

i/ MAV2 0S5 Cycle type: O=dara, lzcode

WMa/scry MAV D& Device: 0=DMA, 1=CPU

——

ote that the Mavr lnterrupt 1s cleared by reading MAV2.



54

11.2.6 Address Trapping

Address trapeing alleows the PC-3000 to intercept attempts to read or
write frcm speclified memory locations. The trap address and access type
is set by SPC ASIC registers ATRO..2:

e

Register Descripticn [
ATRO Trac address, A7..0
ATR1 Trao aodress, A15..3
ATR2Z 03=0: trap acdress, A19..14
D&=1: enaple CODE trap f
05=1: enaole WRD trap
0&=1: enaole NWR trap |
07: ignored.

To trap a ccde read, enable both CODE and NRD.

Wnen a memory access 1s trapped, the PATR interrupt is generated. If the
cycle tyre is a ccde read, the interrupt is delayed by four cocde read
cycles (the length of the instruction pre-fetch gqueue). The PATR
interTupt is cleared by reading ATR2.

11.2.7 8237A DMA Controller (DMAC)

The DMAC is described in chapter S.

11.2.8 Reset

There are three tyres of reset an
the PC-3000: the SPC ASIC
hardware reset, keyboard warm
start reset and an interrupt
while the CPU is powered down.

Operation cf the reset switch
produces the NHWRES and DRSET
signals. NHWRES resets the SPC
ASIC and DRSET the DVC ASIC.

The reset source can be read from the RSTR register (841AH). RSTR is
read-only and is cleared when read:

Bit Signal Reset source

07=1 HRST Hardware reset

Dé=1 KRST Keybcard warm start reset
D5=1 SRAST Interrupt reset

11.2.9 8259 Programmable Interrupt Controller (PIC)

The PIC is descriked in chapter 9.

11.2.10 8253 Programmable Interwval Timer (PIT)

The M8253 PIT provides three programmable timer/counters, used as
follows:

Counter 0: General purpose
Counter 1: Refresh timer (DMA channel 0)
Counter 2: Tcne generator
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GATE 0, 1: Tied ON

GATE 2: Controlled by MB8255 PRO

QUTOQ: IRQO

QUT1: Refresh request, DMA channel 0

oUT2: Speaker tone, logically ANDed with M8255 PB1l.

The clcck frequency 1s 1.1932 MHz (+/- 0.1%), derived from the 20 MHz
cleck by the divide sequence 38,8,9,8,8,9,8,9... The clock can be enabled

and disabled by bit 5 of the CCNTR register.

11.2.11 8255

The ASIC emulates

port A: Mcde 0,
Port B: Mcde 0,
Port C: Made 0,

Programmable Peripheral Interface (PPI)

a M8255 PPI,

input
output
input

The ports are used as focllows:

permanently programmed as follows:

Port A:

r .
3it Input if PB7=0 Ilrput if [f P87=1 [
07 X207 PASR7 (numoer of FOCs, MSB) |
06 X806 PASRS i
05 K305 PASRS
D4 K504 PASR4
03 K803 PASR3 ,
02 X802 PASR2 i
o1 X801 PASR1
00 KED0 PASRO

KBDO..7 are read from the kevboard registar. PASRO..7 are read from the

system configuration register.

Port B:

3it Signal Cutput

07 PBT Enable PASROQ..7/XBDO0..7 on port A (see abave)

o1 PS4 Enaple incoming keyboard clock

05 P85 Prevent [/Q check from causing NMI

04 P84 No effect

03 Pa3 No effect

02 P82 Enable PASRB..B/PASRC..F on port C 00..3 (see below)
01 P81 Loudspeaker drive

00 P8O M8253 gate 2 (moculate speaker sourd)

Setting PB7 enables PASRO..7 cn port A, clears the keyboard data path and

Clears and disables the keyboard interrupt. Resetting PB7 enables the

keyboard data path and interrupts.

ReSetting PB6 forces the keyboard clock low to reset the keyboard.

Port c:
“"-'--—_
Big Irput
——
g? Always 0
ué External carity error (1/0 check)
DS H8253 cur2
4 Aluays 0
N 1f Pa2=0 [f Pg2=1
: PASRF PASRB
u? PASRE PASRA
: PASAD PASR?
0 PASRC PASRS
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sASRF..D are not used. PASRC..C defines the amount of RAM fitted, as
fcllows:

ﬂr—_ 8 A 9 8 RAM
L—

s 1 1 1 0 S12xayte
3 1 1 1 1 5LaxByce
: g 0 0 0 576KByte
1 9 2 g 1 608x3yte
1 o] Q 1 Q &L0KByte

11.2.12 Reyboard Interface

the kevboard interface produces scan ccdes based on a 10 x 10 key switch
gatrix, 1in the range 0..78H. It alsc sats a flag tc indicate whether the
xey was pressad or released.

eybcard cecntroller scans each switch in the kevbcard matrix in turn.
es this by forcing each of KS0..% (scan outputs) high in turn and
testing each of KIO0..9 (sense inruts). The scanning fregquency is set
he KCLX clcck.

e K
c

The controller Keeps a racord of the pravious state of each switch, so it
can determine if a key has been pressad or released. If a change cccurs,

it places a nuxmker representing the switch position within the matrix in

the scan-ccde ragister (SCR), along with the press/ralease flag and then

issues the keybcard interzupt (XINT).

The BIOS KINT serwvice routine reads the scan code frcm the SCR and
converts it to an IBM-ccmpatible scan code which is stored in the ISCR
register. This generates an Int 9H via IRQl.

If a key is held down, the contreller will issue further interrupts at
intervals dictated by the auto-repeat ragister (ARR), to implement
utorepeat. ARR stores the number of scans until auto-repeat starts. Once
torepeat starts it issues one inter-upt per scan.

The warm start facility stores a combination of three scan cocdes in the
Rrn start registers (WSRs), for CTRL, ALT and DEL. If these three keys
re all held down during a scan, a wara start reset is generated for one
CIX cycle, which will reset the CPU and set the KRST bit in the reset
urce register (RSTR). This provides an additional way of rebooting a
ffogram which has hung, that is not provided on an IBM XT.

ﬁg single key wake-up register (SXwWR) holds a scan cocde in D6..0. When
'gls key is fecund, a wake-up interrupt (WINT) is generated for one KCLX
Cle.

11.2.13 Timer

®e SpC ASIC timer provides a 32 bit counter (TCR) with two associated
terrupts (TXI and TMI), and a 40 bit counter (RTR) used as an RTC with
dsscciated interrupt (RTI). Operaticn is controlled by an 8 bit

®ister (TR)

Be 32 bit ccunters are incremented by the tick clock TCLK (18.28 Hz X
), while the RTC is incremented by the RTC cleock (128 Hz x 3).
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rhe registers are as follows:

Hame 3its Description
- - .
TCR 32 Tick counter register. R/U. Increments each cycle of TCLX, on the rising sdge of the
waveform.
— s
%1 32 Tick interrupt registar. R/J. Sets the level of the TC at which the TICI interrupt
occurs. Used for tick interrupes.
—-.__ - -
™I 32 Timer interruot register. R/V. Sets the level of the TCR at which the TMI interrupt
occurs. Used for timing locos.
—
TR 40 RTC counter register. R/W. [ncrements each cycle of ACLX, on the rising edge of the
waveform. Used for the Time and cate.
Tl &3 RIC interrupt register. R/W. Sets the level of the RTR at which the RTCI interrupt
occurs. Used for the alarm function.
R 3 Timer control register. Controls cperation of the timer as follows:
Bit Signal Access allowed
7 not used R
-] TS ]
5 TS5 R
4 FRTC R/W
3 FTC R/
2 ETMI R/W
1 ETCI R/
h] ERTI R/

ETMI centrels the timer interrupt: 1 enables, while 0 clears and disables
any pending interrupt.

ETCI controls the tick interrupt: 1 enables, while 0 clears and disables
any pending interrupt.

ERTI contrels the RTC interrupt: 1 erables, while 0 clears and disables
any pending interrupt.

FIC controls the tick count: 1 freezes incrementing of the TCR so it can
be read. Re-enable (by setting to 0) within 14 mSec to avoid missing a
tick.

FRTC controls the RTC count: 1 freezes incrementing of the RTR so it can
be read. Re-enable (by setting to 0) within 2 mSec to avoid missing a
clock.

ITS is the ticker timer status: 1 means that the tick counter has been
loaded as a result of writing to the msb of the TCR, 0 means that it has
Mot been written.

RIS is the RTC status: 1 means that the RTC counter has been locaded as a
fesult of writing to the msb of the RTR, 0 means that it has not been
W¥ritten.

Mter a hardware reset, TTS and RTS will be 0 until their counters have
been loaded and then will remain set to 1.

11.2.14 LCD status

Te LcD status panel has five segments which are used to display the Num
;k, Caps Lock, Scroll Lcck, Drive A and Drive B status. These are

Iriven by five independent outputs (SPD4..0), in phase with the 64 Hz LCD
Ckplane clock (SPCX).

The Qutzuts are controlled by writing to the KSTR register:

die Use Comment




Enable 0 if all other signals low.

Hot used.

Not used.
SPD4 Seqgment & drive.
sPol3 Segment 3 drive.
5P02 Segment 2 drive.
SPD1 Segment 1 drive.
SPOO Seqgment J drive,

11.2.15 Clock Generation

The PC-3000 has two crystal oscillators, 96 kHz and 20 MHz, from which
all clocks are derived, as follows.

The clocks derived from 20 MHz are controlled by the CCONTR register:

| git [f set, enables

ar CPU/DMA clock
D& DVC clocx
D PIT elock
04..0 Hot used

When a clecck is stopped, it will always stop in its low state. If all
three clocks are stopped, the 20 MHz oscillator steps too.

The CPU clecck is 10 MHz, with a programmable delay between cycles of
between 0 and 31 clock cycles (0 to 3.1 microsecends), producing an

effective clcck speed of between 10 MHz and 1 MHz. It is stopped by

clearing CCNTR D7 or PCNTR D7 (which powers deown the CPU). It can be
restarted by an interrupt.

The DMA clock is 5 MHz and is contrclled by CCNTR D6.

The expansion bus cleck is 5 MHz and is only generated if an exransion
unit is fitted and powered up.

The PIT clock is notionally 1.1932 MHz, but is derived by using the
division saguence 8,8,9,8,8,9,8,9... to give an actual clock of 1.194
MHz.

The 96 kHz oscillator never stops (unless all pcwer is lost). It is used
to generate the tick clock (TCLX), RTC cleck (RCLK), keyboard clock
(KCLK) , etc.
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11.3 The DVC ASIC
The DVC ASIC is a custom device which provides PC-compatible MDA, CGA and

AT&T video controllers, a 8250B based serial port and Centronics-
compatible printer port. (The AT&T video mcde is nct used in the PC-3000

design.)

The ASIC can interface to the system two different ways:
* 8088 CPU max mode

* 8088 CPU max mcde with memory mapping

CPU max mode is selected when NCE is low and CPU max mode with memory
mapping when NCE is high. NCE is controlled by the SPC ASIC.

The mode affects the interface signals as feollows:

Pin 8088 max Memory mapped

A19..14 A19..14 MATF. 14 |
NCE ov NC2 i
NSO NSO NRD /NSO

NS1 Hs1 NWR/NS1T

NS2 NS2 1CM/NS2

ALE av ALE/OV

11.3.1 Block Diagram

SRAM SRAM SRAM
DATA ADDRESS CCNTRCL
SLD0..T sSA0..16 SCE, SCE, SWE

T 1 t
’1
ADORESS —-‘
| VIDED RAM [NTERFACE
CPU ADORESS| —— CPU DATA |<—=i
AB..A19 |
PU DATA | +———s CPU INTERFACE l
(PU CONTROL| ————
MEMR, MEMVW, CPU DATA [+ VIDEQ CONTROLLER ——={LCD
31 INTERFACE
CPU DATA J LCD0..7
M S CcP1..2
"
L
i {
CONTRAST SERIAL PARALLEL
CCNTROLLER PORT PCRT
t
CONTRAST CCNTROL RS232 PARALLEL
coc TXD, RXD, SELECTS
RTS, CTS PCE
DSR, OTR POMWR, PC-R
o, Al PCRD, PSRD
SCE
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11.3.2 Pinouts

r-p_{n Signal Description
1 GND Ground
2 vCC Pawer sucoly
3 SA1S SRAM address line
4 SRAWE SRAM write enable (output)
5 SA13 SRAM address line
6 SA8 -
7 SAY -
3 SA11 "
9 SRCE SRAM output enable (cutput)
10 SA10 SRAM address line
1 SRCE SRAM chip enable (output)
12 SLD7 SRAM/LO cata line
13 SLD& u
14 SLDS L]
15 SLos "
16 sLo3 " )
17 SA1S SRAM acdress line
18 sAtée u
19 SA12 "
20 SA7 "
21 SAS "
22 SAS "
23 SA{. "
26 SAS "
25 sa2 u
26 5A1 "
2? SAQ "
8 GHOD Ground
9 vCcZ Power sucply
30 SLSa SRAM/LDD data line
31 SL21 "
32 sLo2 "
33 cPt LCD line clock pulse (outsut)
34 cr2 LCO pixet clock (output)
35 LF LD line syne (output)
14 DF LED frame toggle (output)
7 LCcco LD dara line (output)
33 Lt “
9 L2 u
40 GND Ground
41 L3 LCD data line (cutput)
L2 L=s "
43 LS "
(4 LC2& "
45 L7 "
-] cc Contrast controller voltage (cutput)
47 POWR Printer data write strobe (output)
48 PCwR Printer control write strobe (output)
49 PCRD Printer control read strobe (output}
50 PSRD Printer status read strobe (output)
51 PCE Printer buffer output enable (output)
52 vco Power supply
33 GNO Ground
54 CLX LOD clock (input)
55 NACX Printer ACX (inout)
34 PINT Printer interface interrupt (output)
57 A19 CPU address line
58 A18 "
59 A7 "
50 AlS "
61 A1S -
&2 Ald "
&3 A13 "
&4 A12 u
45 A1l "
84 Al0 d
57 A9 "
83 A8 "
&9 ADT CPU acdress/data lipe
e
?0 ADS w
7 ADS "
e ADL "
Ie3 AD3 "
7% AD2 "
5 AD1 "
78 ADO "
7 s0 CPU status (inout)
b s1 CPU status (input)
™ vee Power sugoly
—




a0 GHO Ground
a1 52 CPU startus (input)

a2 READY CPU wait (output)

a3 RST OVC reset (inpur)

asL NCE Memary map centrol (input)

a5 ALE Address lines valid (not used)
24 HLDA OMA cycle in progress (input)

a7z ACEN Not used

a3 DCEN Hot used

a9 Ccolr Not used

30 1SA [SA/CPU bus enable (CPU bus)

91 XD RS232 Data Cut (outpur)

92 RXD RS232 Data [n (input)

93 RTS RS232 Request To Send (outout)
-1 TS5 RS232 Clear To Serd (inpur)

95 0sR RS232 Data Set Ready (inout)

74 s ]mn] RS232 Data Carrier Detect (input)
97 DTR RS232 Data Terminal Reagy (cutput)
38 RI RS232 Ring [n (input)

99 SINT RS232 interrunt (output)

100 SEN RS232 power esnable (output)

11.3.3 The DVC ASIC Control Registers '

The following registers can be used to contrzol the DVC ASIC, arfter
writing 44H to the SPC key register, I/0 address 8400H. Writing any other
value to this register lccks the SPC I/O control.

Aodress Register Qescriptien

3401 LIMIO ({SPC ASIC r=gister)

8402 ENABLE 1/0 cenfigure

8403 SAPS SRAM page select

2404 LIND LD incex register

8405 LDAT LCD data

3408 PMEN Power control register r

D5..D0 of the ENABLE register controls the DVC configuraticn, as follows.
D6 and D7 are not implemented.

D1..D0 contrel the parallel port:

D1 pls] Effect

0 Q PPl disabled (low power mode)

0 1 PPl enaoled at primary address (37BH..37FH)

1 g PPl enaoled at secondary address (272H..27FH)
1 1 PPI enabled at MOA address (33CH..IBFH)

D3..D2 contrcl the serial port:

| 03 02 Effect

M82508 disabled (CLK off)

M82508 enabled at primary address (3F8H..3FFH)
M82508 enabled at secondary address (2FZH..2FFH)
MB2508 disabled (CLX off)

——ao
i —

DS..D4 contrsol the video controllers:

s D4 Effect

Q ] All viceo cocntrollers disabled (CLX off)
Q 1 MDA enabled

! b CZA enabled

! 1 ATZT enaoled (not used)
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D6..D0 of the SRPS register allcws access to the entire 128KByte SRAM,
selecting which 1lKByte bcundary of the device to map the CPU address map
to. In MDA mcde the SRPS works relative to the base of the SRAM; in Cca
mede, it works relative to S8000H in the SRAM.

D7 of SRPS controls memory wrapping in MDA and CGA mcdes. If set, 32XByta
of DVC memory is directly accessible without paging, starting at the base
address for the video mode.

The LIND register 1is used to select the LCD configuration register to
access at LDAT. For details, see "LCD Video Cecntroller" (section 11.3.9).

The PMEN ragister shadows bits 3, 1 and 0 of the PCNTR register in the
SPC ASIC, which contrels power management. For details, see the
description of the PCNTR register in "The SPC ASIC Control Registers",
section 11.2.3.

11.3.4 D6845 Video Controller

The D6345 video controller emulates the standard 6845 video controller
with medificaticns to suit use with an LCD rather than a conventional

monitcr. To aveid problems when changing screen modes, use the BIOS
functicons, rather than direct access to the hardware.

The registers are as follcws:

Register Hame Cumment
RO Horizontal total Not impiemented
a1 Horizontal display MDA = 230 [N

CCA alpna 40725 = 40
C3A alpna 30725 = &0
CCGA grapnics = 40

R2 H sync position Not implemented
R3 H+Y sync width Not imolemented
RG Vertical tortal Not imolemented
RS Vertical toral adj Not implemented
RS vertical displayed M0A = 25 [1]

CGA alpha = 25
CGA grapnics = 100

RT Y sync position Not implemented
R8 Interlace + skew Nat implemented
R9 Maximum raster Locked MOA fixed = 7 (21

CCA text = 7
CCA grapnics 2 = |
CGA grapnics 1 = 1

R10 Cursor start (31
R11 Cursor end 31
12 Start address 4]
:;3 Start address (4]
R14 Cursor address

R15 Cursor aodress
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R16 Light pen Provided, althougn light pen cennection is not suoported.
R17 Light pen - “
Notes:

(1]

(2]

(3]
(4]

These registers

These registars

are not programmable in MDA mode.

can be locked in MDA mode by setting bit 4 of MCR1

in the LCD controller. This forces the maximum character raster to 7
and modifies the cursor start raster (R10) so that any cursor star:s
raster between 8 and 14 will be displayed on the last scan line (7).

A value of more

These registers
mcde.

than 14 will make the cursecr invisible.

are not programmable. The value used depends on the

Cursor centrol bits (DS and Dé6) only are programmable.

In MDA modes, display start is relative to the base of the SRAM. In
other mcdes, display start is at an offset cof 8000H intc the SRAM.

11.3.5 Colour nma

pping

The LCD provides 4 gray levels, produced by turning pixels on and off
during an 8 frame cycle:

GSO
GS1
GS2
GS3

always off

DSGS1 D0..7 define the ON frames
DSGS2 DO0..7 define the ON frames

always on

DSGS1 and DSGS2 are LCD control registers (see "LCD Videc Controller”,
section 11.3.9), where each bit signifies that the pixel should be on fcr
that frame. Logical colours are mapped to gray scales to display as
follows:

In MDA nmodes:

*

GS0 is used for

normal white on black, background and inverse black

on white, foreground.

GS1 is used for

normal white on black, foreground and inverse black

on white, background.

GS2 is not used.

GS3 1is used for

noermal white on black highlighted, foreground and

inverse black on white highlighted, background.

In CGA alpha modes:

*

GS0 is used for

GS1 is used for
background

GS2 1s used for

G533 1is used for

black background or foreground

a coloured background, or the foreground on a black

the foregrcocund on a coloured background

intensified foregrocund on a coloured background




In graphics mode 1

(

300*200) :

* GS0 is used fcr bit 1=0, bit 0=0 and background.

x GS1 1s used for bit 1=0, bit 0=1, or background if = colour.
* GS2 1is used for bit 1=1, bit 0=0, of background if = colour.
* GS3 is used for bit 1=1, bit 0=1, of background if = colour.

In graphics mode 2 (640%200):

* GS0 is used for background and foregrcund if black.

* G53 1s used for foreground.

11.3.6 MDA Video Controller

The MDA implementation is standard, except that the Character matrix is

8x8, not 9x1l4.

11.3.7 CGA Video Controller

The CGA implementation is standard.

11.3.9 LCD Video Controller

The LCD ccntroller can be used with other sizes of LCD by using the LCD
configuration registers. To accass a register, write the index number to

8404H, then access the register at 8405H. The index numbers are:

Index Register Camment

a OTH Herizontal display = borcer in charactars.
1 OSH Horizental display size in characters.

2 MALT Numoer of lines per LCD OF signal alternation.
3 TPVS Vertical size.

& DsSTV Vertical display + status in pixels.

5 osv Vertical display in pixels.

-] BsoL LD offset address lso (in characters).

7 osoy " o msb -

8 MCR0 Mode Control Register Q.

td MCR1 Mode Control Register 1.

10 DSST Display status start aodress/512.

1 DSCT Character tabite start aodress/S512.

12 0sSGs1 Gray scale set GS1.

13 0SGS2 Gray scale set G52.

14 pcc Contrast voltage.

These registers are not relevant to normal operation of the PC-3000 and

will not be described further.

11.3.10 Contrast Controller

The LCD contrast is controlled by the CDC cutput from the DVC ASIC, a 300
82 signal with a mark:space ratic of between 0:128 and 128:128. Its duty

Cycle is set by the DCC register:

(me] g Contrast

Low low

IC0Hz depends on DCC value
high hign

64 e coc mark space ratio mcdulatas VDD to preoducing a -VEE voltage to the

ICD ceontrast circuits of between 0OV (c£f) and -16V (max).
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11.9 Expansion Bus

11.59.1 Expansion Bus Pinouts

The expansion bus pinouts are as follows:

[ Pin Signal Descripticn
1 GKD Ground
2 PACIN AC input from expansion bus
3 PACIN AC input from expansion bus
& n/c
5 n/c
5 nic
7 EXSW Irout. Expansion unit switch
3 EXPOET Excansion unit detect (input)
9 GkD Groura
10 EAQ System ous address line. A valid address for all
T; E:l; nemory cycles and [/0 cycles to external cevices.
1 EA -
13 EAZ “
& EAL "
15 EAS 2
16 EAS v
17 EAT “
13 EA8 "
19 EAQ "
20 EAIQ "
21 EAT1 u
22 EA1Z "
23 EA13 "
24 EAlSL “
25 EA1S “
25 EATS "
27 EATT u
23 EA18 "
29 EA1Y "
k1] AEN Inaicates 3 OMA cycle in progress. )
31 ERDY CPJ READY: output by a device on the expansicn bus to stretch cycles.
32 EDQ System bus data/address lines. (See note 1)
33 ED1 .
34 ED2 -
35 ED3 "
35 ED4 "
7 EDS "
i3 EDé "
i9 7 "
4 (sl Inout. Indicates a parity error from a device on the bus
4 GhO Ground
&2 PACIN AC irput from expansion bus
43 PACIN AC inout from expansion bus
[#3 EXPPE® Expansion bus power enable
&5 EXPBVZ Excansion bus device battery low
L6 EXPBVY Excansion bus device battery flat
&7 KBC External keyboard (input)
&3 KBD External keyboard (input)
49 PACTUT AC output to expansion bus
50 PACTUT AC output to expansion bus
51 PACOUT AC output to excansion bus
52 CPUPE* Main power enable (output)
53 ALE Indicates access to bus or memory card cycle. [2]
54 TC Indicates the last DMA cycle of a OMA sequence.
55 DACX2 Output. DMA acknowl edge
56 IRC3 Inputs, used by devices on the bus to request
57 IRQ4 attention.
58 IRQS .
59 [RCS -
&0 [RQT ad
81 ECLX A 5 MHz clock with a 50:50 duty cycle.
82 DACXO Cutzout. DMA acknowledge
43 DREQ1 [rout. OMA reguestT
54 DACX1 Cutout. DMA acknowledge
45 DREQSZ [rout. DMA request
&b DACK3 Qurout. OMA acknowledge
&7 IR* /0 read strobe, active for expansion bus cycles
53 [u~ [/Q write strobe, active for expansion bus cycles
59 MR* Memory write strobe, active for expansion bus cycles
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70 1" Memory read strooe, active for expansion bus cycles
71 ™1 Test point
72 ™2 "
3 TP3 ind
76 P& "
7S OREQ2 [rput. DMA request
76 GND Ground
7 [rRQ2 Used Dy a cevice on the bus ta request attenticn.
78 CPUPE™ CPU power enanole (outsur)
77 RESET All devices on bus should reset 1o initial state.
30 GKOD Grouna
31 GHD2 "
az GHD2 “
Notes:
* Means that the signal is active law.

(1] ED7..0 are data transfer lines which will also have a valid address
(A25..20 on EDS..0) during ALE whil accessing a memory card.

(2] ALE indicates access to a memory card or an expansion bus cycle,
this shows the address on EA1S..0 is valid. Addresses are latched on
the falling edge of ALE. ALE is low during refresh cycles.

(3] The ISA bus signal 0SC is nct supported.

(4] In this table, "output" means output by the PC-3000 to the expansicn
bus.

11.9.2 Timing

The expansion bus timing is based on the IBM DC expansion bus; refer to
the IBM PC Technical Refersnce for guidelines. Ncta that the bus clock is
5 MHz, not 4.77 MHz.

Expansion bus memory cycles and memory rafresh cycles normally take 4
clock cycles (800 nSec) to complete. Expansion bus I/0 cycles and DMA
cycles (other than refresh) normally take 5 clock cycles (1000 nSec) to

complete.

However, slow devices can strstch menory, I/0, DMA and memory refresh
cycles (in multiples of 200 nSec) by asserting -ERDY.

11.10 Memory Card Drives

Insertion of a PCMCIA memory card generates an NMI (MCDA/MCDB) which
causes the CPU to turn the appropriate card buffer on. To remove the card
a8 user must press a mechanical switch, which issues another NMI
(MCSA/MCSB) that turns the buffer off. The card buffers also turn off
when the PC-3000 is turned off.

SV power (VCC) is normally supplied to a memory card while it is inserted
and the PC-3000 is turned on (but see section 7.10). Power is ceontrolled
by the JCAPE- and JCBPE- Qutputs frcm the SPC ASIC.

12V power (VP?) is only generated and supplied when writing to a FLASH
Dencry card. It is controlled by the VPPPE- cutput from the SPC ASIC.
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The memory card connector is a 2 x 34 way connector wi

11.10.1 Card Connecter Pinouts

th the following

plnouts:
[ Pin Signal Descriprion
1 GNO Ground
2 J03 Data line
3 04 "
4 JDS -
5 <046 L
-] o7 "
7 -JCED? Card enable
3 JATD Address line
9 -JCE Qutput enable
10 JAT1 Address line
11 JAD -
12 JA8 -
13 JA13 -
14 JA14 "
15 - IWE Write enable
14 not used
1 <AVCC Vee
18 JAVPP Vpo
19 JATS Acdress line
20 JA1S Address line
21 JA12 "
22 JAT "
= JAS "
24 JAS "
25 JAL -
25 M “
27 JAZ "
23 JAl "
29 JAQ u
30 Joa Data line
31 401 "
32 o2 o
33 JAWP Urite protect
Is GND Groung
35 GND Ground
35 JACD1 Card detect
37 not used
18 not used
I9 not used
[19] not used
&1 not used
&2 not used
&3 not used
LA not used
45 not used
[+ JAIT Address line
4 JA18 "
48 JAT19 L]
&9 JAZ20 -
5Q JAZ1 Address line
3 vce Vee
52 VPP Vep
33 JAZ22 Aodress line
S& JAZ3Z "
55 JAZE "
56 JA2S "
57 not used
53 not used
59 not used
40 not used
&1 -JRGO Register select
&2 JAY Card battery voltage detect
a3 JAV Card battery voltage detect
&4 not used
&5 not used
%] not used
&7 JADDZ Card detect
53 GhD Ground
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11.10.2 The card Interface

Each card czcnnector has a separate interface device (COIl00). This
provides buffering of the system bus address
and ED({0..7]) and control logic. The pincuts

and data lines (EA[0..19]
are as follows:

Pin Signal Description

1 GHD Ground

2 -QUTE Not used

3 EA1S System bus address line
& EA1T “

5 EA18 "

-] EA19 -

T -JAB Register select (input)
3 -JACE Interface cnip enaole (input)
3 not used

10 ALE Address lines valid (impur)
ih! -JCPE Interface power enable (input)
12 GND Grounad

13 not used

14 L3 Card daca bus line

15 D& "

1 405 -

17 06 -

1 L7 "

19 GHO Ground

20 -JCZ0 Card enable (output)
21 JA10 Card address line

22 =JCE Qutput enable for card
23 JAT1 Card acdress line

26 GKD Ground

25 not used

25 YCO 5V in

27 JA9 Card address line

28 JA3 -

29 JA13 "

i0 JAtls "

3 JA1T7 “

32 Ja13 -

i3 JA19 -

34 GHO Ground

35 JAZ0 Card address line

356 Ja2l "

37 = lwE Card write enable

38 not used

39 JA18 Card address line

&a JA1S L]

41 not used

L“2 JA12 Card address line

43 GKD Ground

13 JA22 Card address line

45 JAZ23 L4

b JAZL -

&7 JAZS "

[} JRGT Register select output
L9 Yoo Vin

50 Voo 5V in

51 not used

52 GHO Ground

53 a7 Card address line

54 JAS "

55 JAS "

56 JAL -

57 4 -

58 Ja2 -

59 a1 "

&0 Jag -

&1 GHD Ground

42 00 Card cata line

43 not used

&4 J01 Card data line

&5 Jo2 .

% -JCz92 not used

&7 nat used

43 £A0 System bus address line
49 EA1 "
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™ EA2 - ]
71 EAZ L]
Ir EAL -
73 EAS -
74 EA& -
75 GND Ground
78 Voo 5V in
e -JCEI2 Interface enable
-} vecac2 5V out for card
) not used
ao EAT System bus address line
a1 EAS -
az EAG "
a3 EA10 u
34 EATT -
a5 EAT2 "
35 EA13 "
a7 EATL L]
a3 not used
a9 EA1S L
20 GND Ground
91 not used
92 EDO System bus data line
93 £01 u
24 ED2 "
75 £D3 -
96 EN4 ]
97 £DS -
58 -] "
99 ED7 "
[ 100 YCOo 5V in

11.10.3 The ROMP Register

Access to a PCMCIA card is controlled via the SPC ASIC's ROMP register:

3it Description |F
07 lgnared A
D& Select register memory on both cards (1]
05..3 Ignored
02 Turn on programing voltage (+12V) to both cards (2]
01 Turn on +5V to carg 8 |
oo Turn on +5V to card A
Naotes:

(1] D6 must be 0 while pregramming a FLASH memory card.

(2] D2 must be 0 before exiting a FLASH memory card programming
Sequence.

11.11 serial Input/Qutput Interface

The serial input/output interface emulates the standard M8250B device. It
Day be programmed as either a primary or secondary port, with the SPC
ASIC routing the serial interrupt outzut (SINT) to the appropriate IRQ (4

or 3) automatically.

The serial port ccnnector is a 12-way sub-miniature D type with pinouts
as faollows:

lT'in Signal Type l Pin Signal Type

1 o2 Inout 7 RTS Input

2 RXD Cutput 8 cTs Irout

3 ™2 [rput 9 Rl Input

s oTR OQutput 10 vce

5 GhO Ground 1 GwnO Ground

& pDsR Irpuc 12 GND Ground |
—
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11.12 Printer Interfaca

The printer interface is Centronics compatible. Th
(including generation of the printer

ghe DVC ASIC.

e decede logic
port interrupt, PPTI) is provided by

The parallel printer pincuts are on a 22-way sub-miniature D type and are

as follows:

pin Signal Type Pin Signal Type
1 Strobe” Cutput 10 ACK™ [nout
2 Data 9 Qutout 11 Busy Irput
3 Data 1 Qurput i Paper out Inout
4 Data 2 Outpue 13 Select* OQutput
5 Data 3 Output 14 Autofesd” Cutput
4 Data & Qutout 15 Error® Input
7 Data 5 Qutput 16 Reset” Cutput
a Data & Qutout 17 Setect Output
] Data 7 Cutput 18..22 Ground

Notes:

* Means that the signal is active low.

11.13 Sound Generation

The SPC ASIC provides thrae sound
outputs: the normal PC sound
source (PCS) and two pregrammable
sine wave generators (SWGs) :

The normal PC scund scurce is the
PCS signal, OUT2 of the 8253
which is ANDed with M8255 pB1.
This is only enabled if both SWGs
are disabled and uses pins SCA2
and SCB2 for ocutput.

The SWGs are controlled by writing to SWGO and SWGL registers:

Register Description

SWGo SWG 0 divisor, LS (DVO..7)

SWed, p0..2 SWG 0 divisor, MS3 (DVE..10)

SWGa, 03 SWG 0 Enaple

SWG1 SWG 1 divisor, LS8 (OVO..7)

WG1, po..2 SWG 1 divisor, MSB (DV8..10)

g1, 03 SWG 1 Enable (O2disable, 1zenabie)

The ocutput frequency is 1,250,000/n, where n is the divisor,

nermally in

the range 502..2009 (decimal), giving frequencies in the range 622.2 and
2450 Hz, nominal. The sine wave ocutput is in 11.25 degree steps with 27

evels.
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12. Miscellaneous

12.1 Serial Wake up

pc-3000 has the function to wake up by the serial communication signals.

12.1.1 Wake up by serial data/line.

{ Procedure ]

- Set the serial interrupt vector (0:0Ch*4 or 0:0Bh*4) to point ANYWHERE

BUT THE INITIAL BIQOS VECTOR.

- Unmask the relevant interrupt (IRQ 4: COM1l or IRQ3: COM2) of interrupt
contrzoller (82593).

- Enable the relevant communication port.(The methcd is mentioned later.)

[ Note ]

If you follow the above precedure,the PC-3000 can wake up by the
interrupt from serial data/line input. If you set above preocedure and

turn off the machine, the serial buffer is pcwered up and the serial
contreller is enabled while PC-3000 is turned off so that the PC-3000 can
wake up by the serial interrupt. Consequently, the battery life will be

reduced.

We recommend that yocu mask the relevant interrupt and reset the interrupt
vector to the default value which initial BIOS pointed when you exit the
communication(i.e to go intoc the command menu or the communication

setting up menu, etc.).

12.1.2. Wake up by RI (Ringing Iadicator)

[ Procedure ]

- The serial interrupt vector (0:0Bh*4 or 0:0Ch*4) SHOULD point the
INITIAL BIOS VECTOR.

- Unmask the relevant interrupt (IRQ 4: CCOM1l or IRQ3: COM2) of the
interrupt contreoller (8259).

[ Note ]

If you follow the above procedure, the PC-3000 can wake up only by RI
signal. Waking up by RI signal does not need toc power the serial
buffer/serial controller when the PC-3000 is turned off. Therefore this
tethod can save the battery power than the methed of 12.1.1 while the PC-

3000 is turned off.

However RI coming from the external ecuipment can only wake up the
Dachine. Hence,it is necessary for the application software to detect

which events turned on the machine.
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In crder to detect the incoming RI in wake up procedure, it is necessary
to enbale the serial port and poll the RI bit through the serial
controller RI. If the incoming RI is detected through the serial
centroller, the wake up is caused by the serial RI signal. Otherwise
the wake up 1s caused by other events such as keypress.

12.1.3. Control the serial port

There are several ways to control the serial port and select the serial
port as follows. Please refer to the secticn of '2.2 The Extended BIOS'
regarding each Extended BIOS functicn, parametars or in details.

12.1.3.1 Enable/Didsable the serial port

You can enable the serial port either by using 'System Setup' menu or by
using 'Extended BIOS fundtion' service.

[ By the 'System Setup' menu ]

You can enable/disable the serial port communication using 'Low-power
mede' set function in the 'System Setup' menu as follcws:

Enakle : set 'Low-power mode' to OFF
Disable : set !'Low=-power meode' to ON

( By the Extended BIQOS functicn ]

You can enable/enable the serial port communication using using 'Set low
power meode' functicn in the Extanded BIOS (XBS) services.

Enable : using 'Set low power mcde' XBS function as follows;

MOV AX,8312h
MOV CX,0000h
INT 7Eh

This setting functions as same as the setting 'Low-power mede' to OFF in
the 'System Setup' menu.

Disable : using 'Set low power mode' XBS functicn as follows;

MOV AX,8312h
MOV CX,0073h
INT 7Eh

This setting functions as same as teh setting 'Low-power mcde' to ON in
the 'System Setup' menu.

Also you can enable/disable the serial communication independently by
controling the bit 0 of the Power control bits in the 'Set low power
mede' Extended BIOS service.

Enable : reset (0) the bit0 of the CX parameters
Disable: set (1) the bit0 of the CX parameters
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12.1.3.2 Selecting the communication port

You can select the communication port either by using 'System Setup' menu
or by using 'Extended BIOQOS function' service.

[ Using 'RS-232C port settings...' in the 'System Setup' ]
g 4

Select the relevant communication port to COM1 or CCOM2 in the 'RS-232C
port setting...' of the 'System Setup’

( Using 'Set serial port (COM1/COM2) destination' XBS function ]

[N

MQV AX,B8EQ7h
MOV CL, xx ; Xx%; 00=disable, 01=COM1l, 02=COM2
INT 7Eh

12.1.4. Turn off the machine

PC-3000 can be turned off by pressing 'Fn+ESC' or turned off
automatically unless there is keypress for a specific period of time set
in 'Setup Menu'. Alsc it is possible to turn PC-3000 cff by program with
using 'Initiate power down' Extended BIOS service as follows:

MOV AX,830Eh
INT 7Eh

12.1.5 Turn ON/CFF Sample

Following sequence is just an example for turning on/cff the machine with
using above method of 12.1.2

(Exit from communication.]

Mask the serial IRQ of the interrupt controller

Set the serial interrupt vector to the default.

Unmask the serial IRQ

Turn off
(Coming RI)=-->
Enable the serial power
Check RI coming.
If RI is coming, the wake up is caused by the serial. PC-3000 may go
into communication procedure.
or

If RI is not coming, the wake up is caused by other events such as
Keypress.



