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CHAPTER 1. OUTLINE

1-1. Features

1) Equipped with a 20MB/40MB hard disk as a
standard component. '

This model is equipped with a 20MB/40MB hard disk as a standard

component.

This is great encugh for salesmen fo store customer infermation and

product information and for busy business men to store conference

materials, reports, and other information, allowing them to be

retrieved at once when needed.

PC-6521: 20MB, PC-8541: 40MB

2) World’s lightest, thinnest (letter size) book type
personal computer with HDD.

This model is in letter size (8.5"(D) x 11.0"(W) x 1.8"(H)/216mm(D} x
279mm{W) x 46mm(H)), smaller than A4 size. Its thickness is only
46mm. It can be put in a half side of an attache case, and evenin a
clutch bag. Hs light weight (3kg) and the battery drive system allows
easy carrying in business trip.

6) System configuration

5.25"
FDD UNIT
(CE-452F)

=

f

80C287A 80287

[30287
80C287XL

.
PC-6500

3) Black-and-white TST LCD with backlight

The black-and-white Triple Super Twist Liguid Crysta! Display (TST
LCD) with back light (side light) gives clear screen in 16 gradations,
allowing to be used in a hotel room or other insufficiently illuminated

place,

4) MODEM and, memory options available

Built-in options are available such as a MODEM board (2400bps,
class 5). Max, 3MB additional memory can be added (total 4MB)
without extending the external dimensions.

5} 3.5" FDD standard

This model has one Floppy disk drive (3.5"Y standard, it can
write/read 1.44M byte and 720K byte diskette.

Serial parallel
IfF (Standard}

Modem card

Option RAM {2MB)
(CE-652B)
)
¢ Option RAM (1MB)

(CE-651A)

Fig.1-1
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1-2. Specification ;- =~

1) Hardware

CPU: 800286 (6/7.16/12MHz)....
* Clock speed can big' cha
. ﬂ,ﬁ‘?'\’??ﬂl -

GO-PROCESSGR: ;
ROM: . aM byte Mask ROM x 1
T T *"- Contants: 'PL, Self 'chiéck,’ Setup, AT

BIOS, VGA BIOS, DOS systern, Utllliy
: Software:" . P

RAM; ™= e 'TMbytestandard
Co T e it PS-RAMIX 2 )
* B40K byte'for conventlonal 360K byte
for Expanded.or:Extended memory:
* LIM/EMS 4.0 support
% -Buswidth: 48 bit ... ... L o
- 1 waJ".statE (' M'z) 0 W
(677 16MHz)
C 'Expandable up to 4M ‘byte: it 1M byte in-
~ . crements by, optional RAM card. (CE-
<1 651B).and 2M.hyte- more by optlonal RAM
‘card (CE-852B). ;, Tyt
* CE-652B isi connected on the CE-
651B.

2.5 inch 20M/40M byte Hard disk drive
* Average access time: 23m sec.
PC-6521: 20M byte

PC-6541: 40M byte

DISPLAY: TST (Triple Super Twisted) LCD with
GCFT {(Cold Cathode Fluorescent Tube)
backilght .

Resolution: 640 x 480 plxe[s

VGA compatible

16 Gradations

Viewing aréa: 8" x 6"

Aspectratio: 1:1

Dot pitch: 0.31 mm

LCD contrast and backlight brightness

are adjustable by each volume.

¢ Selectable normalreverse screen by

hardware switch.

Analog RGB output
VGA compatible
D-sub 15 pin female connector
Selectable LCD/CRT mode by
" Hardware switch.
* LCD and CRT can not be used simul-
taneously.
*  Alternative use with MODEM card.

IBM 101/102 like keyboard layout

* 79 keys {US layout)

80 keys (UK/German layout)

Integrated numeric keypad

‘Set Up' key for Selup screen

Fn key for special function

12 programmable function keys

19mm pitch (typewriter key parf), 2mm

stroke

* Detachable structure for installing inter-
nal options. (Co-processor, RAM cards)

Serial (ARS-232C) x 1

* D-sub 9 pin male connector

* Baud rate, data bits, stop bits and
parity are selectable in Setup screen.

Parallel (centronics)/Extend FDD x 1

¢ D-sub 25pin female connector

* Selectable ‘parallel’ or ‘Ext. FDD' by the

DATA STORAGE:

CRT interface:

KEYBOARD:

INTERFACE:




Parallel port:

SLOT/CONNECTOR:

POWER SUPPLY:

BATTERY LIFE:

Dip-switch
Selectable port address (378h/278h/ dis-
able) by setup program
Expansion bus
* For the 3rd party
* Without connector

1 slot for internal options

¢ Optional MODEM card can be con-
nected.

1 slots for RAM cards

*_ Optional 1M byle RAM cards can be_
connected.

Ni-Cd battery

* Rechargeable and replaceable

* 96V, 21.1WH

« 2 hours fast charging in charge mode
and trickle charging while operating.

AC adaplor

s Input: 100V — 240V AC 50/60Hz

¢ QOutput: 15V DC

* AC cord is detachable from AC adap-
tor.

2.5H4

» Hard disk always motor on, Floppy disk
access 10% backlight maximum,
without options.

POWER SAVE FUNCTION:

LOW BATTERY ALARM:

CHARGING INDICATOR:

POWER CONSUMPTION:

CPU:

* Standby mode
Hard disk drive:

* Spindle motor off
Backlight:

» Backlight timeout

1st-step: :
With the baitery in the normally
charged state, LOW BATTERY in-
dicator remaing off.

2nd-step:
When the battery is more than roughly
90% discharged, LOW BATTERY in-
dicator turns red and an alarm beeps
for about 15 seconds.

3rd-step:
After LOW BATTERY indicator blinking
and an alarm beeping for about 30
seconds, the system will shut off the
power automatically.

CHARGE indicator blinks while the battery
is being charged, and illuminates when
the battery is at least 90% charged.

Typ. 7 W (without options}

PC-6500

2) Mechanical
CONNECTORS:

SWITCHES:

External connectors for:
Serial interface:
Parallel /EXT. FDD:

D-sub 9 pin connecter
D-sub 25 pin connector

CRT: D-sub 15 pin connectar

AC adaptor: 2 conductor phone jack
Internal connectors for:

Modem card: 68 pin connector

RAM card 50 pin connector

Power switch (slide switch)

VOLUMES:

LEDG:

LCD standard/reverse screen select switch
Low battery alarm switch

Speaker control switch

LCD/CRT switch

Parallel/Ext. FDD switch

LCD contrast adjust volume {rotary volume)
LCD brighiness adjust volume (retary velume)

Power indicator {(green or orange)
Low battery indicator {red)
Charge indicator (green}

FDD indicator (green)

HDD indicator (graen)

Caps lock indicator (green)

Num lock indicator (green)

Scroll lock indicator (green)

DIMENSIONS:

WEIGHT:

8.5"(D) x 11.0"(W) x 1.8"(H)
216mm(D) x 279mm(W) x 46mm(H)

Approx. 2.9kg (6.4 [bs}
{Including battery, excluding AC ada}jtor)
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3) Software

OPERATING SYSTEM: MS-DOS 4.01

* Supplied by 2DD x 4 diskettes
(Including one blank diskette)

* Including SHELL 1.01

* Including GW-BASIC 3.23

* Language: English, French, German

4) Operational and storage range

50 to 95 degrees F
101035 degrees G :
20 to 80% humidity (Non-condensing)

—4 10 140 degrees F
—20 to 60 degrees C
10 to 90% humidity (non-condensing})

Operational range:

Slorage range:

1-3. Software description

1) BIOS
The BIOS of this model is included in a 1MBit EPROM.

The system BIOS and the video BIOS are stored in the EPROM and
attached to a socket on the main PWB.

Special function of the BIOS this model are described below:
1-1) Power saving

This mode! is equipped with three levels of power saving.

(D Display power saving

@ Hard disk power saving

@& System power saving

These power saving functions are performed with the time-out values
set by SETUP. The system power saving can be also executed by
key input. Some application software may not work correctly with
system power saving function. If there are any problems in the power
saving function, Please disable the function by SET_UP.

1-2) Automatic setting of hardware

This medel's hardware setting is performed for the following items.
@ Built-in VGA mode setting

@ Display adapter seiting

@ Each device IO port setting

@ FDD/HDD assignment

® Built-in memory setting

The following items are automatically detected and broper seftings
are made automatically.

@ FDD presence

@ FDD type

@ HDD type

@ Main memory and expansion memory capacity
1-3) Special functions with key operation

* SETUP key : "SET UP" 0DH character [ine is displayed.
* CTRL + ALT + SETUP : Setup program execution

* Fn+ SETUP : Displayed pallet number change

+ (Fn + PAUSE)
. {GTRL + ALT + PAUSE)

* CTRL+ALT+T:CPUclock UP {8 —7.16 = 12 MHz)
* CTARL+ALT +{ : CPU clock down (12 —7.16 — 6MHz)

1 System power saving executiorvreturn

PC-6500
2) Setup Program Page 1
SHRRP FERSONAL COMPUTER SET-UP PROGRAM
Version XXX  KKN XK, KXEN
Page 1 of 3
Time: 01:00:00 p.m. Internal Memory Sizet 1 MB
Date: ¥on Jan 01, 13891
Date Format; U.58. ({l2-hours) Main Memory: 640 KB
Extended Memory: 64 KB
Expendod Memory: 320 KB
Drive A: Internal 3.5°FDD Disabled Memory: 0 KB
Drive B: External §,25"FDD
Boundary hddress: 110000 h
CPU Speed: 12MHz EMS Porxt Rddress: 218h-21Bh
BUS Speed: EMEZ
Eac F1 r2 Tab Py RS +/-/Spaca  PgUp/Pgbn
Save/Exit Halp Sys Info. Category Field Value Page
Clock

The computer containg a battery-operated clock that keeps track of
the iime and date. This category allows the current time and date to
be set and modified.

Time This field specifies the current time. Time is set either in a
12-hour or a 24-hour clock format depending on the country setting.
Press Space Bar or the + key to increase the time, or the - key to
decrease it. With the 12-hour clock farmat, press the Space Bar to
change between a.m. and p.m. This also resets the seconds to 00.

Date This field specifies the current date. The date is set either in the
month-day-year or the day-month-year order depending on- the next
field, date format setting. The day of the week (Mon, Tue, Wed, efc.)
is set automatically after the date is entered.

Date Format This field specifies the Time and Date format. Time can
be set either in the 12-hour or 24-hour format, and Date can be set in
either U.S. style or European style. The possible settings are: U.S.
{12-hours), U.S. (24-hours), European (12-hours), or European (24-
hours}.

Note: The time and date only need to be set here when first running

the setup program.

Floppy Disk
This category specifies the type of disk drive:

Drive A/Drive B These fields specify the FDD assignment. If DIP
switch 4 on the rear panel is set to OFF, drive A is assigned fo the
internal 3.5" FBD, and drive B to the External 5.25" FDD, regardless
of the setting here,

Speed
This category specifies the CPU and BUS speeds:

CPU Speed/BUS Speed These fields specify the CPU speed and
bus speed used on power-up. The speeds are set as a pair and
change simultaneously when you exit the setup program. The pos-
sible settings are: 12 MHz/6 MHz, 7.16 MHz/7.16 MHz, or 6§ MHz/6
MHz.

Memeory Configuration

This category specifies the configuration of the internal memory. By
setting the intemal memory size and boundary address, the system
caleulates each memory size.

Internal Memory Size

This field specifies the lotal amount of internal memory. The possible
settings are: 1 MB, 2 MB, or 4 MB.

Main Memory This fleld always shows 640 KB.

Extended Memory This field shows the amount of internal Extended

memary.

Expanded Memory This field shows the amount of internal Ex-
panded memory. : S i

Disabled Memory This field shows the amount of memory which is
not available 1o the user.
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Boundary Address Normally this fleld; s specified automatically: ac:
cording. to the upper three field setllngs But you can also set this
‘address as you prefer.

See Appendix A for the relationship between the settings in this
category and each memory size.

EMS Port Address this field specifies the EMS device driver /O port
address (EMM4J.8YS). '
Yau can continue 1o customize your PC-6500 by accessing two addi-

tional screens of selections within the sefup program. Press Pgbn,
and the next screen will appear:

‘Setup Program Page 2

SHAFRF PERSONAL COMPUTER SET-UP PROGRRAM
xxx Xk, et

_Vezasion x.xx

Page 2 of 3

Display Adaptcr: Internal VGA Quick Boot: Off

Display Mode: VGA Hode
. DT - Btandby Kay: - Disable
Cuzaoz Type 7" underline Spasd Kay: 8hable
TCE Hode standard: . o
Key Rapeat Rata: Fast Display Timsout: 1 minute
. ': . o . _HDD Iimeout 1 minpte
Caps Lock: off System !l.':.macut: Always an
Hum Lock: s’ :
Seroll Locks Off
Esc . F2 Tah «Ts . space Pglp/PgDn -
Save/Exit Help  Sys Info. Cafegory Fiald = value " page |
Display

Display Adaptor This field always setfo lnternat VGA

Dlsplay Made Speolfles the made of. the mterna[ VGA controller The
possnble settmgs are: VGA Meode, ‘EGA Mode, CGA Mode, MDA
Mode, and HGC Mode. The HGC Mode is effective only for an exter-
nal cRT menitor.

Cursor Type. The shape of the cursor can be changed to one of the
following settings: Underline, Underbar, or Block.

LCD Mode The standard LGD screen has a resolution of 640 dots
horizontally x 480 dots vertically, In MDA, CGA, and EGA dlsplay
modes, however, the screen does rigt hormally’ use alt of the 480 dot
vertical display area. For example, CGA normally_displays text and
images ,with 640 x-400 dots. Specifying expanded mode for these
display modes expands the screen display. vertically to use the full
screen. Possible settings are: Standard or Expanded. :

To use the entire display, set the LCD mede to Expanded. However,
for some CGA-and EGA-based applications where the aspect ratio Is
critical, it may be desirable to use the Standard settlng

Keyboard

ThIS category specifies, the key repeat rate and the state of thras lock
keys:when the system is startad.

Key Repeat Rate Specifies the default key repeat rate Possible set-
tings are: Fast or Standard.

Caps Lock Specifies the default state .of the Caps Lock key Pos-
sible. settings are: On or-Off..

Num Lock Specifies the default state of'the Nurn Lk key F’ossnbte
settings are: On or Off.

Scroll Lock Specifies the default state of the Ser Lk key Poselble
seftings are: On or Off.

System Configurations'

This .category specifies. threg, seitings. concerning. the system con=
figuration.

Guick Baot This field selects quick loading of the system. When this
field is set to On, the system bypasses some of the power-on. self
checks (including memory check) when startmg up. The possmle set-
tings are: On or Off.

Standby Key This field leis you enter the standby moade using: the
keyboard. Narmally, the system enters the standby mode after a
specified perlod of mactlwty .

If this field is set to Enable, the system wdl enter standby mode when
the Fn-Pause or ,Gtrl- AIt—Pause key combination is pressed. The
possible settings. are Enab[e or Dlsable

Note: The standby feature is des:gned to work with the vast majority
of MS-DOS applications. However, this feature does not work
with applications or. operating environments which require. the
use of the 80286 "protected" memory made. If this oceurs,
your application knay- be using the "protected” mode. Int this
case, set the System Timeotit fleld to Always On, and Standby
‘Key fisid fo Disable. -

Speed Key This fisld Iats you change the CPU clock speed from the
keyboard. If you set this figld to- Enable, you can change the CPU
clock speed using the Ctil-Alt-T or CilAl-1 key combination on the
keyboard while using the computer. Ctrl-Alt-T increases the CPU
speed stop by step in the 6 MHz - 7.16 MHz - 12 MMz order, and
Ctrl-Alt-! slows down the CPU speed step- by step in the.12 MHz -
7.16 MMz - 6 MHz order. The pdssitié setiings are: Enable of Dis-
able.

You will hear a high- pitched beep when pressing Cirl-AR-T, 'at‘ld. a
lower pitched beep when pressing Girl-Al-§. The: hlgher {lower) tone

Note In some cases, the above key functlons (Fn-Pausé, Ctrl-Alt-
Pause, Ctrl-Af=T or. Girl-Alt-l) may not be effective even
when Enable is set in the setup program. In this case, use the
system timeout function or change the CPU Speed in the
setup program. -

Power Savings
This category specifies the periad of three power saving functions.

Note: Each power saving function occurs within 1 minute from the
specified period.

Display Timeout After a certain period of inactivity, with no Input
from the keyboard or no access to the disk drives, the systerm auto-
matically shuts off the power 10 the LED screen. Pressing any key on
the keyboard tlirhs the.LCD back.on. The length-of the timeout period
can bé set or the LGD can be kept on continuously. Possible settings
are: Always On, 1 minute, 2 miniites, 5 minutes, or 10 minutes.

HDD timeoist In order to cohserve battéry lifs, the hard disk moter
can be set um off automatically after & Certain idle period i.e. no
access to the hard disk. The time from the last access until the motor
is turned off can be set. Possible settings are: Always On, 1 minute, 2
minutes, 5 minutes, or 10 minutes. '

Note: Although this conserves battery life, if you are constantly ac-
cessing the hard disk, disk access time will become: siower if
you set this fimeout 1o a low value, because the matar power
must Be tumed or Pefire edch access to the_ hard disk.
Powering on the hard disk takes several ‘seconds after the
motor has been turned off. See the "Con's‘ervirig Battery
Power" section in Appendix B.

System Timeout After a ceriain period with no input from the key-
board, the sysiem automatlcelly enters the standby mode Pressmg
the Fn-Pause or the Cirl-Alt-Pause key ¢ombination on'tha keyboard
returns the system tothe active made. the: léngth.’of the, liméout
peried can be set or the computer can be kept on contmuously The
possible seftings aré: Aiways On, 1 miriute, 2 minites, 5 mmutes or

10 minutes.

Note: The standby feature is designed t6 work with the yast-’majority
of MS-DOS applications. However, this feature does not work
with applications or operating environments which require the
use of the 80288 "protected” memory mode. if this occurs,
your dpplication may be Using the "protected” mode. In this
case, set the system Timeout field to Always On, and Standby
Key field to Disable.

Pressing PgDn shows the next screen.
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Internal Serial Port optional Serial Port

Port Rddress: Port 1 (3FED} Port Address: Dbisable

HBaud Rate: 9600 Daud Rate: 9600

Data Bits: B bata Bits: 8

Stop Bits: 1 Stop Bita; 1

Parity Bits: Hone Parity Bitat None

Internal Perallel Port

Port Address; Port 1 (37Eh)

Eac ¥l F2 Tab Tl Spaca EgUp/Fghn
Seve/Exit Help Sya Info, Category Fleld Value Page

Serial /O Port

this category defines the communication setfing for the standard and
optional serial input/output {(SI0) ports.

Port Address Possible settings are: Port 1 {3F8h), Port 2 (2F8h}, or
Disab]e.

Baud Rate Possible settings arer 110, 150, 300, 600, 1200, 2400,
4800, or 9600.

Date Bits Possible settings are: 7 or 8.
Stop Bits Possible settings are: 1 or 2.
Parity Possible settings are: None, Odd, or Even.

Internal Paraliel Port

This category assigns a port number to the internal parallel port. The
possible settings are: Port 1 {378h), Port 2 (278h}, or Disable. When-
ever DIP switch 4 on the rear panel is set to ON, the parallel port is
disabled, regardless of the setting here. ‘

PC—6500

1-4. BIOS POST (Power On Self Test) check

Error detection and repert
When the system is started, BIOS POST program is executed.

In POST, operations of the system RAM interruption and various
devices including peripheral devices are checked. The operation
checks are classified into two groups according to error report.

1} Error report by [/O port 80h (MFG port) and beep sound

2) Error report by message displayed on the screen

For.the fests which. use. the /O _port.80h. (MFG. port) and beep
sounds, the test items and the output data to the port 80h are shown
in the fellowing table.

For the test item with "NONE" in the column of Beep sound, the

system does not stop. For the other test items, when any error oc-
curs, beep sound is generated and the system is stopped.

{Note} Figures in the column of beep sound shows the number of
beep. For example, "1-3-4" shows "1 beep sound, pause, 3
beep sounds, pause, and 4 beep sound.”

Testitems PORT 80h Beep sound

CPU register test 01h None
RTC RAM read/write test 02h 1-1-8
BIOS ROM check sum test 03h 1-1-4
System timer (8254) test 04h 1-2-1
DMAG initializing test D5h 1-2-2
DMA page register test 06h 1-2-3
RAM refresh test o8h 1-3-4
First 64KB system RAM test start 08h None
First 64KB RAM plural data lines error 0Ah 1-1-1
First 84KB RAM control logic error 0Bh 1-3-4
First 64KB RAM address line error 0Ch 1-4-1
First 84KB RAM parity test 0Dh 1-4-2
First 64KB RAM data line error (BITO) 10h 2-1-1
First 64KB RAM data line error (BIT1) 11h 2-1-2
First 64KB RAM data line error (BIT2) 12h 2-1-3
First 64KB RAM data line error (BIT3) 13h 2-1-4
First 64KB RAM data line error (BIT4) 14h 2-2-1
First 64KB RAM data line error (BITS) 15h 2-2-2
First 64KB RAM data line error (BITBE) 16h 223
First 64KB RAM data line error (BIT7) 17h 2-2-4
First 64KB RAM data fine error (BIT8) 18h 2-3-1
First 64KB RAM data [ine error (BITS) 18h 2-3-2
First 64KB RAM dala line error (BITA) 1Ah 233
First 64KB RAM data line error (BITB) 1Bh 2-3-4
First 64KB RAM data line error (BITC) 1Ch 2-4-1
First 64KB RAM data line error (BITD) 1Dh 2-4-2
First 64KB RAM data line error (BITE} 1Eh 2-4-3
First 64KB RAM data line error {BITF) 1Fh 2-4-4
Slave DMAC register test 20h 3-1-1
Master DMAC register test 21h 3-1-2
Master interrup! mask register test 22h 3-1-3
Slave interrupt mask register test 23h 3-1-4
Interrupt veclor setling 25h Nenhe
Keyboard controller test 27h 3-2-4
RTC RAM power chack sum test 28h Nenhe
RTC RAM content validation test 20h None
Display memory (VRAM) test 2Bh 3-3-4
Display initializafion test 2Ch 3-4-1
Display line signal test 2Dh 3-4-2
Display ROM searching 2Eh None
Display test complete -— - e = - 30 - Neng —— e —
Monochrome display zllowed to use 31th None
Color display {40 columns} allowed to use 32h None
Color display (80 columns) aliowed to use 33h Nong
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CHAPTER 2. DISASSEMBLY AND'
ASSEMBLY o

Bottom cabinet. . .- B R
1. ‘Move the stopperin the“arrow direCtior'i,"remQVG thé-battéry cover,
and remove the rechargeable battery cell* - :

4. If a memory option is used, remove it.

5. Fasten the LCD, turn the machine upside down, and remove the
bottorn cabinet.

Main PWB
: 1. Remove the hard disk interfacing cable.
2. Turn the machine upside down and remove ten screws. Note tfiat 2. Remove two screws that hold the PWB,
there are screws of different sizes used. ‘ 3. Remove Allen screws of the RS-232C connector, then remave the

screw that hold the angle.

3. Remova the keyboard. Unfasten the 3-pin battery connector. 4. Slowly lift the main PWB and unfasten the connector connected to
o the display PWB.

5. Unfasten the power supply connector.
6. Uniasten the floppy disk connactor.
7. Unfasten the VGA connector,
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Hard disk drive LCD
1. Remove.the main PWB.

2. Remove the LCD connector from the display PWB, Remove the
blacklight cable from the power supply unit,

1. Remove the main PWB.
2. Remove two screws.

3. Remove the tilt mechanism.

4. Remove the LCD filt blind cover. Remove the LCD from the top
cabinet.

3. Turn it around and remove two screws jrom the keyboard side.
4, Carefully remove the hard disk drive.

- Floppy disk drive
1. Remove the main PWE.
2. Remove the hard disk drive.
3. Remove four screws and remove the floppy disk drive.
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Power supply unit Display PWB
1. Remove the main PWB. B ur i ame 1. Remove the main PWB,
2. Remove threéé ‘screws; rerove the‘backlight. cable, then:remove 2. Remove the hard disk drive unit.

the power supply unit:and power supply-shieldisheet; .. .

3. Unfasten the LCD cable, buzzer cable, and VGA cable.

4. Remove two screws, theniremove the display PWB and shield
shaet, - ’

CHAPTER 3. System block diagram
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CHAPTER 4. Theory of operation

4-1. Processor

4-1-1. CPU

This unit employs 12MHz version of 80C286 as the CPU, which
operates at three speeds: 6MHz, 7.16MHz, and 12MHz. Its selection
is possible at any time by writing into the port by the program.

One period from falling to next falling of a clock which is inputted to

the CPU is called as "phase." There are two phases: phase 1 (91}
and phase 2 (¢2). The CPU recognizes the next phase to the rising of
a reset signal as phase ¢2, and repeats phase 1 and phase 2 alter-
nately until the reset signal rises again.

The combination of ¢1 and ¢2 is called as "state," There are four
slates: status state (Ts), command state (Tc), idle state (Ti}, and hold
state (Th). Ts shows the cycle where the CPU is trying to make status
signal (%50, x51) active. Tc shows the cycle where command signals
(*MEMW, *MEMR, xIOW, xIOR, *INTA} are made active to per-
form data transmission. (The signals, however, are not always made
active.) When the CPU maks access to a device, & continuous state
composed of one Ts called cycle and one or more Te's. Ona cycle is
executed by repeating the following steps.

@ First, the CPU generates address.

® Then the CPU generates status signal which shows the cycle to
be executed. (TS)

@ The system control LS] (SC9889A/B) decodes address and status
and outputs the necessary control signals (command signal,
select signal of memory and each device), (TC}

@ The SC8889B controls each buffer according to data transmission
direction, and transmits data from the CPUW/device 1o the
device/CPU. (Te)

® After completion of transmission, the SC9889B returns the ready
signal to the CPU and completes the cycle. (The last Tc)

Fig. 4-1 shows the outline of the cycle.

fot o2 5 i ; 5
18 ' TG ' TG TC TC
A23-A0 Y Velidaddess X
50,51 I I
Command T i ] —
2 command delay
READY L
3 wait
Fig. 4-1

+ 80C286 Description
Features
* Compalible with NMOS 80286

* Static CMOS Design for Low Power Operation
» ICCSB = 5mA Maximum
» ICCOP = 220mA Maximum (80C286-12)

* High Performance Processor (Up to 12 Times the 8086 Through-
put)

_* Large Address Spage: ,

» 16 Megabytes Physical
» 1 Gigabyte Virtual per Task

* "Intsgrated Memory Management, Four-Level Memory Protection
and Support for Virtual Memory and Operating Systems

* Two 80C86 Upward Compatible Operating Modes:

=11~

V8s
Do
Dg
D1
D9
D2

Do
D3

D11
D4

D12
D5

D13
D&

D14
b7

D15

PC-6500

» 80C286 Real Address Mode
» Protected Virtual Address Mode

+ Compatible with 80287 Numeric Data Co-processor

* Wide Range of Clock Rates:
» DC to 12.5MHz (80C286-12)

+ High Bandwidth Bus Interface (16 Megabyte/Sec)

* Available in 68 Pin PGA (Pin Grid Array} and PLCC (Plastic
Leaded Chip carrier) Packages

Description

- The Harris 80C286 is a-statie-GMOS version- of the NMOS -80286-

microprocessor. The 80C286 is an advanced, high-performance
microprocessor with specially optimized capabilities for multiple user
and multi-tasking systems. The 80G286 has built-in memory protec-
tion that supports operating system and task isolation as well as
program and data privacy within tasks. A 12.5MHz 80C286 provides
nine times or more throughput than the standard 5MHz 8086. The
20C286 includes memory management capabilities that map 230 {one
gigabyte) of virtual address space per task irio 224 bytes (16
megabytes) of physical memery.

The 80C286 is upwardly compatible with 80C86 and 80C88 software
{the 80C286 instruction set is a superset of the 80C86/80C88 instruc-
tion set). Using the 80C286 real address mode, the 80C286 is object
code compatible with existing 80C86 and 80C88 .software. In
profected virtual address rmode, the 80C286 is source code com-
patible with 80C86 and 80C88 software but may require upgrading to
use virtual address as suppotted by the 80C286’s integrated memory
management and protection mechanism. Both modes operate at full
80C286 performance and execute a superset of the 80C868 and
B0C88 instructions.

The 80C286 provides special operations to support the efficient im-
plementation and execution of operating systems. For example, one
instruction can end execution of one task, save its state, switch fo a
new task, load its state, and start execution of the new task. The
800286 also supports virtual memory systems by providing a seg-
ment-not-present exception and restartable instructions.

m
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Table 4-1.80C2886 Pin déséription - ' SR o e

Signal

" PinNo. '

o

Name and Function

' " Vee

30,62 |

"I System power: 5V power supply.

Vss

9,35,60

| System ground ov

RESET

29

System: Reset clears the internal logic of the 80C286 and is active HIGH. The CPU may be
reinitialized at any time with a LOW to HIGH fransition on RESET which remains active for mare than
16 system clock cycles. During RESET remaing active, the output pins of the CPU enter the stale

, shown below

o "-'80C286 Pin State During Reset .
Pin'Value ) Pin Names
1 (HIGH) 80, ST, PEACK, A23 — A0, BHE, LOCK
0 (LOW) M/Q, COD/ANTA, HLDA
‘3-state OFF Di15-D0

Operatlon of the 80C286 begins after a HIGH to LOW iransifion of RESET. The HIGH to LOW
transition of RESET must be synchronous to the system clock. Approximately 50 system clock cycles
are requiréd by the CPU for internal initializations before the first bus cycle to fetch a ¢ode from the
power-on execution address is performed.

A LOW to HIGH transition 6f RESET synchronous to the system clock will end a processor cycle at
the second HIGH to LOW transition of the clock. The LOW to HIGH transition-of RESET may be
asynchronous to the system-clock; however, in this case it cannot be predetermined which phase of
the processor clock will occur during the next system clock period, Synchronous LOW to HIGH
transitions of RESET are required only for systems where the processor clock must be phase
synchronous to another clock,

CLK

K]l

System Clock prowdes the fundamental fiming for 80L286 systems. It is d|V|ded by two inside the
CPU 1o generate the processor clock. The internal divide-by two circuitry can be synchronized io an
external clack generaicr by g LOW to HIGH transition on the RESET input.

D15-D0

51 -36

1o

Data Bus inputs data during memory, /0, and interrupt acknowledge read cycles; outputs data
during memory and I/O write cycles. The data bus is active HIGH and floats to 3-state OFF during
bus hold acknowledge.

A23-A0

7,8,
10-28
32—~ 34

Address bus outpuls physical memory and /O port addresses. AO is LOW when data is 1o be
transferred pins D7-D0. AZ3-A16 are LOW during VO transfers. The address’bus is active HIGH and
floats to 3-state OFF dunng biis held acknowledge.

3]
1

Bus High Enable indicates transfer of data on the upper bytes of the data bus D15-D8. Elght—blt
oriented devices assigned to the upper byies of the data bus would normally use BHE to condition
ch[p selact functions. BHE is active LOW and floats to 3-state OFF dunng bus hold acknowledge

) BHE and A0 Encodings
HE Valu A0 Value Fuaction
Word ransfer ; .
Byte transfer on upper half of data bus (D15 - D8}
Bite transfer on lower hatf of: data bus (D? DO)
Resefved

IrIr

~12-




e
PC-6500

Signal

Pin No.

/O

Name and Function

51,50

4,5

Bus Cycle status indicates initiation of a bus cycle and, along with Mo and COD/INTA, defines the
type of bus cycle. The bus is a Ts state whenever ons or both are LOW. 51 and 80 are active LOW
and float fo 3-state OFF during bus hold acknowledge.

80286 Bus Cycle Dafinition

Bus Cycle Initiated
Interrupt acknowladge
Reserved
Reserved
None; not a status cycle
If A1 =1 then halt; else shutdown
1 Mermory data read
Memory data write
None; not a status cycle
Reserved
I/C read
17O write
None; not a status cycle
Reserved
Memory instruction read
Reserved
Nene; not a staius cycle

COD/INTA

3
IS

I rrrr—-—_rrxTrrrMHKECFHEMCrC
TIIT-rrrEITTrrrrr
IIrrITIrrTTrcXTre— |9
IrIrIrTro X rr T

M/l

67

Memory-1/O Select distinguishes memory access from /O access. If HIGH during Ts, a memory
cycle or a halt/shutdown eycle is in progress. If LOW, an /0 cycle or an interrupt acknowledge cycle
is in progress. M/10 floats fo 3-state OFF during bus hold acknowledge.

COD/INTA

66

Code/Intetrupt Acknowledge distinguishes instruction fetch cycles from memory data read cycles.
Also distinguishes interrupt acknowledge cycles from /O cycles. COD/INTA floats to 3-state OFF
during bus hold acknowledge. Its fiming is the same as M/IO.

LOCK

68

Bus Lock indicates that other system bus masters are not to gain control of the system bus following
the current bus cycle. The LOCK signal may be activated expliciily by the "LOCK" instruction prefix
or automaticaliy by 800286 hardware during memory XCHG instructions, interrupt acknowledge, or
descriptor table access. LOCK is active LOW and floats to 3-stale OFF during bus hold

acknowledge.

READY

63

Bus Ready terminates a bus cycle. Bus cycles are exiended without [imit until terminated by READY
LOW. READY is an active LOW synchronous input requiring setup and hold times relative 1o the
system clock be met for correct operation. READY is ignored during bus hold acknowledge.

HOLD
HLDA

64

Bus Hold Request and Hold Acknowledge control ownership of the 80C286 local bus. The HOLD
input allows another local bus master to request conirol of the local bus. When control is granted, the
80L286 will float its bus drivers te 3-state OFF and then activate HLDA, thus entering the bus hold
acknowledge condition. The local bus will remain granted to the requesting master until HOLD
becomes inactive which results in the 80C286 deactivating HLDA and regaining coritrol of the local
bus, This terminates the bus hold acknowledge condition. HOLD may be asynchroncus io the
system clock. These signals are active HIGH.

INTR

57

Interrupt Reguest requests the 800286 to suspend its current program execution and service a
pending external request. Interrupt requests are masked whenever the interrupt enable bit in the flag
word Is cleared. When the 80C286 responds to an interrupt request, il performs two interrupt
acknowledge bus cycles to read an 8-bit interrupt vector that identifies the source of the interrupt. To
assure program interruption, INTR must remain active unlil the first interrupt acknowledge cycle is
completed. INTR is sampled at the beginning of each processor ¢ycle and must be active HIGH at
least two processor cycles before the current instruction ends in order to interrupt before the next
instruction. INTR is level sensitive, active HIGH, and may be asynchronous to the system clock.

NMI

50

Non-Maskable Interrupt Request interrupts the 80C286 with an internally supplied vector value of 2.
No interrupt acknowledge cycles are performed. The interrupt enable bit in the 80286 flag word does
not affect this input. The NMI input is active HIGH, may be asynchronous to the system clock, and is
edge triggered after internal synchronization. For proper recognition, the input must have been
previously LOWY for at least four system clock cycles and remain HIGH for at least four system clock
cycles.

PEREQ
PEACK

Processor Extension Operand Request and Acknowledge extend the memory management and
protection capabililies of the 80C286 to processor extensions. The input requests the 80C286 to
perform a data operand fransfer for a processor extension. The PEACK output signals the processor
extension when the requested operand iz being transferred. PEREQ is active HIGH and floats to
3-state OFF during bus hold acknowledge. PEACK may be asynchronous to the system clock.
PEACK is active LOW.

- BUSY
ERROR

54
53

Processor Extension Busy and Error indicate the operating condition of a processor extension to the
80L286. An active BUSY input stops 80C286 program exscution on WAIT and some ESC
instructions until BUSY becomes inactive (HIGH). The 80C286 may be interrupted while waiting for
BUSY to become inactive. An active ERROR input causes the 80C286 to perform a processor
exiension interrupt when execution WAIT or some ESC insiructions. These inputs are active LOW
and may be asynchrenous to the system clock.

—13=
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4- -2 Numerical calculatlon processor(OPTlON)

“This vt can donfiect with the optronal 80C287 nuniarical caiculatlon, B

pracessor (NFX), The NPX operates on 12MHz, The NPX is an é%-

Jpansion of the 80C286 CPU architecturs. The CPU tégards the NPX

as an VO device occupying OF8h — QFFh. Theé NPX itseli-has no bus
lcontrol function.. When, therefore, the NPX requires- data, PEREQ

signal is made active fo request the CPU 1o transmif datd. The CPU

‘makes ¥PEREQ active to inform the NF'X that it has accepted the
request, then the CPU execttes data transmission. Forihe NPX, data
‘are fransmitted as the form.of IOR/AOW, ., . :

When the CPU Higsts &- cornmend tothe NPX (ESC command in &

4-2 System control LS! (SCQBSQB)

The LSI controis all the system using the following functlons The

- detalls of the functrcms are given later,

* CPUinterface

« ROM-accsss coniral
* RAM access control
* HOLD control

* Interruption controller

certam format) during decedirig, ‘it infornis the NPX of it as IOW.
Daring the execution of this coimimand, the NPX makes xBUSY signal
‘active to control the CPU riot o transmit ESC command any mare. If
there is any erroneous caleulation during peceessing, the NPX makes
*ERROR signal and xBUSY signal low simltaneously to show-the
error. The SC9889A/B LS latches the *BUSY: signal and informs the
‘CPU, which stops protessing ‘of thd commands following the érror.
The error is transmitted through intefrugtion lovel 13 (IRQ13) to the
CPU. The error treatment by.the CPU differs from different application
program, and the following two ports are usad.

_ Address ) Data ' Operatlon
| 6F0h {IOW)" | Nomeanirig | Clears latched 'eusv srgna[
OF1h (IOW) | No meaning .. | Hard: reset the NPX in.addition
- ‘ to the: above

The portis not effective whén reading. -

pBUSY LI L T LT
“NDERFOR | S
"BUSY [ T 1
PEREG n
*PEACK |

Fig. 4-2

& Timer

*« Serial mterface

s RTC & C-MOS RAM

* PORTB
* Power control

4-21. CPU.interface

* This function is divided inito the following five blocks:

. Clockc_cmtrbl
= ' Ready control

- Hésefcqnt:rol ‘

* Command generator

« Dafa conitrol _

The clock centrol block forms PRCLK (which Is supplied to the CPU)
with 14.31818MHz and 23.9616MHz input clocks. With synchronizing
the CPU dperation phase, PRCLK is divided in 2/4 to generate
DMACLK. PRCLK is switched into 11.9808MHz, 14.31818MHz, and
23.9616MHz by the software. According to its selestion, SYSCK and
DMACLK frequenicies are changed. Table 4-2 shows the relationship.

Cﬁg:g:fﬂﬁ”g PRCLK SYSCK DMACLK
BMHz 11.9808 5.9904 29052
746MHz | 143182 7.1591 35795
12MHz 23.9616 5.9904 29952
Unit: MHz
Table 4-2

Clack used in this LS! includes PRCLK to moderate request for seiup
time, of control signals fram the CPU to the LSL.

Since This L3I has CLK stop function, clock before output is used for
tha circuit which must not be stopped. (SYSCK, DMACLK, clock stop
circuit clock select cirouit)

Fig. 4-3 shows synchronizing timing of PRCLK, SYSCK, and

DMACLK.
proc LML ML LML ULy
SYSCK . D_./_\_/_\_/_\_/_\_/_\_/'
[ XX ——X X
f?i‘.-mﬁ_e%‘___.zfrirrﬂﬂz _ _
PRCK  L[LIL] LIL.||_|LJ|_||_|—U Yeigh |
SYSCK j_\____/_\  \
DMACLK G X X

. 808t I 12MHz

' Fig. 4-3
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The clock control section generates clocks which are supplied to the
timer inside the LS| and the serial interface section. 14.31818MHz is
divided inte 12 and 1.19MHz is supplied to the timer section,
23.9616MHz is divided into 13 and 1.8432MHz is supplied to the
serial interface section.

The ready control section controls cycle length and command signal
start iming according to each device access lime, address setup time
and CPU operating clock, Table 4-3 shows the relationships between
the cycle length (walt number) and command starting timing (com-
mand dalay number) and CPU operating speed and device kinds.

Cperaling frequeney—— -
(MHz) 12 7.16/6
Device : Wait | Command Wait | Command
delay delay
Internal RAM
{Conventional memory) 1 0 0 0
Internal RAM
(Expanded/EMS) 2 0 0 0
ROM 0 0 0
V-RAM (8 i) 7 0 4 0
V-RAM (16bit} 2 0 1 o
Other 8bit memory 1 3 4 0
Other 16hit memory 5 3 1 0
80C287 0 0 0
Display device (Bbit),
system 110 (0 - OFFH) 7 2 4 1
Display device {16bif} 2 2 1 i
Other 8bit IO 1 5 4 1
Other 16bIt VO . 5 5 1 1
INTA 2 0 1 0
Table 4-3

The reset control section generates reset signal of the CPU and the
system. The reset signal to the GPU are generated by the following
three factors:

(1) When PWRGOCD signal is low at power OFF orin casé of abnor-
mality.

(2) When writing In the port by the software.

(3) When shut down cycle is detected.

In the case of (1), when PWRGOOD signal becomes low, RESCPU
signal is made high and kept high with external pull-up resistor
(1Kohm). When PWRGOOD signal becomes high, RESCPU is driven
high. In phase 2 after 128clock cycles, RESCPU falls to start the
CPU.

In the case of (2), this process is performed by the software when the
CPU mode is returned from the protect mode to the real mode. That
is, when writing is made info VO address 064h — OFEh, the LSI
decodes it and makes RESCPU line high for about 6 — 7ms to reset
the CPU.

In the case of (3), the unit Is startad in a ceriain cycle of CPU, which
is calied shutdown cycle. This cycle is generated when the CPU
cannot freat more processes in occurrence of an exception during
double fault exception processing. The CPU informs external devices
of this state using *80 =0, *51 =0, MIO =1, and A1 = 1. The LSI
detects this sign and makes RESCFU high for 16 clock cycles to
reset the CPU.

BRESET slgnal {system reset} is made high only in the case of m to

inftialize the system. It remains low in the cases of (2) and (3).

The command generator section decodes status signal (*S0, *51)
and M/IO signal from the CPU 1o form command signal required in
the cycle, and output it according to command delay/wait numbers
determined by the ready control section.

I
PC-6500

There are five command signals and their compositions are shown as
follows in Table 4-4.

%S0 *81 MO
-xMEMW 0 1 1
“*«MEMR 1 0 1
XIOW ] 1 0
“XIOR 1 0 0
1aana b o - - - B
Table 4-4

In this table, *INTA signal (interrupt acknowledge cycle) is used only
inthe LS. So it does not output externally.

The data control section controls buffers according to data transmis-
sien direction in each operation mode of CPU operation, DMA opera-
tion, and MASTER operation. Fig. 4-4 shows the data bus configura-
tion of this unit. (L), (I}, (E), and (8} in Fig. 4-4 show device locations
of Local, Internal, External, and Slot respectively.

cPu|_]_| — L[]
GATER [ & | | vV | GATEC &

" [ = | L_|
| GATEA _I:E I—:] | |
i j ' (s
S

-15-

1

$C9889 LS| = o
L]
—
M

Fig. 4-4
Each device has its effective bus width. /O device makes *|0CS18
low and memory makes *MEMCS16 low to transmit to the LSI. Ad-
dress of internal /O in the RAM or ROM, however, are fixed and
decoded In side the LS! without using these signals.

The bus master makes three kinds of access to each device: word,
even byte, and odd byle. These kinds of access are classified as in
Table 4-5.

Access kind AD ' -BHE

Word 0 0

Even number byte 0 1

Qdd number byte 1 0

Invalid 1 1
Table 4-5

Table 4-6 shows how GATEA, GATEB, and GATEC are controlled by
the combination of the following four factors:

s Data transmission direction (Bus master — device, bus masier <
device, memory — IC, memory « 10 in DMA}

+ Lopcation on the data but (L, |, E, S}

. Bus width (8 bit, 16 bit)

* Access kind {Word. even number byte, odd number byte)
High ("1") of GATEA/B/C means enable {bus drive).
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Write (CPU — dev:ce)
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b Table 4-6(a)

DMA mode
1fO — memory

16/8 LOG |--BHE AD

16 LWES | 0O

8 E/S

oOlo|l—ic|o

ol=lolo|=

—

Table 4-6 (b)

16/8 LOC -BHE

-
[w=]

Q
»

—
[+,
e
[==]

E/S

8 E/S

ol-|lo|lo|x|lo|lo|=|
~lojlolr|lo|lo|=|loloe

Tabte 4-6 ()

MASTER mode
"Write (Master —» device)

16/8 LOC | -BHE A0

18 - |LiE/s | o |-

= lo|al~|olo

]
0

8 VE/S 0
1

0

olo|olo]olo;

Table 4-6 (d)

E/S

Qlolojo|lo|o|lo|lo|o

o|=lolo|~|o

—
[~lelel~folo|~|ole|z|olo]sio

Jo|+l=|aolx|=|~|=j=]al|a

1=]=]=le|e|lol=|=|=|c|olala|ale

" Table 4-6 (g)

4-2-2. Memory sub system

This unit is equipped with 1MB RAM, 84KB system BIOS ROM, and
32KB display BIOS ROM as standard system memory.

The RAM is composed of two pseudo-static RAM's of 512KB X 8.
Optional 1MB memory and 2MB memary card cards cah be added to
expand memory to max. 4MB. System BIOS and display BIOS are
provided in the ROM (128KB x 16). Fig. 4-5 shows the memory map.

Address

OFFFFFFh

OFF0000h

System
BIOS

0300000h F—

0200000h

0100000h

GFo0000h f

0C8000h
0G0000h

0ARQ00R
040000h

000000CH

Extended
RAM areg

.- System |
BIOS-

Window-A

EMS/SLOT
area

Bisplay BIOS

Vides BAM |

.. Windew-B .

Conventional

EMS area |

Gonventional
area

+

*

- i

- '

- i
- '

page-g . -

Ppage-b

i {MB

p



(1) ROM

ROM address signal is supplied by latching the CPU address at the
rising of the status signal by the peripheral control LS| (L.Z95H25).

The reason why status signal instead of other signals is used for latch
is to decrease weight by supplying outputs to the ROM. The upper
side of data signal is connected to the CPU data. For the lower side
of data, ROM access buffer is used to delay data transmission to
reduce the weight number. The chip select signal (*CSBIOS) of ROM
is generated by the SCO889A/E LSI.

Immediately after reset, the CPU makes access fo the highest posi-
tion (OFFFFEOh) of address area. When JMP. FAR command. is.ex~
ecuted, access is made near 00FFFFOh. At that time, the chip select
signal becomes low at OFFD000h — OFFFFFFh and 00FQO0Ch —
DOFFFFFh to select the same ROM. Since the display BIOS is in-
cluded in the same ROM, the chip enable signal becomes active in
the display BIOS area 00C0000h — 00C7FFFh, The output enable
signal uses *MEMR signal. The data buffer enable signal in the lower
side for only ROM reading uses ROM chip select signal and *MEMR
signal. Fig. 4-6 shows ROM read timing.

preck LML LML L L
sors1 - L

Ll Y

e :"

*MEMR | V

Note: Waveform shown in dotted line is for 12MHz operation.
Fig. 4-4
{2) RAM
{(2)-1. Pseudo-SRAM control

This chip supports control of a maximum 4MB of the pseudo-SRAM.
Memary has three address spaces of the system area, EMS control
area, and private area. The EMS control area can further be divided
into three subsections of conventional area, extended area, and EMS
area by the internal /O register setting.

(1) System area
The area of 256KB is allocated to 000000H~03FFFFH as the conven-
_tional memory.

(2) EMS control area
Address can be allocated to three areas using the internal /O register
sefting.
{a) Convectional memory setting
An address space of 384KB can be allocated to 040000 ~
09FFFFH as a conventional memory area.

{b) Extended memory setting
Address space can be allocated after 100000H as an extended

memory area.

{c) EMS area
To support. the EMS version 4.0, 34 windows of 18KB increments
can be mapped in 040000~09FFFH and 0C8000H~0EFFFH.

{3) Private area

Using the internal /O register setting, a 256KB of address space is
allocated to 0E0000H~0EFFFFH (accessed by bank select), which is
1o be used to save the VRAM contents during the resume and used
by the system. The private area may be eliminated by the internal /O
register setting.

" NOTE: With the current version of this LSI (T51), it does not assure ~ "~

the interleave in the 12MHZ non-wait mode. Where, "0" must
be written to INTLV of the SPRAMCFL register discussed
later.
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(2)-2. RAM configuration

(1) System area

Among 4MB memory area supported by the memory controller, a
256KB of address space 000000H~03FFFFH is allocated as a con-
ventional memory, regardless of the internal /O register setting.

{2) EMS control area

The maximum 4ME area, except for the system area and the private
areg, is allocated to the EMS control area, and mapped te the con-
ventional area, extended area, and EMS area by the internal /O
register setting.

There are EMSCFR register, PSRAMCF register, and EMSSTAT
register that controlled as the internal ¥O registers and iheir bit defini-
tions are shown next.

EMSCFR register
Bit | Signal name Significance
0~2 5Wo~2 EMS control register /0 address setting
3,4 P2, 3 Extende.d memory capacity setting
{expansion)
5,6 SW5, 6 Extended memory capacity seiting
7 Reserved. Read/write possible
Table 4-7
PSRAMCF register
Bit | Signal name Significance
0 RESERVED | Reserved. Read/write possible
1 INTVL Pseude-SRAM interleave access enable
2 | xPCS3EN | 256KB standard RAM usage setting
3,4 {JPOA Extended memory capacity setting
5 VPTMEM Private memory access enable
6,7 | MAPO,1 Private memory bank select
Table 4-8
EMSSTAT register
Bit | Signal name Significance
o~ SWo~2 State of EMS control register i/O address
allocation
3,4 SW3, 4 Both SW3 and SW4 reads "1" at all times.
5.6 SW5, 6 Stat.e of the extended memory capacity
setting
7 EMSEN EMS on/off setting
Table 4-9

The EMSCFR and PSRAMGCF registers are allocated to 04H and 05H
of the Sharp original port, and reset to "0" when reset.
SWO0~2, and SW5~B of the EMSSTAT register are read only bits
which the data written in the EMSCFR register is read. EMSEN is a
read/write bit that turns to "0" when reset.
When operaled with the CPU clock at 24MHz, INTLV of the
PSRAMCF register, is a bit which enables the non-wait access for the
conventional memory and private memory interleave mode when the
bitis set to "1".
(a) Conventional setting
To allocate the memory space 040000H~09FFFFH to a cornven-
tional memory, EMSEN of the EMSSTAT register must be sef to
"0" to disable the EMS.

(b} Extended setting
By setting SW5~6, JP2~3, of the EMSCFR register and JP0~1,
and *PCS3EN of the PSRAMCF register, the memary space after
100000H can be allocated to the exiended memory in & manner
as shown next.
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SWa [SW5 | JP3 [ JP2 | JP1 | JPO | xrtsacn Exteridad memery - The EMS control register for the EMSADR register, EMSDAT, register,
0 0 * % | % | x ¥ JOMB oomn including the EMSSTAT register, is, /O, address allocated by SWO 2
- ‘ - - — "'-'_j ofthe EMSSTATreglster, Wh]Ch are's asshown m '
E 0 1 N **' *.'._;64}(5 . : R
- || | |(100000H~10FFFFH) SW2/ SW1 | SWO'[EMSSTAT| EMSADR | ESDATL EVSDATH
1 0 0 o'l 0 0 1 |oMB s L R T FERTIY NE CR -
SSeKB i "0 | 0] 0 | 2084 | 208H. ;‘20AH "2DBH
11.0.;0 0. : o.po- .0 . ‘(100000H~13FFFFH): APl o 218l | 219l | 21AH s 28BH ¢
v Lo lololel | ¢ [1MB " - 0| 1| 0 |"248H | 248H | {2‘4AH'_. | 24BH
LT ' 5(100000H~1FFFFFH)‘ o [ .1 |1 258H | 2soH | 25AHW | 2EBH
g o taol ol a? 25MB . o LA el o, eesH, | 269H " | AR [ " 26BH.
SEOR NN SN B T “J;””””"“”*"”f 1120 [ 1 | :2A8H | 2ASH [, 2AAH . |..2ABH.
2 - e — T s .,
I R 0 : B - la PR B o R . o
S I T S N (A0l o) L L 2B8H |- 2BOH | 2BAH: - 28BH.
U1 r | 2EBH| 2E@H | 2EAH | 2EBH
+ | o o |'o B a (2.25MB . T
B R -(100000H~33FFFFH) [
O i |3MB
1 0 0 0 1 1 1 e ]
4 . 14 » i e o
. I e { OOOOOH BFFFFFH) : The EIVISADH reglster isa 8 bltrea /w it r 3 which Js employed
1 o ol o |4 |97 0 [3 25MB e to point the 34 EMS mappings using "EMSADR2~7. EMSADR2~7 is
SR, S PESUS N {100990H~43FFFFH) automatically “incremented * when ; the “figh “side_¢fjthe EMSDAT
’ o ] TRE G| (R W S 3MB reguster is accessed. "0% s always read from EMSD_AFj_O__ 1 and wrne
A - ) : (100000H~3FFFFFH) is ignorad.
' 3.25MB The following shows the address setup range for the EMSADR
Voo 1% %1 0 1450000H-43FFFFH) register P rang
NE 3MB ; - :
1 0 1 0 ® * 1 40H, 44H, 48H, 4CH, 50H, 54H, 58H, 5CH, 80H, 64H, 68H, 6CH,
S _|(100000K~3FFFFFH) 70H, 74H, 78H, 7CH, 80H, 84H, 88H, 8CH, 90H, 94H, 98H, 9CH,
1 o 1 |0 ‘ % 1% 6 3.25MB," . C8H, CCH, DOH, D4H, D8H, DEH, EOH, E4H,E8H, ECH
BE . - [(100D00H~43FFFFH) S . o _—
: - - et The EMSDAT register is a 16-bit readAwrite register in the CPU mode
1 o 1 1 x- ' x| 1 smB . and 8-bit readiwrite register in the master made, and there are 34
R {100000H~3FFFFFH) sactions. The EMS mapping. data s set in EMSDATO~7 of the
1 0 1 1 1% % 0 3.25MB EMSDAT register and determines the page that mapped to the win-
N " |{100000H~43FFFFH) dow of address space of 040000H~09FFFFH and 0C800G~0EF-
! 512KB FFEH, Window can be set on or off for EMSPEN; sets.on when "1",
1 1 ® * X X * (100000H~17FFFFH) EMSDATB 14 are read "0" at all tlmes and wrlte is ignored,
Table 4-10 When the EMSADF{ regtster is out of the setup address range,
EMSDATO 15 is read "0" and writs is 1gnored
X: don't care

% PCS3EN is the bit employed to' specnfy the usage of the 256KB
area; within the 'standard:RAM which may be. used-as a private
area when "1" and as an EMS control area when "o

{c) EMS setting

. To tum on the EMS, EMSEN of the EMSSTAT register must be
set to "1". To support the EMS version 4.0, the EMSADR register
and the EMSDAT register arfe' provided as internal registers,
whose bit definition is shown in Table 41, 1 and Table 4-12- respec-

tively. : o o

EMSADR register . _
Bit | Signal name .. Significance .
0~7 | EMSADRO~7 | EMS mapping register address
RO Table 4:11
EMSDAT register (EMS mapping register), ,
. Bit | Signalname-). .-ur-~ Slgmflcance
7 - EMSDATO~7 [ EMS mappmg reg|ster data
8~14 — Undefined. Reads "0" atlall_l.times. e
15 EMSPEN. | EMS pagde enable hit
. Table4-12

To obtain the EMS control -area; subtract the system area- and the
private area from afl memory area supported: by the memory control-
ler.

Its capacity is max. 3.75MB when the private memeory is not used
(xPCS3EN = 0).

Flg 4-7 shows the mapping of the EMS conirol area.

000000H 000000H
CCCCCCC PPFPPPPP
cecececcee PPPPPPP |
040000H s * D40000H
CCCCCGC PPP‘PPPP
 PPPPPPP
080000H 080000H
xxXxxxx, | ooxxxxxxx |
XXXXXXX xxxxxxx“‘ N
x| CXXXXXXX |
[ XXXX XXX ~————e] i
XXXXXXX PPPPPPP |
XXXXXXX - PPPPPPP: |
: : nnnnnAnH — mmmmmmH
Memory map for the Memory map for the EMS
conventional memary
Fig. 4-7

8=



"C* represenis conventional mamory mapping, "X" represenis ex-
tended memory mapping, and "P" represents expanded memory
mapping. "nnnnnnH" is dependents to the extended area setting,
"mmmmmmH" to the actually installed memory capacity.

The actually installed memory capacity may be set to "nnnnnoH"
when mapping the conventional memary. For an example, the ex-
tended area for the 4MB memory, it should be set to 3.25MB and
"nnnnnnH" is 3DFFFFH (in case "PCS3EN=0).

When mapping the EMS memory, the capacity under the actual
memory capacity should be set to "nnnnnnH". For the 4MB of actually

installed memory, the EMS area should be sel to 0~3.25MB. If OMB

was set, all aré mapped as the EMS memarty.

(3) Private area

It may be possible with the internal 1/O register setting to reserve a
256KB private area out of the memory controller supported 4MB
memory.

To reserve the private area, set *“PCS3EN of the PSRAMCF register
to 1" and set 256KB of the internal standard RAM as the private
memory. Set EMSEN of the EMSSTAT register to "0" and PVTMEM
of the PSRAMCF reglster to "1", which is then mapped to the address
space of 0E0000H~0EFFFFH.

To access the 256KB private memery, four banks must be selected
using MAPO~1 of the PSRAMCF register.

4-2-3, Hold mediation and sleep function

This function mediates DMA request, refresh request, and HOLD
request during sleep and applies HOLD to the CPU. It also delivers
acknowledge for each request. The mediate circuit is composed of
three sets the D-F.F. connected in series in two stages. The first F.F,
samples each request to process it by determining priority between
requests which are under process and requests which are sampled.
Then the requests are sent io the second F.F, If there is any request
which is under process, the other requesis are kept waiting until the
process is completed. When two or more reguests are made simul-
taneously, DMA request has the first priority, and sleep request has
the last priority.

The second F.F. and the AND of HOLD and HLDA signals are used
as acknowledge of the requests.

The sleep function stops the clock which is supplied to the CPU until
the interruplion line becomes active after HLT command is executed
in order io reduce power consumption of memory. When the unit
goes into the sleep mode, HOLD signal is made high to request bus
hold 1o the CPU. When the acknowledge {HLDA) signal returns, the
clock is stopped in the first phase 2. This is because the power
consumption is minimized in that state. Then the held request is
cancelled, and delay of 35YSCK cycle is made in the externally at-
tached ircuit to drop HLDA signal which is inputted to the LS. Since
the clock is stopped, the GPU is kept hold. The LSI returns 1o the
nermal state. Though there is DMA request or refresh request in the
sleep, they can be processed without competition. When the CPU
executes HLT command S0 and 81 are made [ow and M/10 and A1
are made high fo show the hold state. The sleep confroller detects it
and the unit goes into the sleep mode in the following sequence.

(1) HOLD request is delivered to the CPU. When refrash request or
DMA requestis overlapped, the mediate circuit will mediate it.

(2) Hold acknowledge is confirmed to stop the CPU clock in
synchronous with the falling of clock which is inputted to the con-
troller it 2.

(3} HOLD request (HOLD signal) by the sleep is cancelled. In this

_case, the CPU is kept hold.

-(4) After the HOLD signal is made low by the external D-F.F. (3
stage), HLDA signal is delayed by 3 clocks of SYSCK. DMA in the
sleep is transmitted and refresh is made in this state.

—10-
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Escape from the sleep mode occurs when any interruption request
including NMI is generated. When an interruption occurs, the CPU
clock supply is resumed in synchronous with falling of the cleck which
is inputied to controller. The CPU starts execution of the command
next to the HLT.

When the input from the EXPND terminal is low, it is regarded that
the expansion unit is connected, and procedure {1} to (4) are
prohibited and the sleep function is not performed.

4-2-4, Interrupt control

A pair of 82C59A interrupt controllers are infernally contained in this
chip for the interrupt control and supports 16 interrupt levels in con-
junction with the cascade connection NMI, The NMI is port-B control-
led.

As an 8-bit /O device on the system bus (XD bus), a pair of 82C58A
has address mapped to 020H~03FH on the master side and
BAOH~OBFH. In order to avoid contention with the CPU clock switch
conirolling I/O address 022H and 023H for the 82C59A on the master
side, the selection is not done when the bit of the lateh address is 1",

Table 4-14 shows the 82C59A interrupt outputs.

Master Slave Function

IRQO Timer output channel &

IRQ1 Keyboard {output buffer full)

IRC2 Interrupt from the slave side controller
IRQ8 Real time clock interrupt
IRQ9 VEA controller or INTOAH (IRQ2)
IRQ1C Reserved (expansion slot)
IRQ1A Reserved (expansion slot)
IRQ12 Reserved (expansion slot)
IRQ13 Co-processor
IRQ14 Hard disk controller
IRQ15 Reserved (expansion slot)

IRQ3 Serial port 2 {COM2}

IRQ4 Serial port 1 {COM1}

IRQ5 Parallel part 2

IRQ6 Floppy disk controller

IRQ7 Parallsl port 1

.Table 4-14
4-2-5, Timer

A single B2C54 interval fimer is internally contained in this chip. The
82C54 is mapped to the O address 040H~05FH as an 8-bit /O
device on the system bus (XD bus). Three independent 16-bit counter
on channels 0~2 of the 82C54 can be defined Table 4-15

Channel 0 System timer
GATED Fixed ON
CLKINO 1/12 14.31818MHz clock
CLKOUTO 82C50A IRQ 0
Channel 1 Refresh request generator
GATE1 - Fixed ON
CLKIN1 1/12 14.31818MHz clock
CLKOUT1 Refresh request cycle
Channel 2 Speaker tone generator
GATE2 Fixed ON
CLKIN2 1412 14.31818MHz clock
CLKOUT2 .| Speaker drive

Table 4-15
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4-2-6 Serlal mterface -

The 82050 UART is lnternally contamed in this chip, asa serlal |nter-
face and. supports a single channel RS-232C interface using the ex-
ternal RS-232C driver as an internal SIO. This also used for interface
with the internal modem.

Two sérial inferfaces may be por’c allocated ‘and set oni or 6ff, which
the SIOCFR register is used for tha ‘RS-232C and the’ MDMCFR
register for the internal maderm: The SIOCFR register: is-a 7-bit
read/write register which is allocated to 01H of the Sharp original port.
The MDMCFR register is a 2-bit read/wiite register which is allocated
to 03H of the Sharp original port.

Table—4=1 6—and—4=1—7-shows-bltdaﬁmﬁon—forSleeFR—and MOMGFR—

reglsters _
SIOCFR reg'isiter
“Bit- | Sigrial naime |- - Significance
~g~2° | FDDO~2 - | Reservéd. Readiwrite possible.
.3 |. *SIOEN.. | Internal SIO pert allocation =~ .~
4 810172 .| Internal SIO on/off setting
5 *INTKEY | Reserved. Read/write possible,
6 *LCDEN- | Display device selection
7 -— " |'Undefined. Reads "0" at all imes.
o '-l'alb'le:4-1'6 '
MDMCFR register
Bit | Signal name |* = - Significarice ..
0 OUTSEL | MORSTN cuiput signal selection
1~3 = | Undefined. Reads "0" at 4ll times.
4 *MDMEN - | Internal modem on/off setting
5~7 — Undefined. Reads "0" at all fimes.

 Table 4-17

When reset, *SIOEN of the SI0 CFR register and *MDMEN of the
MDMCFR register are set to "1" and all others are reset.

*SIOEN and SI101/°2 of the SIOCFR régister may be revised of their
contents when written to 702" o the Sharp original port. The inverted
bit 4 of the 02H port corresponds to SI01/2 and bit 5 to SIOEN,
Table 4-18 shows the ports that are allocated by the setling of
SIOCFR and MDMCFR registers vs. active input to IRQ3 and IRQ4 of
the 82C59A.

Intermial | Intemal | AQ3 | IRQ4

*SIOEN | xMDMEN | SIO1/%2 <10 modem input input

o R 0 coMz  |COM1 Internal | Internal

|80 madem

0 0 1 GOM1 COM2 . |Intemal |Internal
: : o . |modem |SIO

0 " 0 - coMmz  |OFF . Intemal | External
SIO IRQ4

o 1 1 COM1 OFF Extemnal. |Internal
IRQ3 SI0

] o o |OFF [COM1  (Extemnal |Internal

1. : IRG3 _|modem

] 0 y . |OFF  |COM2 |internal |Exiernal
‘ U modem  [IRC4

1 ] o |OFF -HOFF: * |Extemnal {External

N : IRQ3 IRQ4 -

1 ; ; OFF’ OFF External |Exterral
. . - IRQ3 IRQ4

Table 4-18

The RS-232C interface serial inputioutput and control signals can be
inverted with POLINV of the VGACNT register. When POLINV is at
"1", the polarity inverts. The VGACNT register is allocated to 0EH of
the Sharp original port whose bit definition is shown in Table 4-19.

VGACNTreglster T I S
B.it;- Slgnal name _ e Slgmf[cance ;
0 POLINV : S~232C mput/outputpo]arltylnversrcn
; 1ol - DISVGA lnternal‘VG‘Ajomof_fsenmg‘
2,3 | PWRDWNI, 2 | VGA controller mode setting
4~7"'| RESERVED | Reserved. Head/wnte poss:ble

‘ _ Table 419
When: reset all are reset to "o,

To reset the inteinal mqiemjhai_qanhuﬂslauedﬂunmne_machme

the output from the MORSTN line is used. The 1-bit dutput of the
MORSTN output port can be switched with the port select signal
output using QUTSEL of the MDMGFR . reglster When QUTSEL is at
"1, the bit 3 of the I/O address 202H port is :ssued When "0"; the
decoded signal of the /O address 202H is issued as a port select
signal. The 202H port is a read/write |nternal I/O reglster whose big
definition is shown Tabla 4 20 ' )

202H port

“Bit' | Signal'name | Significarice |
0~2 | RESERVED | Reserved. Read/write possible
'3 MORSTN | Intérnal modert reset sigial
4 | RESERVED | Reserved. Read/write possible
5~7 —_ Undefined. Reads "0" at all times.

Tabla 4-20
When reset, bits 0~4 are reset.

4-2.7. RTC and CMOS RAM control

For this chip, RTC is controlled by AS, DS, R/W, and SCRTCN out-
puts. For setup expansion,; a 2KB CMOS RAM is providad.

Among 11 bits address input of thé 2KB CMOS RAM, the'low 6 bits is
connected to the /O 070H port bits 0~5, and high 5 hits 16 the lafch
address bits 10~74, Which is 1o be selected, RTC or CMOS RAM,
when the VO 071H port is accessed is determined by the data in the
IO 70H hit 6. When "0", RTC is selected and "{" the CMOS RAM.
See Fig. 4-8 for the mapping of the RTC and the CMOS RAM.

VOXX7IHPORT  0071H  0471H  O871H - 7874H  7CTIH
000H
RTC
RAM
vo |
O070H  040H - - _
PORT - , ‘
cMOs| |cmos| [emos cmos| [emos
RaM | ram | [Ram | AAM | |RAM
07FH
Fig. 4-8
4-2-8. Port-B

The pori-B consists of a logic gate which is used for NMI occurrence
gontrol, speakar atitout" control “and’ refresh’ detactlon by the parity
and IO channel checks

4-2-9. Power control

The systern power source is divided into several biocks to allow each
block fo be turned on/off separately. Therefore, the power control
secfion is équipped with the. part fo furn off the power. sectionsiwhich
are not used. For that purpose, VLCCNT, VBLCNT, VMDOCNT,
VIFCNT, VCCOFF, and *ONRSM are provided. The state whera the
power is supplied but no operation is requested is detected and if the
slate continues for a certain period, the power is automatically turned
off.
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For the power control pori, a part of SOP (Sharp Original Port) as-
signed to 07Ch and 07Dh is used. Port number (cafled as index) Is
written into 07Ch of SOP and read/write is made with the data in
07Dh. When 07Dh is accessed, the Index is cleared to be No, 0.
therefore 07Ch must be set for each time. SOP related to the power
control section is shown in Table 4-21 through 4-30.

PWRCNT register (Index 06Ch, R/W)

Bit | Signal name Meaning
0 PCVIF Printar/RS-232C interface 1C conirol
1 PCVLCD VGA controller and LCD power control
2 | PCYEC | System power {Vcc) control
3 PCBL Back light power control
4 PCVYMD MODEM power control
5-7 | RESERVED | Reservation bit, Read/Write allowed
Table 4-21

When resetting, each bit of PCVIF, PCVCC, PCBL, and PCVMD are
set to “1" and the others are reset.

ATSTBY register (Index 07Ch, R/'W)

Bit | Signal name Meaning
0 ASVIF Auto UF power off enable/disable setting
1 ASLCD Auto power save enable/disable setting
2 ASVCC Auto resume enable/disable setting
3-7 | RESERVED | Reservation bit, Read/Write allowed

Table 4-22
When resetting, all are reset to "0."
RWRSTAT register (Index 08Ch, R/Q)

Bit | Signal name Meaning
0 PSVIF Printer/RS-232C interface I1C control state
1 PSLCD LCD power (VLCD) state
2 PSVCC System power {Vec) state
3 PSBL Back light power (VBL.) siate
4 PSVMD MODEM power (VMDM) state
5~7 — Reservation bit. Always reads "0."

Table 4-23
PWRTIM register (Index 09h, R/'W)

Bit | Signal name Meaning
0~3 | PSTO~3 Auto power save time setting
4~7 | RESERVED | Reservation bit, read/write allowed.

Table 4-24
When resetting, PST3 — 0 are set to "1," and the others are reset. ,

RSMTIM register (Index 0Ah, R'W),

Bit | Signal name Meaning

0~6 | ARTO~6 Auto resume ime setting

7 RESERVED

Reservation bit, Read/Write allowed.

Table 4-25
When resetting, ART6 — 0 are set to "1," and bit 7 is reset.

RSMCNT register (index 0Bh, R/W)

Bit | Signal name Meaning
0 RSMEN Resume mode seiting
1 CIEN Reservation bit, readiwrite allowed. -
2 MRIEN Reservation bit, read/write allowed.
3~7 | RESERVED | Reservation bit, read/write allowed.

Table 4-26
When resetting, all are reset to "0."

e
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RSTFCT register (Index 0Ch, R/O})

Bit | Signal name Meaning
0 — Not defined. Always reads "0."
1 RCR System power (Vec) OFF request

effective state
2 RCCI Intarnal SO power ON facter state by Cl
input
3 RCMRI Internal medem Rl input power ON factor
4-7 — Not defined. Always reads "0."
Table 4-27
EXSTAT register (Index 0Dh, R/0) )

Bit | Signal name Meaning
) EXPND Expansion unit contact state
1~7 - Not defined. Always reads "0."

Table 4-28
VGACNT register {Index OEh, R/W)

Bit | Signal name Meaning
0 POLINV Internal SIO input/ouiput polarity reversion
1 DISVGA Internal VGA enable/disable setling
2 PWRDWN1 | VGA controller mode setfing (relax mode)
3 PWRDWN2 | VGA coniroller mode setting (retire mode)
4~7 | RESERVED | Reservation bit, read/write allowed.

Table 4-29

When resetling, all are reset to "0."
NMIFCT register (Index 0Fh, R/Q)

Bit | Signal name Meaning
RSMNMI Resume NM| request effective state
1~7 — Not defined. Always reads "0."

Table 4-29

Fig. 4-0 shows the outline of the power control section of this unit.

] BLENT
LEDEN _
o
™
(] l—
— | etay cireuit PWRDWNI
1 PGVEL [
POVLCD

§ |_V\ PWRDWN2
= E
=
3
SN ] —0

N2
S

2

O—-

" PWRDN1
g | Pwhpnz
3 [ pisves
— Fig. 4-9

The basic functions of the power conirol section are shown Table

4-31.
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Control by the ports TR s register (SOP -VGAGNT reglster) The Mediate mode and- the, slsep
e — - mode are set by PWRDWN1-and 2.0f VGAGNT register. [n the- sleep

Contral | Control - |~ ON. .| OFF. ‘Remarks mode, the display.cyele is stopped but readiwrite:from the bus master
item signal” - | condition: | condition - is. enabled. In the Mediate mode, cycles to V-RAM other than refresh
LCD %LCDEN “ " [ 0% ¥ | S0P bite are prohibited: When sither of PWRDWN1 or 2 Is. made high, beth
DISVGA o~ | 7 ' SOPE bit 1 LCDCNT and BLCNT: s:gnals are made low to turn off the power of
e — — LCD/Back light. L .
PCVLCD 1 .0 SOP8s bit 1 :
PWRDWNT | 0 i SOPE bit 2 VGA controller operatlon mode is as. follaws accordmg to PWHDWN1
 are— — — - and21n Table 4-33; )
PWRDWNZ2 | . 0 1 SOPE | bit3 - i i
T B P - TTLeD | BL vea T
SHUT ] 0 g;me y PWFI_DWN2 _PWHDWN1_ povier: | power | controller | Femark
— ‘ - 0 T 0 7 ONCO[ ON. [ Normal . [ .
Back |*%LCDEN | 0 1 | 50P1 | bite o | mods _
light  'pisvGa - 0 1 . -[.8OPE-}. bit1: 0 0 ON | OFF |Nomal - | PWRCNT
. et hui : —— - ‘ C |8 L] mode | register
PWRDWN1 | .0 1 SOPE bit 2 o 0 " OFF | OFF [-Relax’ Auta
PWRDWN2 0 - 1 SCPE | hit3 S mode pawer
- Save or,
SHUT ] g | Coverclose. - . : __pWRCNT
N S -external signal . - |'register
ItF -PCVIF E P R o RETI e | POLED =10
power | a : 8- SOPS; | ; bitd 0 1 OFF | OFF [Relax
Tt e | A i - : mode:. ..
Mogem | PCVMD | ‘"1 | 0 [SOP6| bit4 1 0 _OFF | OFF [ Retire
Table 4-31 _ N mode
LTI 1 K = ~— | Prohibifion
Control by the timer Table 4 33

This unit provides the following fwo functions usmg the basrc fune-
tions in Table 4-32.

C_a ntrol Crmtrol 'Pth.iPit ..ﬁeload .con.dition
item timer condition e
LCD PWRTIM [ ASLCD =0 | @ | IRQi rising
backlight | SOP9 | SOP7 [ intemal 510
Bit3-0 | bit1 @ interruption
@ | Write to SOPsg, 7, 9
I/F power |15 ASVIF=0 @ | Access o printer port
minutes SOP7 @ | Access to SIO
fixed bit 0 @ | Wit to SOPS, 7
NMI RSMTIM | ASVGC=0 | @ | IRQT rising
SOPA SOP7 Internal SIQ
bité~ 0 bit 2 @ interruption
@ | Write to SOPS, 7, A
Table 4-32

{1} Power save function
When the keyboard/mouse is not used for a certain period,
LCD/Mback light power is turned off (aufo power save). Each of
LCD and back light power can be independently turned off by
software.

{2} Standby function ]
The power to maintain the system state is kept ON and the other
powers ars turned off and the power consumption is minimized in
the sleep mode. When an expansion unit is connected, this func-
tion cannot be used.

The power save function detects conditions which can be regarded as
that the unit is not operated. If that conditions continues for a certain
periad, The LCD and the back light powers are automatically turned
off. The power save controller includes one minuté timer. Count is
made when there is not interruption request from the key controller
{8042), interruption from internal SI0O set to COM2, or wrlte access to
SOPS, 7, 9. When a predetermined time is reached, LCDCNT signal
and BLCNT signal are made low and the LCD and the back light are
turned off. For versions outside Japan, PWRDWN1 signal is made
high to set the VGA controller to the sleep mode and to stop the
display cycle, reducing current conisumption in V-RAM.

VGA coritroller operation mode can be directly set with internal 'O

When the power save functlon is used PWRDWN1, 2 are set to "0."
DISVGA is set to "0" to maki' the'internal VGA effective. SIOGFR
register and ¥LCDEN is set to "0" and LCD is.selected as:-the: dlsp[ay
device.

To directly turn off the LCD power ancl the back !|ght power by
software, write "0" {o PCVLCD and PCBL of PWRCNT. register. [n this
case, similarly: to the auto standby; PWRDWNT signal is driven to
high and the VGA confroller goes into the mediate mode. When,
therefore, it is required 1o urn off the LCDrback light power in the
CRT mode, *¥LCDEN is drrven to high. In this case, PCVLCD must be
keptto "1."

When the power savé function {auto power save) by the timer is
used, PCVLCD and PCLB of PWRCNT register are kept to "1." "1* is
written into ASLCD of ATSTBY register to make the timer effective,
and the time to require for PWRTIM register power save is set.

PWRTIM register sets auto power savé time. Settmg is made in the
range of 0 o 15 minutes in increment of 1 minute by PST3 - 0. The
actual iime, however, is shorter than the set value by less than 1
minute. When all of PST3 — 0 are "1," the set value is 14 — 15
minutes. In read/rite enable mode, the set value is read. When
interruption request signal {IRQ1) from 8042 or internal SIO interrup-
tion signal set to COM2 rises before reaching the set time, the set
value is reloaded to the fifmer and couriting is restarted from the
beginning. When the Shaip Orlginal Port, PWRCNT' register,
ATSTBY register or PWRTIM register is written, the timer is reloaded.

To use the standby function, write ™1 into RSMEN of the RSMCNT
register to enable this fucntion. To shift to the standby mode, there
are following two cases: o

{1) Cirl + Alt + Pause is pre_gssed and rising waveform is inputted from
the 8052 keyboard controller to the RSMSW terminal,

(2) The keyboard or mouse is not op’érated for a certain period.

in the case of (1}, high level signal is outputted from the NMI tetminal
at ihe rising edge of signal which.is.fnputted from RSMSW terminal,
and NM! is applied to the CPU. While in the case of (2) he fimer in
the resume controller keeps counting while there is ro interruption
request from 8042 or intefruption request from internal SIO: When the
set time Is veached, NM! is gerierated. Howevet, similarly to the sleep
function, If the Input from EXPND terminal is low, NMI output is
prohibited and the resume function does nat work. EXPND terminal

LTS



input state can be read by EXPND of the EXSTAT register.

When using the resume function (auto resume) by the timer, write "1"
into ASVCC of the ATSTBY register to make the timer effective, and
set the time to power down of the RSMTIM register. The RSMTIM
register seis the auto resume time. The setting can be made from 0
to 127 minutes by increment of 1 minute by ART6 ~ 0. The actual
time, however, is shorter than the set value by less than 1 minute.
When all of ART 6 — 0 are "1," time is set to 126 — 127 minutes. In
read/write enable, the set value is read. In the same manner as the
aute power save, when interruption request signal (IRQ1} from 8042
or interruption request signal from internal SIO rises, the set value is

reloaded into the timer and the counting is started frem the beginning.--

When the Sharp QOriginal Port PWRCNT register, ATSTBY register, or
RSMTIM register is writlen, the timer is reloaded.

In sither case of (1) or (2), the process after generation of NMI is the
same, and must be supported by software.

To make power down in the resume mode, ine following procedures
are required in the NMI process routine.

(1} Judge the NMifactor.

(2) Stand the flag which shows generation of the NM! which requests
standby.

(3) Gheck this fiag in the timer interruption {IRQD} process routine,
and judge If the unit may go Inte the standby mede. (During
access of FD/HD, shift to the standby cannot be made.)

(4) Operate the PWRCNT register to cut off each block power. Con-
trol the HD controller to cut off HD spindle motor.

(5) Execute HLT command to go into the sleep mode.

To judge the NMI factor in (1), the NMIFCT register is read. When
RSMNMI bit is "1,* RSMSW input or NMI by resume timer is
generated. Reset from the standby mode is made by pressing Ctrl +
Alt + Pause keys. In this case also, the NM is generated.

This unit is equipped with register group to reduce current consump-
tion by turning off the prirter/RS232C driver/receiver power. This
function is called as the interface power off. This function enables to
reduce current consumption of the interface IC when the printer and
RS-232C are not used. The interface power off function works when
fhere is na access to the printer or internal S0 for a certain period
tauto interface power off}, or when the internal 1/O register is diractly
operated by software.

To direclly operate the interface power off by software, write "0" into
PCVIF of the PWRCNT register. In this case, the printer interface 1C
output becomes Hi-Z and the RS-232C line driver receiver goes into
the standby mode, reducing the circuit current.

When the auto interface power off is used, PCVIF of the PWRCNT
register is kept to "1," and "1" is written into ASVIF of the ATSTBY
register to enable the timer, The timer is cleared when access is
made to the internal prinfer and the internat SIO. The timer is cleared
also when data are written into PWRCNT register of Sharp Original
Port ar into ATSTBY reglster. It takes 14 to 15 minutes until the power
off fucntion works after the timer is cleared.

As interface power off, the internal modem power can be controlled.
To turn off the power (VMDM) of interal modem, write "0" into
PCVMD of the PWRCNT register. By this, signal is outputted from the
VMDCNT terminal to turn off the modem power. )

In the case of auto power off or auto interface off, the power is
automatically turned off by the timer and the CPU can read states of
the LCD power, the back light power, and the printer/RS-232C conirol
by reading the RWRSTA register. The PWRSTA register is a read-
only register and assigned to 08H of the Sharp Original Port. Except
for PSVIF, PSLCD, and PSBL, the power contrel data set by the

PWRCNT register are read. When "0," it is OFF, and when "1," it is.

ON.
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4-3. Peripheral control LSI (LZ95H25)

4-3-1. Printer interface

The printer part has three ports inside the LZ95H25, and the flipflop
and input/output buffer between the LZ95H25 and the printer connec-
tor.

Printer ports, port-1 [378H] [879H] [37AH] and port-2 [278H] [279H]
[27AH] can be selected by the Sharp original port.

No print data and printer centrol signals will be issued when the

CNT_D from the printer connector is other than a low state.

4-3-2. VGA interface

There are two write only register in the LZ95H25 besides the display
chip. Those ragisters limit the address used by the VRAM.

Write 06H in 3CEH, then write the data in 3GFH, which are set in
Table 4-34,

/0 address Bit allocation
3CEH Graphics address 06H
3CFH Miscellaneous ragister Bit3,2

Address used
AD0DOH~BFFFFH
0 1 AQQDOH~AFFFFH
1 0 BOODOH~BFFFFH
1 1 B8OOOH~BFFFFH

bit3 bit2
0 0

Table 4-34

4-3-3. Power save

As signal VIFCNT from the SC9889 controls the buffer between the
serial interface and the printer interface, it saves the power equaling
fo the buffer.

4-3-4. Floppy Interface

There are FDD drive select circuit, oscillator switching circuit, FDC
interface {16MHz or 18.2MHz) circuit and one of the Sharp original
port which switch the external and the internal FDD.

4-4. Keyboard

Main paris of the keyboard interface is managed by two devices of
the 80C42 and the 80C52. The 8052 scan the keyboard matrix and
its data is sent to the 80C42 in a serial form. Since the signal on the
keyboard matrix is analog, depression of a key is informed by inter-
rogating the voltage. In order to allow the 80C52 to handle this signal,
there is a need of a digital io analog conversion which is carried out
by the keyboard interface chip (3JD2CA1A). Not only the 80C42
converts it to the form that the scanned data may be handied by the
processor (ASCIIJIS), an interrupt is caused to the processor via the
IRQ1 line. The processor reads the keyboard data from the 80C42
within the interrupt routine and stores in the key buffer.

SIOCFR register (Index 02H, R/W}

Bit | Signal name Significance
g~2 FDDO-2 Reserved bit, read/write possible
3 %SI0EN Internal SIO on/oif setting
4 Si01/2 Internal S1O port allocation
5 *INTKEY | internal key on/off setting
6 *LCDEN | Display device selection
7 —_ Undefined
~ Table 4-35
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4-5. Display Gircuit | . ...

This model has a 82C455 VGA display. controller for both LCD and
CRT dlsplay In VGA (Video Graphics Array) mode, maxlrnum reso!u-
tion 1S 840 % 480, 256 coldrs out of 256k calors (m CFIT) 16 gray
scale for LCD. And also the backward compaﬁblhty (MDA,CGA, EGA
HGC) is supported in thls cth

4.5-1. 0verwew of Dlsplay System
1) Dlsplay mode ‘ o

_ The display mode of this qu_eJ_Ls_tLQt_Qﬂly_cnmpanhlunJLGA,_buL

also EGA, CGA, MDA and HGC display adaptors.
in the cases of IBM VGA etc., some of CGA application’ softwares are
not-éble. to: excuted: properly- though, with this model,. even those
application softwares cart be excuted successfully.

2) VGA mode (Video Graphics Array)

An analog type display will be used with the VGA mode and ean be
displayed 256 colors simultanedusly dutof 256 thousandscolors. And
it supports 480 lines in-the horizontal resoluilon in addtlon to current
maximum resolunon of 400 resolution.

3) EGA mode (Enhanced Graphlcs Adaptor)

‘A digital type display will be used with the' EGA mode aid can be
displayed 16 -colors simultanecusly out of 54 colors. And it supports
350 lines. In the. horizontal resalution.

In the cases of VGA or EGA modes, the GG font will be given by the
software when bootmg, the BIOS sets up the default of CG font.

4) CGA mode (Color Graphlcs Adaptor)

A digital type display will be used and it supports 200 lines in the
horizontal resolution.

5) MDA mode (Monochrome Display Adaptor).

A monochorome digital display will be used, it only supports 720 x
350 dots resolution character mede. {in case of PC-6500, 640 x 350
dots resolution.)

6) HGC mode (Hercules Graphics Card)

A monochrome digital display is used with graphics card made by
Hercules and Has graphics function. The function of HGC itself is
expanded version of MDA, and normally initiated at the same mode
of MDA.

Since the graphics mode of HGC is 720 x 348 dots, the PC-8500 will
only supports to CRT.

4-5-2. The relationship between each mode and

display type
— Mode \
Display type N VGA EQA _CQA MDA HGC Conqectur
Anialog Display for VGA OO0 |0 |0O|QO|Analog
Enahancéd Color Display x | O[O | =% | x [ Digital
_Color Display x i x [ O] x| x {Digital
Monachrome Display x | x | x| O] O |Digital
LCD Ol |O|[C|a —.
Q... Support A ... Functions as MDA x..... Notsupport
wrmre st o Table 4-36 T

In table 4-36 the display type and mode should ba selected on the
set-up menu, and effective when the system is booted. The selection
of LCD and CRT can be switched by the slide switch located on the
side of the main unit.

4-5-3. VGA mode control -
The'eolor display oontrol of this model VGA mode

- 520455 ) Video DAG )
VRAM VGEA Conteélier -« Colar Regunar
__l ‘ ST St EE .
| [hedal : e U ledlete ]l
' Palaﬂa Hsgfslsr i I -
b ay ' gt H - o L
glsp!ay ' . » Color. H T I_ K 84 Iavel B slgrlal
ata’ - ' A I I I
) ! SBI&PJ ngiller . ; - Mlevelengnal
. .: —" T E ﬁlevel R signal
o | S
Flg 410

Since the display to LGD § |s not thrcugh the V:deo DAC as shown in
Fig. 4-10, the appllcatlon soﬁware usmg Video DAC wull only be
gffective to CRT.  *

4-5-4. Display toning this model

This model is capable 1o dlsplay 16 tcmng and se[ects the tone by
giving the each toning data to the palette register.

The iollowing method is-used: for managing 16 kinds of tone for this
model. .

In ¢ase of 16 tones; the basic irame frequency is normally 15_-_ti__mes.
ON and CFF action of 1-dot en the LCD is made at the cycle 0/15,
115, 215 1515. However, because of the characteristic of the
LCD, the dlsplay flickering is unaveidable at the cycle time of 1/15.

To reduce the flickering for his model, the following measures are
taken;

1) Increases frame frequency
2) Increasds basic cycle ime
3). Shifts the ON/OFF cycle of nsighboring dots

Even the above measures are taken for this model, there are still little
flickering existed as follows;

1} Because of 16 toning, it is unavoidable to have some part of
flickering tone.

2) It Is not possible to shift the ON/OFF cycle of neighboring dot in
the tile paitern display mode, therefore, at this mode, little flicker-
ing are shown.

3} Low resolution made like 320 dots in width, 2 x 2 dots are used to
display 1 dot on-the LCD, since 2 x 2 dots make ON/OFF action at
the same time. Thus, the flickering is noticeable.

4-5-5. Compensation capability

The resolution of the LCD is 640 x 480 dots though, only 640 x 400
dots resolution is used for text mode. In this case, all the dots of LCD
is not used by doing centering speration.

Also, this model is capablg to handls a full sereen of 640 x 480 dots
at Expanded mode of LCD.

The above function is called "Compensation capability’, and thers are
two types of compensations. One is text compensatlon and the other
is graphic compensation. Text compensation is displaysd in F|g 4-11,
and graphic compensation is in Fig. 4-11.

[Text Compensatlon] e

A

Fig. 4-11
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At text mode, the 350 or 400 lines horizontal resolution is compen-
sated by enlarging the most upper line of the character font.

However, since most CG fonts used in Europe countries, use the
upper ling is used also as character data. Therefore, if this methed is
applied 1o those fonis, the compensated character is changed to
non-existed wrong character. This model doss not use this method
actually.

[Graphic Compensation)

A

Fig. 4-12
The horizontal resolution is enlarged by duplicately 1-line per several
lines over on all the screen. In this case however, since the dupli-
cated line not always sets in between two characters. If a duplicated
line sits on a character, the character looks distored.

The graphic compensation function ig originally used for gaphic mode
though,also used for text mode for this model.

4-5-6. Conventional CRT support
{clock switching)

In VGA mode, analog CRT is used to present the beautiful color but in
another mode CGA/MDA, digital (conventional} CRT is needed. In
order to support these CRTs, clock pulses can be changed by the
signal from 82C455 {(ERMEN signal) Refer to Fig. 4-13.

When ERMEN signal is HIGH,
28.322 MHz (for VGA monitor)
25.175 MHz (for EGA monitor)

When ERMEN signal is LOW
16.257 MHz (for MDA monitor)
14.31818 MHz (for CGA monitor)

The ERMEN signal is set by the BIOS according fo the CRT type
assigned in the SETUP menu.

are selected.

are sefected.

N
PC—6500
4-5-7. Address/Data multiplexer

The 82C455 uses several pins for address/data to reduce the number
of the pins. So the address/data multiplexer is needed.
(Refer to Fig. 4-14)

820455
— i —
HDOLO DIR &
A M
A0 - 15 RIS C— R
RDHL DIR &
“++ < SAQ~7
<1
DATAEN
—+ < SAB ~ 15
erer (3->__’
< < £ 0
[ ] mg

AC 157 82C455
16.257MHz 1A
1y CLK1
28.322MHz 1B
14.31818MHz 2A
2y CLKD
25.175MHz 2B
5
ERMEN
LCD clock CLK2

Fig. 4-13 clock switching
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Fig. 4-14
Address/data multiplexer

4-6. Description of black/white liquid
crystal backlight inverter
(type: IV18106)

4-6-1. General

This PWB unit is employed tc drive the LCD backlight (cold cathode
ray tube} which will be directly installed to the plastic cabinet inside
the display. Three connectors are used for the I/C and control signal
interfacing.

NOTES: 1. This unit drives the entire backlight circult with the

power supply only, except that it is connected with an
exiernal VR and control lines.

2. Since it is an assembly unit, parts replacement and
repair are not allowed. in case it has {o be replaced with
a new one, unfasten the connectors and remove
SCTews.

3. Pay attention to a high tension voltage of 1000V on the
secondary side when operating. For wires that are ex-
posed over and below the transformer, these must be
treated with care as it may result in wire breakage.

4. Since this unit is compact and low profile, the board
height is low, width narrow, and leng in the longitudinal
direction, it would be liable to damage if subjected to
twisting. So, never drop or twist it to avoid possible
damage. :

4-6-2.Electrical characteristics
(1) Maximum allowable ratings

Parameter Symbol Rating
Input voltage Vin 16V
Input powser Pin  3.6W
Operating temperaiurs Ta 0~50'C
Storage temperature Ts —20~75°C

. - 80% with maximum wet
Operating humidity RH ball humidity at 35°C
Table 4-37
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(2) Electrical characteristics.i1i” ~ .0 il 20 A en
R Pararieter < < Syimbel | fal” v Nete
Inputvoltage ~ [ Vin V™| B0z16i0V)
Input current 1 oin 02¢4A | -
No-load reloase voltage .| Vs AC100Vime | Lamp load
Tubecurrent . _ _ - [-IL. | . 5.0mA \\;E‘:EI?ZV,
Oscillatiorifregiiency ~ !~ 'f " | ~ " B8kHz R
Chipping frequency |- “Tch 60kHz o
| __Teble438 . L
The follawing circuit is used foi'.iﬁtensity adjustment.
vn‘f@““ LTI :
© 1, |

(3) Gonnector pin layaut

% GN3- - - 7 VCN2 CN1
131 _ Lo

Fig. 4-15
PWB top view
{a) CN1 pin configuration o
PinNo. ;. | ..Signalname.  _|. Symbol
@ 7 ] T"énNn. | GND
@ N [T
@ our - - ouT
(b} CN2 pin configuration L
Pin No. Signal name ‘ Symbal
© - .|  +Bsupply 4B
@ : NG . SR
<) GND. GND.
{c) CN3 pin configuration [
T pPinNe. |7 Signal name . Symbal
D Intensity control VR | VR
e " GND, |  GND.

@ - Control. ' CONT

[ees|

4-6-3. Circuit diagram

& |[D1—
NG 23

eNe {2
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CHAPTER 5. HDD

5-1. CP2024 (20MB HDD)

5-1-1. Introduction

The CP2024 is a high performance 2.5 inch low-profile {.69") 21.4
megabyte {formatted) disk drive with 23 ms average seek time (max)
which is designed 1o operate on an IBM PC/XT & PC/AT or equivalent
computer. The drive features a low 5V power requirement and high

. shock resistance, enabling__battery_operation in_portable environ- .

ments.

5-1-2. Key Features
+ 2.5" Form factor

* Single 5 Volt supply

* Low power requirements
+ §.0 oz unit weight

+ High performance rotary voice coll actuator with embedded servo
system

* Single connector for power & interface

* Two of seven run length limited code

* High shock resistance.

* Sealed HDA with internal air filtration system

* Automatic actuator laich against inner stop upon power down

» Microprocessor-conirolled diagnostic routines that are automat-
ically executed at started-up

* Automatic error correction and retries.

* Block size 512 byles

* PG XT/AT interface

¢ 1:1 Interleave

* 8K Buffer with Look-Ahead Read Capability
* Master/Slave option

5-1-3. Specification Summary

I
PC-6500

5-1-3-3. Performance

Track to Track: 5.0 ms
Average: 23 ma{max)*2
Maximum: 40.0 ms

Seek Times*®!

Average Latency 8.7 ms
Rotation Speed(+0.1%) 3433 RPM
Controller Overhead 1.0 ms

Data Transfar Rate (To/From Media) 1.25 MByte/second

" 'Data Transfer Rate {To/From Buffer)
(0 RPM - Ready) Typical: 7 seconds
Maximum: 15 seconds®3
Typical: 3 seconds
Maximum: 10 seconds

Stop Time (Power Down)

Start/Stop Cycles 40,000 min.
Interleave 1:
Buffer Size 8K

*1 The timing is measured through the interface with the drive
operating at nominal DC input voltages. The timing also assumes
that:

* |/O driver overhead and system hardware dependency have
heen subtracted from timing measurements.

*2 The average seek time is determined by averaging the seek time
for a minimum of 1000 seeks of random length over the surface of
the disk

*3 Host system must allow & minimum of 80 seconds for drive
electronic to facilitate retries for the READY line to become active.
Cne retry is equal to 25 seconds.

5-1-3-4. Read/Write

Interface XT/AT

Recording Method 2 of 7 RLL code

Recording Density{|D} 34K hits per inch

Flux Density(ID} 22.6K flux reversals per inch

5-1-3-5. Power Requirements {Typical)

. 5V {legic +5V motor
5-1-3-1. Capacity @ dogle) | 48V el POWER
| Formatted Mbytes | 21.4 Mbytes | Read/Write/ 500 ma 100 ma 3.o0w
. . i Seek Mode
5-1-3-2. Physical Configuration Idle Mode 200 ma 100 ma 15W
Standby Mode 90 ma 0ma A5 W
Actuator type Rotary Veice-Coil Sleep Mode 50 ma 0ma T oog W
Number of Disks ! Spin-Up Mode 110 ma max 750 ma n/a
Data Surfaces 2 (3 seconds)
Data Heads ' ’ : 2
Servo Embedded
Tracks per Surface 654{zero to 653) Read/Write/Seek Mode: occurs when data Is being read from or
user written to the disk, or when the actuator mechanism is in motion.
Track Density(TPI) 1700TPI Idle Mode occurs when the drive is not reading, writing or seeking.
Formatied Track Capaciiy(Byles} 16,384 user The motor is up to speed and DRIVE READY condifion exists. Ac-
Bytes per Block 512 tuator is residing on last accessed track.
Blocks per Drive 41,856 user Standby Mode occurs when the motor is stopped and actuator is
Sectors per Track: parked, STANDBY MODE will oceur after a programmable time-out
physical 33 since last host access occurs. The drive will [eave STANDBY MODE
user a2 upon receipt of a command which requires disk access or upon
receipt of a spin up command.

| *1 The CP2024 defaults 1o a translate
haads, and 17 sectors on power up.

mode of 615 cylinders, 4
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Sleep Mode occurs when all electronics are disabled. Requires Host

to reset to exit the SLEEP MCDE.

- 75 MByte/second |
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Spin-Up Mode: oceurs while the spindle motor is.accelerating from
its rest state to its operationat speed: Buring the ypical spin-up cycle,
current on the 5 volt motor line may reach up to 800 mA for up to 500
micrbsecon_ds.' The “specified current is the averaged value over the
spin-upcycle. T
Maximum noise allowed (DC to 1 MHZ, with equivalent resistive
load): +5V DC:2% ‘
5:1:3:6. Physical Characteristics

B89 x 2.75"x 4.000

Outline Dimensions + .010"

| Weight _ 6.0 ounces

;5-."1 -4. Environmental Characteristics
51'4-1Temperatu re.. R

Operating 5°C 10 55°C

Non-operating: —40° 10 60°C

Thermal Gradient 20°C per hour maximurm
5~1-4-2, Humidity '
Operatng .~ | 8%1t080% non-condensing
Non-operating = .. .| 8% to 80% nan-cendensing
Maximum Wet Bulb " |26°C -

5-1-4-3, Altitude (relative to sea level)

|~200 to 10,000 fest
46,000 feet

Operating .
Non-operating (maximum}

5.1-4-4, Reliabliity and Maintenance

MTBF 50,000 hours (PCH)*!
MTTR : 10 minutes typical -
Preveriive Maintehance Nong

Compaonent Design Life ' 5 years

<1 non-recoverable error in

Data Reliability
) 10" bits read

*1population is minimum of 100 units
5-1-4-5. Shock and Vibration

Shock
Vibration

1/2 sine pulss, 11 msecond duration
‘Swept sine, 1 octave per minute
{measured withioui shock isolation})

100 G's {without non-recoverable
errors)

Non-operating shock

Non-operating vibraticn

5-31 Hz .1 inch double amiplitude

32-500 Hz 5G's _
Operating Shock 10 G's (without non-recoverable errors)
Cperating Vibration

5-10 Hz .1 inch double amplitude

11-500Hz 5G's (without non-recoverable errors

or throughout degradation)

5-1-4-8. Magnetic Field T e
The disk drive will meet its specified performance while operating in
the presence of an externally produced magnetic field under the fol-

lowing conditions:
Fraquency Field Intensity
0 to700Khz - 6 gauss maximum
700 Khzto .5 Mhz" 1 gauss maximom

J

5+1-4:7 AcouisticNoise o
The sound préssure level wil not gxceed 40 dBA af a distance of 1

© Tieter from ths dive:

5-1-5. Customer Options
PC XT/AT Interface

The CP2024 are designed to operate in either XT or:AT intgrface
single drive mode. On power up, the state of interface pin 44 (-XT/AT)
is sampled and appropriate mode of operationi i§ seleetéd. An LED
drive signal is provided via the interface o .

i) N PA R P

Master/Siave (AT only) o

The CP2024 is designed 1o operate either as a master.(C drive) or a
slave (D drive) depending on the state of Jumper E2. The
master/slave is not supported in XT mdde. The drive will be con-
figurated as a master or single drive when its shipped. On power up,
the state of jumper E2 is sampled and the appropriate role
(master/slave} is selected. When jumper E2 is closed, the drive will
assumg the role of master. When jumper E2 is open, the drive will act
on the slave. In.single .drive- configurations, jumper E2 must be
closed. For location of jumper E2, see outline drawing (Figure 5-1).

Ses note

below Power and

PINi-
1 task fail intarface

Master (C drive) whan E2 is clased.
As shown,

For slava (D drive) when E2 is opsn,
Stora jumpar as shown:

Ec2) 51
Jumper—»30)

Figure 5-1. Gustomer Oplions

5-1-6. Interface Connector

The CP2024 has a 44 pin right angle interface/power connector
mounted on the PCB. The recommended mating connector is DuPont
Part Number: 69764-044 or equivalent. The maximum cable length is
two feet.

5-1-6-1. Diagnostic Routines "
The microprocessor performs diagnostics upen application of power.
If an error is detected, the CP2024 will not come regdy.

X T I S
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‘++++++++++++++++++++++++
I TR P PP P P

{.143[3.68])

Hil|

—

(Factory test
points-4X)

p—— Position 20 key

{[2.0 x 2.0
2 x 25 90"hearder}

(.387 [9.83])

Figure 5-2. Connector

5-1-7. Electrical Description
5-1-7-1. Signal Levels

Al signal levels are TTL compatible. A logic "1"is > 2.0 Volts. A logic
"o is from 0.00 Volts to .70 Volts. the drive capability of each of the

inbound signals is described below.
5.1-7-2. Pin Descriptions

PIN SIGNAL PIN SIGNAL
01 | -HOSTRESET p2 | GND

03 | +HOST DATA7 04 | +HOSTDATAS
05 | +HOST DATAS 08 | +HOST DATA9
07 | +HOST DATAS 08 | +HOST DATATO
00 | +HOST DATA4 10 | +HOST DATAT1
11 | +HOST DATA3 12 | +HOST DATA12
13 | +HOST DATAZ 14 | +HOST DATA13
15 | +HOST DATA1 16 | +HOST DATA14
17 | +HOST DATAQ 18 | +HOST DATAI5
19 | GND 20 | KEY

21 | RESERVED 22 | GND

23 | -HOST IOW 24 | GND

25 | -HOST IOR 26 | GND

27 | RESERVED 28 | *HOSTALE

20 | RESERVED 30 | GND

31 | +HOSTIRQ14 32 | —HOST 016

33 | +HOST ADDR1 34 | -HOST PDIAG
‘a5 | +HOST ADDRO 36 | +HOST ADDR2 ™
37 | -HoOSTCSO 38 | -HOST CST

39 | -HOST SLV/ACT 40 | GND

— 29~
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Signal Dir Pin Description
Name
~RESET 0 1 Reset signal from the Host system which is active low during power up and inactive thereafter.
02,19, Ground bsetween the drive and the Host.
22, 24,
GND 26, a0,
40, 43
+DATAC-15 18 bit bi-directional data bus between the host and the drive. In AT mode, the lower 8 bits, HD0-HD?, are
/O 3-18 used for register & ECC access. All 18 bits are used for data transfers. In XT mode, only the lower 8 bits
are used. These are tristate lines with 10mA drive capability. :
Akey 1 _ne. g ?zb Tl:used pin ¢lipped on the drive and plugged on the cable. Used to quarantee correct orle_rlla,tmﬂ_qf the
RESERVED 0 21,22 | Reservad .
Write strobe, the rising edge of which clocks data from the host data bus |r1to a reglster or the data
-[OW O 23
register of the drive, .
—I0OR 25 Read strobe, which when low enables data from a register or the data register of the dri\‘.re anto the host
data bus. The rising edge of |OR latches data from ihe drive at the host. o
—-DACK 0 27 DMA hand shake signal used to select drive data register(XT only) Ly
+DRQ | 29 DMA hand shake signal used to request data byte transfer: (XT orily} '
Interrupt to the Host system. In AT mods this signal is enabled only, when the drlve is selected and the
hest activates the -[EN bit in the Digital Cutput Register.. When the -IEN bBit is |nact|ve, or the drive is not
selected, this output in a high impedance siate, regardless of the state of e IRO hit. The interrupt is set
+RQ | 31 when the IRQ bit is set by the drive CPU.
IRQ is reset to zaro by a Host read of the Status register or a write to the cammand register. In XT mode,
this signal is enabled when ihe IRQ enable bit is set and the drlve has completlon status available for the
host. This signal is a tristate line with 10 mA drive capacity.
Indication to the Host system that the 16 bit data register'has been addressed and that the drive is
-l016 I 32 preparad to send or receive a 16 bit data word. This line is iri-stats line with 20 mA drive capacity. (AT
mode only),
-PDIAG | 34 Passed diagnostic. This signal is ignored by the drive.
SAD, AT, A2 o 35:,3 E:?3, Bit binary coded address used to select ihe individual registers in the drive.
080 0 a7 Chip select decoded from the host address bus. Used to select some of the Host accessible registers.
NOTE: This signal should be disabled by the Host when data transfers are in progress.
Chip select decoded from the Host address bus. Used to select three of the régisters in the Task File. AT
—-C81 G 38
meode oniy.
=-ACTIVE | 39 Signal from the drive used te drive an actlve LED whenever the disk is being accessed
+5V (Logic) 0 4 5 volt +/~5% supply to drive circuitry.
+5V (Motor) o] 42 5 valt +/-5% supply to drive motors,
XT/AT o 44 Interface mode select. This signal is sampled on power up and will select XT or AT operanng mode as
- requested by the Host. : e .

=30=




5-2. MK1122FC (40MB HDD)

5-2-1. GENERAL DESCRIPTION

The MK1022FC/MK1122FC comprises a series of intelligent disk
drives, hereinafter referred to as the MK1022FC/MK1122FC or simply
as the drive.

The drive features an IBM PC-AT® embedded controller that raquires
a simplified adapter board for interfacing to an AT or AT compatible
bus. The drives employ Winchester technology and a closed loop
servo control system to realize recording density of more than

...100Mbitinch?..and _average_access. ime.of 23 mS with_highest _

reliabiiity.
It features smallest and lightest drive with 17mm height half space of
market standard 3.5" micro FDD and 180gram of weight.

The MK1022FC/MIK1122FC consists of an HDA (Head Disk Assemb-
ly} and a printed circuit board. The HDA is a sealed module and
contains a disk spindle assembly, a head actuator assembly and an
air filtration system. Reliability is enhanced through the use of
Winchester technology. The actuater is a rotary voice coif motor and
provides high-speed access.

The disk is driven directly by a DC spindle motor. Air fittration is
provided by means of a high performance air fillration system using
both breather and circulation filters,

The drive provides a carriage lock mechanism which activates auto-
matically on power down, thus preventing head/media damage during
non-operating or transportation conditions.

The printed circult board is located externally to the HDA and con-
tains all the electronic circuitry necessary to operate the drive except
the head drivers. This board contains the power supply and interface
signal connectors. Only the head control IC's are located within the
HDA. The circuitry performs the following functions:

Read/Write, Task File Control, Spindle Motor Cantrol, Seek and Head
Positioning Servo Centrol and Abnormal Condition Detection.

5-2-2, KEY FEATURES

% High capacity in smallest size

* Singie platter of world smallest 2.5" accommodating formatted
capacity of 40MB.

+ Slim (17mm height) and light (180gram welgh) design
% Fast access and fast transfer
* Quick spin up of Spindie Motor-3 8

« 23 msec average access time realized by optimized balance
and effective magnet of Rotary VCM

* Bus transfer rate up to 5.0 megabytes/second and disk transfer
12Mbit/second (40MB model)

* Read ahead cache improved system throughput
% Intelligent Interface

 Emulation of 1BM PC AT Task File and all AT commands plus
additional commands.

« Any drive configuration is applicable by translation mode
* Quick address conversion in translation mode

% Data integrity
= Automatic retry and corrections for read errors.

*+ 56 hit computer generated ECC polynomial with 11 bit burst
error correction capability.

» Defact free product by defect alternation during format
~ % High reliability
* Powerful seli-diagnostic capability.

* Fail-safe power down return heads to landing zone with auto-
rnafic carriage lock realized high immunity to shock.

* Low power cansumption

I
PC-6500

= Reduced power consumption by Power Gontrel command

5-2-3. BASIC SPECIFICATION

MK1122FC
Capacity (Megabyles)

Formatted 43.0
Actuator type Rolary Voice Coil Motor
Servo method Sector Servo
Format Hard Sector
Number of disks T
Number of data heads 2
Number of user data cylinder 977
Track capacity (formatted) 22,016
Bytes per sector 512
Number of sectors per track 44
Number of sectors per track 43
Number of seclors per unit 84,022
Recording method 1-7 BLL
Recording density

TPI 2,000

BPI 51,891

FRPI 38,918

5-2-4. PERFORMANCE
Access time {msec)™’!
Track 1o track seek™ 5
Average seek*® 23
Max. seek 40
Rotation speed (RPM) 3,200£1%
Average Latency Time (msec) 9.4
Internal Transfer rate (M bits/sec) 12
Host Transfer rate 5.0 Mbyte/sec
Sector Interleave 1:1
Track skew yes
Buffer size 32kByte
Cache Read Ahead Cache
Start time
upto Drive Ready 3 sec. (TYR), 15 sec. {(MAX.)

Stop time (when power switched off) 4 sec. (TYR}, 8sec. {MAX)
Recovery fime from S tand-by 3 sec. (TYF)

(x1)

Under the condition of normal voltage, 25°C normal tempera-

ture and of placing bottom side down

(x2) Average time to seek to all possible adjacent frack without head

switching

(x3) Average time o travel between all possible combination of track
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5-2-5: POWER REQUIREMENTS - -
5-2-5-1, Supply voltage

5-2-6. Mechanical Specification " .~
5-2-6-1. Dimension

(note_ 3) Under nominal condilion {(25°C, 1,013mb) and 5V + 0%
(note 4) V5%

5-2-5-3. Power Sequénce

If the 5V Logic is separated from 5V Motor, both line should be turned
on and off within a second longest.

Waltage
F

4
{3. 5)

{3.5)

3 (]

{1. 3)

1 9.4

Poweroff |0 Headrwme|

- Seek | Idle Stand-by
Spinning up

Poweron  Calibration

Fig. 6.1 Power Consumption Profile

(1) Supply for Logic Widh 276" (70.0mm) - - 7
| Allowable voltage range 5V £5% !-.l.eigh;t“ ieET{(17.0mm) ¢
Allowable noise/ripple 100mvp-p orless ..*. - - Depth 3.94"(100.0 mm)
Currant ’ tolerancs: 04mm =
1 . Staiting .~ 200 mA : T
. Sseking 200 mA _Etgr, 2,|1 _s_[ngs an outling of the drive.
. Redding/Writing 230 mA : ‘ L
Idie 21¢mA C el
T Stand-by ' 60 mA 4-M2.5
Sleep 42 mA | C il N G
.3(2")'§upply for Motor o N ) " ' N L — 17 ™~
Allowable voltage range 5V 5% o =~ 1 i Ti ‘ g ‘
| Allowable noise/ripple 100mvp-porless -. - 349, . o 384, ,3 :
Current Co Dol
| --Starting 500 A -‘ .
~Seeking 100 mA “
Reading/Writing 90 mA qooE
< dle 75 mA '
¢ Stand-by 3mA
Sleep 3m A
§-2-5-2, Power consumption
Average (note-3)- [ . 'Max (note 4)
Starting ' 3.5W 45 W
Reading/Writing 16W 1.8W.
| Seeking 1.6 W 1.8 W o
Idle {note 1) 1.4 W 16W
‘Stand-by {note 2} 03 W 0.4 W
Sleep a2w 03 W
(note 1) Motor is rotating in normal spaed' but none of Reading,
Writing or Seeking is executed. .
(note 2) Motor is not rotating and head is parking on CSS (Contact ) . ) UNIT - mm
Start Stop) zone. 349 . 381  TOLERANCE : 1 0.4mm

Fig. 7.1 MK1022FC/MK1122FC Dimensions (Mefric screw)

5-2-7. Pin Assignment

The following table describes all of the pins on the Task File Interface.
Header on control PC board hag 4 optién pins next to Pin 1 as shown
in Fig. 10.1. D :

an
Gptioﬁ{ -

Pin T {3

70

Fig. 10.1. Pin position
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PiN PIN

NO. SIGNALS NO. SIGNALS

1 | ~HOSTRESET 2 | GROUND
3 | HOST DATAY 4 | HOST DATAS
5 | HOSTDATAG®G 6 | HOST DATAQ
7 | HOST DATAS 8 | HOST DATA 10
9 | HOST DATA4 10 | HOST DATA 11
11 | HOST DATA3 12 | HOST DATA 12
13 | HOST DATA 2 14 | HOST DATA 13
15 | HOST DATA 1 16 | HOST DATA 14
17 | HOST DATA G 18 | HOST DATA 15
_19_ 'GHOUND ———————————— o 20 KEY . - B il . —_ - — — — _
21 | RESERVED 22 | GROUND
23 | -HOSTIOW 24 | GROUND
25 [ -HOSTIOR 26 | GROUND
27 | RESERVED 28 | HOSTALE
29 | RESERVED 30 | GROUND
31 | HOSTIRQ14 32 | -HOSTIO18
33 | HOST ADDR 1 34 | -HOST PDIAG
35 | HOST ADDR 36 | HOST ADDR 2
37 | -HOST CS0 38 | -HOSTCS1
39 | -HOST SLV/ACT 40 | GROUND
41 | +5V [LOGIC} 42 | 45V (MOTOR)
43 | GROUND 44 | RESERVED
5-2-8. SIGNAL
SIGNAL NAME DIR| PIN DESCRIPTICN )
—-HOST RESET 0 1 Reset signal from host system; active low during system power-up or detection of voltage fault.
GROUND 2,19 | Ground between the drive and the host system.
22,24
28, 30
40, 43

+HOST DATA 0-15 o 3-18 | 15 bit bi-directional data bus between the host system and the drive. The lower 8 bits, HDO-HD7, are
used for register and ECG access. All 16 bits are used for data transfers.

KEY N/C 20 An unused pin clipped on the drive and plugged on the cable. Used to guarantee correct orientation of
the cable.

-HOST 1I0W o 23 Wrile strobe, the rising edge of which clocks data from the host data bus, HDO through HD15, into a
register or the data register of the drive.

—-HOST IOR (o] 25 Read strobe, low state enables data from a register or the data of the drive onto the host data bus, HDO
through HD15. The rising edge of ~HOST IOR laiches data from the drive at the host system.

-HOST IRQ14 | 31 Interrupt to the host system, enabled enly when the drive is selected and the host activates the -[EN bit
in the Digltal Qutput register. When the -IEN bit [s inactive high, or the drive is not selected this output is
in a high impedance state, regardless to the state of the IRQ bit. The interrupt is set when the IRQ bit is
set by the drive CPU. IRQ is reset to zero when host reads the Status register or a write 1o the
command register.

RESERVED 21,27 | Reserved for future use. no connection

28,29
44 :

+HCST 1016 | 32 Indication to the host system that the 16bit data register has been addressed and that the drive Is
prepared to send or receive a 16 bit data word {open drain).

+HOST ADDR 1 0 33 Address line from the host system 1o select the registers of the drive.

—HOST PDIAG o] 34 In Master/Slave mode, reporting the presence of slave drive fo master drive and passing diagnostic
result between master drive and slave drive.

+HOSTADDRO = | O 35 Address line from the host system fo select the registers of the drive.

+HOST ADDR 2 o] 36 Addrass line from the host system to select the registers of the drive.

~HOST CS0 0 37 Chip select decoded from the host address bus. Used 1o select one of two groups of host accessible
_registers.

-HOST CSlI 0 38 Chip select decoded from the host address bus. Used to select another group of host accessible
registers.

-HOST SLVWACT 1 38 | Signal from the drive used either:

— to drive an external LED whenever the drive is being accessed
- or reporting of slave drive presence to master drive when it is conifigured as master/slave
+5V (LOGIC) 4 power line for logic and analog circuit

+5V {(MOTOR} 42 power line for the driving of moter

I is from the drive to the host systern, ‘O is from the host system to the drive, and /O is bidirectional.
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5-3. PRAIRIETEK MODEL 242 (40MB HDD)

1.0 introduction

The PrairieTek Model 242 is a 2.5 inch ruggedized high performance
disk drive optimized for an IBM PC-AT or XT compatible laptop or
portable computer. The Model 242 contains an on-board controller
with selectable interface that requires a simplifled adapter board for
interfacing to an AT or XT compatible bus.

__1.2 Key Features

Unique ramp loading mechanism for icr';ciing and unloading the
disk heads during power-downs and paricds of inagctivity.

User invoked low power modas and power-downs for power sensi-
tive applications.

High performance rotary veoice coil actuator with embedded servo
systermn.

On-board controller for direct connection to a 44-pin interface. -

Microprocessor - controlled diagnostic routines that are automat-
ically parformed at power-up.

Internal air filtration and dessicant system.
Automatic error detection and correction.

-~ Dessicarit
pack

33Performance

filtar
Balanced, ‘ ._Actuator
moving cail : magnet
rotary actuator In-hub spindle
motor
Read/write [
preamp 2-2.5 irich disk
Integrated AT/XT
Read/write heads — ] mterfaceldnve L
(shown in unioaded/ ) cantroller smgle FCB ,
parked position) - -
S 44 pin Inrerface
' .gonnectar::
Figure 1: PrairieTek Model 242
2.0 Specification Summary
2.1 Capacity
| Formatted - | 42.8 MBytes
2.2 Configuration
| Actirator Type Rotary Moving Goil
| Number of Disks 12,
Data Surfaces ~ ~~ - -~——— & -
Data Heads , 4
Servo System Embedded
Tracks per Surfage - 815:. .
Track Capacity 17,408 bytes 7
Bytes per Block 612
Blocks per Track |34 - R
Blocks per Drive ° 83gdo o n "

Seek Times .. - . |7 -
—--Trackto Track . --|'8ms
- Average ' ~[-28ms. -
Maximum ! | '45ms -
- Average L.atency l9Ams -
Rotation Spasd -~ - . | 3,307 RPM -
Controller. Overhead 1+ | ims
Data Transfer Rates
_To/From the Buffer=. |
~Burst(max) - .| 5.50MB/sec
Sustained - - " » 4,25MB/sec
. ToiFrorfithe Mé&dia |71.25MB/sec
StartTime | 2 sec (typical).
Stop Time i NA (refer to. functlonal descnptlon)
Tnterleave e Programmable U
2.4 Read/Write' * = . .i;_‘ St -y
|interface .. - - ATorXT44pin -2 oy
_Recording Method ;. .|20f7RLLCode ™ . -
Track Density:. ~ ~ 1,350 TR} :
Recording Density (1D) 38,452 BP|
Flux Density (ID}) 25,634 FCI
2.5 Power Requirements
Typical Power Dissipation )
Spin Up 3.50 watts
Ready 1.10 watls
Seeks 1.25 watts
RW 2.50 watts
Power Save Mode 0.7 watts
Standby Mode '+ - 0.06 watis
DG Input '

+5 Volts £5% D.C., 1 amp max.
Maximum ripple allowed is 2% with equivalent resistive load

2.6 Physical Characteristics

0.75"x 275" x 4.00"
(19.0mm x 69.9mm x 101.6mm)

7.94 ounces (225 grams)

Outllne Dimerision

Wsrght

i 27 Enwronmental Charactenstlcs

Temperature
Operating 5'C1o55'C
‘Norni-Operating - —40°'Cto 70°C
Thermal Gradient 20*Crhour max
Humidity
Cpierating 10% to 90% non-condensifig
Non-Operating 10% to 90% non- condensmg
Max Wet Bulb - 30°C S
- Altitude (relative to sea
Ieve[)
--Operating .., . | =100040.10,000feet. .. .. . .. ..
Non-Operatlng {max ) 40,000 fest

" 2.8 Reliability and Malntenance

-f MTBF. 100, 000 POH
MTTH 5 finutes typical
| Start/Stops, . . .| 250,000 .
'Preventive Malntenance ' Nene
~Component Dessigntife . | 5 years
| Data Reliabllity <1 non-recoverable errof in 101?

o blts read :

.
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Il

* 2 X 2MM

A4PIN
HEADER

i- T
N M2X.ATHO(@X  M2X.4THD{aX) J o‘gm
X 0.09 DPECTTOM

X 0,06 DP SIDE

P-TEX 2MM CONNECGTQ
ATTACHED TO PCBA

-

Figure 2A: 242 Mounting Specifications/Dimensions

2.9 Shock and Vibration The following table describes all of the pins on the 44 Pin Inlerface
i . de i ignated by pin 44.
Shook (172 sine pulse, 11 ms duration) Connector {J1} in AT Mode. AT Mede is designated by pin 44
Nen-Opsrating 100G l{e] 1o
Operating 5G PIN SIGNAL PIN SIGNAL
Vibration (swept sine, 1 octave per minute, 01 | -HOSTRESET 02 | GND
, 10-400Hz) 03 | +HOST DATAY 04 | +HOST DATA B
Non-Operating 5 G peak to paak 05 | +HOST DATA6 08 | +HOST DATA
Cperating 1 G peak to peak
. 07 | +HOST DATAS 0B | +HOST DATA 10
{without non-recoverable errors}
09 | +HOST DATA 4 10 | +HOST DATA 11
2,10 Magnetic Field .. __._. ____ . 211 +HOST DATAZ _ | 12 | +HOSTDATA 12 _ __
An externally induced magnetic flux density may not exceed 10 gauss 13 | +HOST DATA 2 14 | +HOST DATA 13
as measured at the external drive surface. 16 | +HOST DATAA 16 | +HOST DATA 14
2.11 Acoustic Noise 17 | +HOST DATA O 18 | +HOST DATA 15
Sound pressure level at 1 meter - 38 dBA. (Ready Mode) 10 | GND 20 | KEY
2.12 Safety Standards 21 | Not Used 22 | GND
The Model 242 disk drive is designed to comply with relevant product 23 | —HOSTIOW 24 | GND
safety standards such as: 55 | —HOST IOR 26 | GND
* UL1950 Electronic Data Processing Units and Systems 27 | Not Used 28 | Not Connected
* (SA C22.2 No. 154 Data Processing Equipment 29 | Not Used 30 | GND
» VDE 0804 Regulations for Telecommunications Apparatuses in- 31 | +HOST IRQ 32 | -HOSTI1016
cluding Information Processing Equipment 33 | +HOST ADDR 1 34 | -PDIAG
+ |EC 435 Safety Reguirements for Data Processing Equipment 35 | +HOST ADDR O 36 | +HOST ADDR 2
37 | ~HOST CS80 38 | -HOSTCSI
39 | -ACTIVE/SLAVE PRESENT | 40 | GND
7 2 41 | +5V Supply 42 | +5V Supply
43 | +5V Return 44 | +AT/=XT

o
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CSIGNALLNAME | DIR o[~ «iPIN &5 o5, SUUE SRR R B DESCRIPTION I LI e
-HOSTRESET: | 0" “ot ™ gl Fieset sugnal ‘from the Host system whichi i§ active low duiring power, up ant active thereafter.

GND . | — | 02 | Ground between the drive and the Host. PR
L | 18 bit bi-directional data bus between the Host and the drive, The lower 8 bits, HDO~HD? ars used for
+HOST DATA .| O [ 0318 register & ECC byte access. All 16 blts are used for data transfers These are tri-state lines with 24 ma
T ) drive capability. : ; -
GND- .- - — "8 | Gfound betwsen the drive and the Host Tt : iy i
[ KEY _ 20 An Uniied pin chpped ari the drive-and plugged on the cable: Used fo guarantee oorrect orentatlon of
e ] "~ |thecable, . - U A Sl
“NotUsed = — 21 Not Used .
GND . | = 22 Ground between the drive and the Host. .. T
~HOSTIOW .+ o . oy Write_strobe, the frailing edge of which c!ocks data trom the Host data bus HDO through HDtS mto a
i : register.or. he Dafa register of the drive. o .
GND — 24 .Ground between the drive and the Host. .
~HOSTIOR ’ o ! 55 . Read strobe, which when iow enables data from a drlve reglster onto the Host qata bus HDO through
: HD15. The tralling edge of —HOST IOR latches data from the drlve at the Host
GND . -— 26 | Ground! between the drive and theHost. = * -
Not Used — 27 | Notused N
Not Cornacted© | - — 28 Not connecte‘d"
Not Used — 29 ‘Notyused -
GND — 30 Ground between the drive and the Hast. -
Interrupt to the Host system, enabled only when the drive is seleeted, and the Host activatas the —IEN
bit iri the’ Digital Quiput register. When the -IEN. bit-is inactive high, or the drive is not selected, this
+HOST IRQ I . 31 outpit is in a high impedance state, regardless of the state of the [RQ bit. The interrupt is set when the
1RQ bit is set by drive micraconirolier. IRQ is reset to zero by a Host read of the Status register or a write
to the Cofimand reglster ‘This signal is a fri-state line with 24 ma drive capagity.
~HOST 1016 [ an Indication 10 thé Hast system that the 16 bit data register has been addressed and that the drive is
prepared 1o send or receive a 16 bit data word. This line is tri-state line with 20 ma drive capacity.
-PDIAG | 34 Passed diagnostic. Output by the drive if it is the slave drive. Input to the drive if it is the master drive.
This low true signal indicates to a master that the slave has passed its imlernal diagnostic command.
+HOST Three bit binary coded address lines used to select the individual registers in the task file.
0] 33, 35, 36
AQ, A1, A2
+HOST CS0 37 Chip select decoded from the Host address bus. Used to'select low-order Host accessible registers:
—HOST ¢34 o 38 Chip select decoded from the Host address bus. Used to access the three high order registers in the
Task File.
—ACTIVE/SLAVE Signal from the drive used to drive an active LED whenever the disk is being accessed. This signal is
PRESENT 11O 39 active low when the drive is busy and has a drive capability of 48 ma. In a two drive system, this signal
is driven low by the Slave drive fo indicate its presence to the Master drive.
GND —_ 40 Ground between the drive and the Host.
+5V SUPPLY 41, 42 +5 Volt drive supply
+5V RETURN 43 +5 Volt P.S. ground
+AT /-XT 44 When connected to +5V or left open this signal will enable AT Mode.
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Chapter 6. LCD (LM64N674)

6-1. Structure

Structure: The 640 x 480 full dot liquid display graphic display unit
consists of an LCD panel, electronic component printed
circuit board, and the film carrier LS| that electrically con-
nected.

PC6500
6-3. Specification
Thl. 8-1
ltem Characteristics Unit
%1 Physical dimensions | 244(W)} x 185(H) x 7MAX(D} mm
Effective display area | 205(W} x 155(H) mm

Display format 840(W)} x 480(H) fulf dot -

e Printed circuit board

Film carrier LSI

Film carrier LS|

Fig. 6-1

6-2. BLOCK DIAGRAM

Dot size 0.28x0.28 mm
Jumper————————"~ —
Printed cireuit board Dot space 0.03 mm
slectronic components .
I(nsened on the back of *2 Dol color White x3 -
%2 Background color Black -
Weight About 240 g

i

3ﬂ'

*MG : Generator 640 X 460 LCD

cirauit

VoD Bias voliaga

]
=
[

%1: The physical dimensions of the unit excludes the LCD sealed
pottion.

%2: The color of the LCD panel may vary according to the environ-
mental temperature due to the characteristic of the LCD panel.

%*3: Data"H" — ON=white = When the
RV line
Data "L" — OFF=black is open.

Negative logic is estab-
lished when the RV line
is connected to the VDD
line.

6-4. Absolute maximum rating

(1) Absolute electrical maximum rating
Thl. 6-2

ltem Symbol Minimu| Maxim Unit Note
m um

Fer logic circuit Vpp - Vss 0 6.0 V | Ta=25C

For liquid crystal

drive circuit Ta=25C

Vop — VEE 9] 33.0 v

Input voltage Vin 0 Voo Vv | Ta=25C

oty i 1 i m&

47~

For liquid crystal

drive Vo - Vo 0 28.0 A4

Ta=25C

(2) Environmental requirements
Thl. 6-3

Storage Operating

ltem Mini- | Maxi- | Min- | Max- Note

mum mum mum mum

Temperatur
e

-25°C | +B0°C 0C +45°C

Free of
meisture
condensatio
n

Humidity NOTE(1) NOTE(1)

Ta=40C...
Tas40'C...

NOTE(1): 95%RH, max.

Ta=40"C.

Absotute humidity must be 59%RH with - - -



L
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6-4. Electrical characteristies -+~ .7

Q) o
: , Tol. 6-4 e
L Ta = 25°C, Vop = 5V + 5%
. ltem.. . Symbol ~ CGI‘IdlIIO]'I Mlnlmum Maxtmum Unlt " Note
For [ogtc circuit supply voltage Vpp-Vss drs | se | 525 v
For quwd crystal drive circuit supply o IRYE
Loragan et Voouvee | | o | mmp Lo ov
Liquid crystal drive voitage VUD_'\(QV';V . (NOTE)u e 180 o212 257+ [V
| Highlevel o8Vop | .= | Voe | v
Input voltage Vin — S A S
‘ __L_owlevel 0 = 0.2Vpo - M
N _ High level ' - o 2 25|
IAput leak curtent - - N o —
: - Low level ip5. R LA
‘Foriogic cwcunt supply cufrertt 0t | oo ¢ | Vop=5V, Vop—Vo=FL7Ekz 21y | - - . ] 25 | 35 mA
= i High frequency patiern ' —
:.Fog I[qu:d crystal ctrcmt supp]y current lee _ - 15 25 mA
i Power consumptlon Pd - 600 800 mwW

NOTE: The view angle (6) of a maximum contrast may be obtained by changing the liquid crystal drive voltage (VDD—Vo) ]
Maximum and minimum limits of the rating show the maximum and minimum voltages at the operatlng temperature range (0°C-45 C)
"Standard" shows the nominal voltage.

(2) Input capacity
< Thl 65
Signal name Input capacity

s 40pF TYP

CP1 250pF TYP

cP2 200pF TYP
UDC-UD3 200pF TYP
LDO-LD3” 200pF TYP

(3) Interfacing signals
[1] Connector 1 (IL-Y-15P-S15L2-EF)

PinNo.x | Symbol Function Active sigrisl level
1 § Scan start "H
2 CP1 | Input data [atch H-L
3 CP2 | Datainput tock H-L
Bﬁf:klight cortirol Ccmnectéd with the
4 BLoff : pin-2 of connector 2
Logic circuit power _
5 Voo supply (+5V)
6 Vss | Ground potential -
v Ves Liquid crystal drive _
power supply (-}
Display data H(CN), L{OFF)
8 buo (upper half)
9 DU " "
10 DUz " "
11 bua " "
Display data H{ON), L{OFF)
12 Lbo (lower half)
13 LD1 " "
14 Lo2 " "
15 LD3 " "
Tbl. 6-6

=38=
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[2] Connector 2 (IL-Y-5P-515L2-EF) Source frequency 50 60 50/60
Pin No.* | Symbol Funetion Active signal level Operating frequency 5041 B0+ 72+1%
Logic reverse Open or shoried .
1 RV control signal with VDD {Linit: Hz)
- - On account of the characteristics of the CMOS driver LS|, the power
5 BLoff Backlight control Connected with the consumption of the unit increasas proportionate to the increase of the
pin-4 of connector 1 CP2 clock frequency. Therefore, to decrease the CP2 clock data
transfer speed, the driver LS| incorporates the system to 4 bils trans-
3 Vop | +5Y xi;"fttﬁs sgrr:tr:z:tted fer paraflel data through 4 shift registers. Use of this LS| abates the
- Ve Liquid crystal drive | calibration elrcuit power consumgtion of the unit.
voltage #or-this- elreuit -eonfiguration, -a-4-bit display data are supplied from
— data input lines of UDO~3 for the upper half and DLO~3 for the lower N
5 Y, Liguid crystal half.
B supply voltage () . : . .
Aside from this, a data input bus line system is adopted for less
Thl. 8-7 power consumption. With this system, data inputs from LSI function

6-5. Driving method

1) Circuit configuration
Fig.6-2 shows the block diagram of the circuit configuration.

2) Display configuration

To obtain high contrast display by decreasing the duty, the area of
640 x 480 dots display Is divided into two sectors, each sector (640 x
240 dots) is driven by 1/240 duty.

3) Input data and control signals

The LCD driver is 80-bit LS} that consisis of lateh circuit and LCD
drive circuit.

A 4-bit parallel data is supplied to one fine (840 dots) of both display
sectors at a time, starting from the upper left corner of the display, via
the shift register with the clock pulse CP2.

Upon receiving one line input data (640 dots), 640 signals are latched
as parallel data at a high to low transition of the latch signal GP1 to
supply dot drive signals corresponding to 640 electrodes of the LCD
panel.

Since the scan start signal S sent to the scan signal drive circuit has
been transferred to the first line of the sean alecirode, the contents of
. the data signals are displayed on the first line of the display screen by
a combination of the LGD scan elacirode and the voltage added to
signal electrode.

While the first fine display data are being displayed, the second line
data are received. Upon transferring the 640 dots data and latched at
a high to low fransitior of CP1, the second line data are now dis-
played.
When data transfer is repeated down ta the 240th line in this manner
using the muitiplex mode from the upper to lower lines, a single cycle
of & full data dispiay (1 frame) is completed, then again starts to
. accept the data from the first line, The scan start signal S is a
horizontal electrode drive signals.

Ta avoid display flicker for this model, the operation with the frequen-
cy shown in the table next is recommended.

If a DC voltage was added fo the LCD panel, a chemical reaction
takes place in the liquid crystal of the LCD panel which may result in
LCD fatigue. The driving waveform must be reversed in a certain
cycle to avoid the generation of such a DC voltage. This is performed
by the async M signal circuit which converis the driving waveform into
AC signal M. ) o

-350-

only when appropriate data are sent.

The following shows the a full screen signal electrode data inputs and
the driver LS| chip select functicns.

Fitst, when the driver LS| at the left is selected to send 80-doi data
(20GP2), the right side driver close to it is selected. This action con-
tinues uniil the data have been sent to the driver LS| at the right. This
process takes place at the same fime with the signal electrode drive
LS| for both screen sectors.

In this manner, data for both screen sectors are supplied through the
4-bit bus line one &t a time.

Because this graphic display unit daes not have the internal refresh
RAM, it is necessary to supply the data and its timing pulse.

tdet ol adot B40cot

. . . :

L) LI L R il il LI
tdatF[ 1ot [ 1e2 [ 1-3 ]
2dot -1 |22 |
agat | [ 31

: :
24000t | [2a0-1 ] [240-640
241don | 2411 [2a1-640
: !
: :
el N T O SO OO P

NOTE: "i" represent the first vertical dot and 2" the
second horizontal dot.

Fig. 8-5 Dot chart of Display Area
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7-1. Technical characteristics

inputs “

iyAC éd'apton Input .

Rated voltage: 18.3v

Working voltggc_e range: 14.24~16.5v

i} Battery input )
Rated voltage: 9.6v
Working volidge range: 8.0-12.8V

2) Outputs
i} Output

"_C"i'fcuit"‘ B A ‘ S R Y
name N | BV Vee | 6VVBeT VB2 | “ZavvieD | var -

X2 *3

Ratedload | 2124 | 01A | 001A | 0024 | 27w

*1: VBT is an input voltage through circuit.

*2: VBut is battery backed up.
if Vce is not, the load current is 0.01A.

%31 VBu2is battery backed up.
ii) Recharge output

There are two modes of recharge; quick recharge and trickle
recharge, which gets in action when ihe power is oif 1o the persona!
computer.

Mode Quick recharge Trickle recharge
Charge current 1.32A 0.11A
Charge time 2Hr Continuous

7-2. Operational description

This DC/DC converter consists of two boards; one of which is the
conirol PWB and the other is power supply PWB.

2-1) Input filter
Fig.7-1 shows the Input filter.

It Is & high pass type fiter that consists of C1, C2, and L1. Noise on
the input line, radio interference from within the converter, and con-
duction noise are suppressed in this circuitry.

Wb

Fig. 7-1

2-3) 5V! VCCcircuit -~ 0 w7 i meeany
Fig.7-2 shaws the 5V, VCC cireuit,. .., ST

8-1 S.S\{DC:suppllite:d from the AC adaptor or the battery is droppad t
5V in TR4 1o suppiy the regulated 5V, The trangistor TR4 is switche:
at 110KHz using the control sigral from IC1 of the control PWB
convert the DC input jnto high frequency square waveform, then rec
tified and smoothed by D2, L3, and Ci0. ' -

To fegulate the ouiput voltage, a fluctuation in the supply line is
detected and divided by means of the résistors R1, R2, and VR1
within the control PWE' which.is then sent to the comparator input ir

__I_C_‘I_wheI:e_the-_QNAWidth—ef—'i‘-FM-is-eori-trbl}igr’d-‘by‘th&f‘drive_s*@ﬁr tha

error amplified by the error amp within IG1.
On and off of Vg is contralled by CPU{ICs).

2 [Swour

*12( SWOUT

<] vac

o
@
»

| vac
mouT
< | AcHe
GND
< | GND

3 7Y Y2 v ya s vl

g
8
e
1
-3

F:

H

ﬂ




2-3) 5V, VBu1 circuit
Fig.7-4 shows the 5V, VBu1 circuit.

For VBu1, the VGG output and the 3-pin regular 1G2 outputs are
OR-ed by the dicde using DS1. If VCG was present, the VCC voltage
is sent out siraight. If not, output is obtained from 1G3.

It has relationship of IC3 output < Voc.

pedreeeey
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2-6) Recharge circuit

There are two types of the recharge circuits; the quick recharge circuit
that operates when the switch is off and the trickle recharge circuit
which the current flows at all times during the time the AC adaptor is
used, Fig. 7-8 shows the power switch circuit.

i) Quick recharge circuit

With the 1C1 drive signal within the power supply PWE is switched at
about 50KHz using TR1 which is then rectified and smoothed by D4,
L1, and C3 to recharge the battery.

Recharge of the battery is entirely controlled by 1G5 within the control

PWRSW

P
N PR 3
o —-E:--@:—E.’- _:»'E"" e e e
.................... L] e
.......... g2 4} \
F2 Pt oh2
'y R
|
125% 1 L_ . ot
f
™ _H vee
|4 4
s 4l L% [P
11 in
L a
DSt 5415 5
¥ + + £ - PWG
1A SEGI0B BT CI00TT b4 a6 - =
D11 i3 oA
oL, oeg gt £ a
o8 c13 H
7|7 78
X d PHACN
i
i
AR iP(02
o= can 2z 20
G P * vee
1 %o a2 58
[ } VBUS
el 48
o2 & L VACE
! 1)
'c9 H L vBU2
¥ R& 1|B 58 [—
16 & 5
e )
R & BEEP
&
R7 LR e
1 ¥ L)

Fig. 7-4

2-4) -24V, VLCD circult
Fig.7-2, 7-3 and 7-4 shows the —24V, VLCD circuit.

Current fliowing in the CON period of TR4 of the Vee cirouits charged in
the primary circuit coil and released from the secondary circuit &oil
during the off period, to supply energy fo the load.

A square waveform generated in the secondary side coil L3 is rec-
tified and smoothed by D3 and C22 to obtain the DC current of about
ADV. This then dropped to —24V by th 3-pin regulator IC4 to he used
as the LCD power supply.

2-5) VBT circuit
Fig.7-5 shows the VBT circuit.

VBT is an input through circuit from which derived the voltage same
“as the DC input. F1 Is a short cireuit protect fuse.- e

4=

PIANR
LA E =1

IC5 ie a 4-bit microcomputer that not only controls battery recharge
but handles signal transfer with the main unit,

iy When AC input is added to the AC adaptor, the current is kept
supplied o the battery via RS.

o—

™ j -
OFF

O| PWRSW }

ola

CN2

Fig. 7-6
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CHAPTER 8. KEYBOARD

8-1. Input/output data

1) Start/stop, hali-duplex transier mode for the
clock and data lines.

2) Transfer format

PC-6500
8-3. Key code

A key code is sent fo the FIFO buffer in the keyboard and the con-
tents of FIFQ are sent when it becomes ready 1o send after hand-
shake. The SET 2 mode is established after the power was turned
on. The key code can be selected by the SELEGT SCAN command
(FO, 00--03) and it is possible to select SET 1, SET 2, and SET 3 for
the output code. Except for special code keys shown in a separate
listing, it produces a "MAKE" code and a "BREAK" code.

Set 1 mode

Make code ...

1
Data | & |00 J b1 Joe [ bs e b5fbe |7 ] P |

e I

Start bit Parity bit

|

Data bit Stop bit

Fig. 8-1

3) Transmit rate

For both send and receive, it depends on the clack signal sent from
the keyboard which will be 14300bps.

4) Output
The output (data, clock) is directly connaected with the 80C52 control-
let,

8-2. Data send/receive controi

Prior 10 sending and receiving of data on the keyboard, the clock and
data lines are checked of their conditions.

Clock Data
1 1 Keyboard data ready to send
1 0 Keyboard data receive request
0 Dori Send/freceive disabled
0.. Low 1 ... High

NOTE: After completion of the keyboard data, "1" is sent onto the
clock and data signal lines.

1) Keyboard data output (KB—Host)

If there is data in the keyboard internal buffer with a high state of

tlock and data, these signals are driven in the timing shown separate-

ly 1o send the data. In case the ciock signal is at a low (Q) with "1"

sent on the clock ling, that is, the dlock (0} is send by the host, the

clock and data gignals are fixed to "1" and the data output is inter-
rupted.

2) Keyboard input (Host—KB})

If clock is at a high {1) and the data low (0), the host assumes that
data is going to be sent to the keyboard, and the clock signal is driven
in the timing separately shown and data are received in synchroniza-
tion with it.

If a parity or framing error is involved, the RESEND command is
issued from the keyboard and becomes ready for an input again.

Break code ..... Value in the code table + 80hex ...... 1 byte

Example: MAKE code = 20 hex produces BREAK code = AQ) hex
Set 2, Set 3 mede

Make code ... Value in the code tfable ...... 1 byte

1st Break code ... FChex

2nd Break code ...... Value in the code table 2byle

Example: MAKE code = 20 hex produced BREAK code = FD, 20 hex

NOTE: If a key code that needs to be sent is occurred when the
FIFO buffer is fully occupied, the OVERRUN code is
provided after waiting until a vacancy is obtained in the buff-
er, then the key code is set. In this event either
MAKE/BREAK code may not be lacking.

8-4. Repeat operation

When the same key is kept depressed, it produces the key code
repeatedly sent to the FIFO buffer. The following is established for the
repeated key.

lf the same key was kept depressed, that particular key code is
repeated to issue and stored in the FIFO butfer. All keyboard keys are
subject to this in the SET 1 and SET 2 modes, except for the SET 3
mode whare the following keys are effective for repeat.

Released
Key "A" ~ 4, Pressed ¢
Released
Key "B" K Pressed
Store in the -| -| _| -| -'ﬂ-l -| -I ]
output buffer
T Dalay |T Reg[T Rep| T Rep TDslay | Rep|T Rep|T Rep T
\—'—Y—“"—) ;ﬁ(—'—'—) "A" Break code
"A" Make code "B" Make code
"B" Break code
Fig. 8-2

—43-

Repeat takes place in the following sequence.
1. Wait for depression of a repeat (TYPEMATIC) key.

2. When a TYPEMATIC key Is pressed, the MAKE code of that key
is stored in the output buffer,

Step 2 is repeated until the MAKE code is accepted to the output
buffer.

The key by which the MAKE code is produced Is

temporarily
stored in the latest output buffer. o o
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It waits for the time TDeIay that programmed by~ the .SET

TYPEMATIC RATE/DELAY command. if a new key depressmn
+ ~wasg made"in this pericd, it returns t6 Step: 2:ili the key-that stored
.- the key code latest.in the output: buffer.is. teleased, it teturns:to
... Step 1. after. storing the BREAK code of that k&y- in-the oltput
- ~buffer. If tie: other key than. that.sidrad the MAKE code latast in
- -1he output buffst is released the BREAK code of that key is stored
alwinthe: output buffet. . .

6. If the key that'stored the MAKE' colle laibst in the - output biuffer
without & new key depression, the MAKE code that temporarily
stored is sant to the output buffsr, -

_ZJuuaﬂ&fOLtberepeatlng-nme—'FFlep-that—pregrammed—by—theSET

TYPEMATIC RATE/DELAY comrnand. if a new key is pushed in
this period, it returns to Step 2, If.the key.that stored the:MAKE
cods latest in the output buffer, the BREAK code of that key is
§tored in the output buffer and returns. to Step i.lfa key other
than stored the MAKE codsa latest in‘thé outpuit bifiér is refeased

_the BREAK code of that key i fs stored in the output buffér, .-

8. If the key that stored the MAKE code latest i inthe output, buffer is
released W|thout anew key depressmn, it returns 0 Step 6.,

8-5. Fn key

Operetlonal descrlptlon

The. Fn key (key No.128} is the key employed to emulate the 24 key
which was removed from the IBM AT 101/102 keyboard in regard io
the US, GE, and UK keyboard. It is also Lsed to generate the key
code that expanded from the orlglnal 10111 02 keyboard

Key code shown next will be issued when the followmg key is pressed
while depressing the Fn key or the Fn key is pressed while the

following key is depressed. |

Emulation key

Keycombination mulaton ke

(US keyboard) .. |(AT101/102 keyboard key No.)
H + W (Key No. 8) m { 91)
IE, 4 E ( 9} 8(Teh key for Number) - ( 98)
+ lag {19 m -~ (1o1)
@ + o] ( 1) onken)] (100)
+ [\ ( 14){|Ins(Tan key for Cursor) |- { 99)
+ [cEaoson]  (15)|Daenieytorcumn]  (104)
+ o .. K 23) | [4(Ten keyfor Number) ( 92)
ff (20 [eeyeumen]  (07)
+o] (25| [ater ey ortumben (102)
+ { 26) || -(Tenkey)| (105)
. o+ (“37‘) 1(Tankeyfurt\|umber) ( 83)
+ (40 |[iClenien] (105)
Bl aofa] (o) lo_(TTkeyfaW (9
+ . ( 54) (TenkeytorNumber} {104)
B (e I
] o« ] {79) [m { 80)
. ( 83) | [Panep(Gursorey | (89
+ { 84) || PagaDown{Cursor key) ( 88}
+ ( 89) ( 81)

-
£

Key combination - [Emulation key CiAE
(US keyboard) (AT101M102 keyboard key No )
+ @ (110) [Blank/S(Ten keyforCursor)' (97
+ MR [[F1] - L gy
+ [rg] (114) |[=(Ten Key for Cirsor)| = .~ (292)
+ (15) |[{TenkeyforGarso)] . (102)
[ea]—+ [rs] (1M FeFerheytor Gurso]————¢ 96)
vl o[ eycaod] . (98)
+ _‘, (t18) [PageUp(Tenkeylnrcursor}I {(101)
[l [ ooy gy bRkt g
+ (120) _|_:l_-lqme(Ten keyforCursoEl { 91)
+ (121} | [End(Ten keyforCurson] ~ ( 99)
[l 2fn] o (79|Mmien] C(e0
+ ( 76) “ (125)
+ [sysReq (124) |[Print Screen| (124)
+ o 20 oo,
+ (126) | Sleep! (NEW)
8-6. Typing timing
1) Normal typing timing -
NI
Key "A" | —
Key "B" |
| 1 imim
Quiput buffer set | —I ’_I | ’_I i
N E
_._| o .'.! E . =]| ‘5
TS T8 LE- T
N Y
Make  Make Break . Break
Fig. 8-3

Ts: 10-20msec (NOTE)

But, if it is shorter than the time required to pravent chattering by TD,
ihe order of outpuis "A" and "B" may be Inverted depending on the
sequence of samplmg . o Co

NOTE::-For thig: period: is reqiired to: prevent cbattermg, and is. the
parameter that may vary according to keyboard mechanical
. Gharacteristis. The parameter shown above Is the. one when

the bounce convergence time. S

Shown below is the expression o obtain Ts.
Min Ts = Maximum bounce convergence time
Max Ts = 2 x {maximum bounce convergence time)




2) Power on timing with a key depression or key

code output timing at RESET command

When power is turned on with a key depressed or the key code of the
key pushed after sending the BAT completion code {AAH) is sent

after the RESET command has been processad.

input

Relassed Released
Key | \\ Pressed ;TJ:.'IS)‘LSBK key Prassed r_
\\ ON Raleased
Power OFF \\/\ Emulation Prossed |
_ key Released
roat — :—::“ = = NgFal ey T T ‘| Broseed | Cm T
commang  (FF Hex) e BAT Completion
Caode (AA Hex) Key code Buffer st ’
- [0 nnmmeg 7
\ Lt | I I ? T
> I {

Emulation key Normalkey Normalkey Emulation kay

Emulation MAKE MAKE code BREAK code Emulation BREAK

code code

Fig. 8-4
Fig. 8-5
(2) When the normal key Is pressed while the emulation key is being
8-7. Input/output commands pressed and that the emulation is released first.
1) Input command (host—keyboard controller) Released
When a command given in the command list is inputted, the process S'EJ',\‘:{SEK - Pressed [~
takes place. The response signal to the host should be returned Relgasad
within 20msec, except for the response to the RESET command. If E:‘U'E““" Prassed |
there is no such a command, the RESEND command is returned to Y Raleased
the host. Normal key Pressed |
Buffer sat

2) Output command (keyboard controller—host)

The keyboard cortroller sends the command code to the host except

the key scan code.

3) Newly employed command codes

DISABLE S!.P command......
ENABLE SLP command...
RESET SLP command.....
SET SLP command.......ses.

8-8. N-key rollover

The keyboard controller itself does the N-key rollover. A resistance
method matrix is used for the key matrix, and the return data is sent
fo the controller via the rollover chip (VHISJD2CA1A-1) made by Alps.
Because of this, a complete N-key rallover may not be atlained owing
to the limit to the key numbers, it has been so made as o secure the
10 key rollover. Adoption of the N-roliover chip would not generate

the overrun code caused by multiple key depression.

PC-6500

8-9. Multiple key depression including the
emulation key

{1) In case a normal key is pressed while the emulation key is being

pressed and that the normal key is released first.

i

i
Emulation key
Emulation MAKE
code

1000 2 E
— 1 f

Normal key ~ Emulation key Narmal key
MAKE cade Emulation BREAK BREAK code
ceds
Fig. 8-6

(3) When the normat key is released while the emulation key is being
depressed and that the Fn key, emulation key, and normal key are

relgased in this order.

Released
Fn key or Prassad J
NUM LOCK key Rolomsed
Emulation Pressed |
key Released
Normal key Pressad |
Buffar set

—45=

000 000 an %

l_r_ll__l__|

Emulation kay

Emulation MAKE

code

Normal key MAKE coda

Normal kay
BREAK coda

Emulation kay
- Emulation BREAK

code

Fig. 8-7

Emulation key Emulation key
Normal operation  Normal operation
MARK cada BREAK coda
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(4) When the normal key is-pressed while-the- ;emulation key:is being (7) When the normal- key: Is: pressed: with the- shift key.while the
pressed and that the Fn key, normal key, d emulatlon_ key are emulatzon key Is bemg prassed and that the: norrna[ key, emufatlon
released in this order. key, and Shlﬂ key are released fin thls order._

i S -
i . f

Releeeaa T P  ‘Rolgased : Coe S
- S : : - . Fr key or ‘—l s P Dol (ST

Fa kay or | Pressad UM LOCK key ressad [
NUM LOCK key Released . - Releasad .

1€ . ;
o= . Emulation | Prassed l .
Emmulation I - Pressed key —
key - -- X : ... Released

— I - -
Released l_._ Shift key L , L "F:resﬁe?'_i:- B | |

Normal key . Pressad
1 Reieased
N Lkayw

R L 1111V = S

e Emulatlnn key ' Narmal kay MA‘(E code . iNormal key S - ' . :
____Emulatlon MAKE Emulation key BREAK code e i
code Emafation kay. Shift key Normal key Shift key
: E:;L;Iat:_ueBFFl_’:jAK Emulstion ~ MAKE cods MAKE coda BREAK coda
. L Normal case Normal key

" Emulaticn key Emulation key MAKE code BREAK code Emulation key

Normdl cperation Normal operatian Emulation

MARK code BREAK cade : Narmal case
BREAK cade

Flg 8-8 Fig. 8-11

(5) When the normal key |s pressed \mth the shift key whlle the
emulation key is being presssd and that the normal key, shift key,
and emulation key are released in this order.

Released
Fn key @r
NUM LOCK key Pressed [
Refaased
Emulaﬁon | Pressad ,
e Releasad
Shit key Prassed I

Ral -

Narmal key ' I Pressed I

ﬂﬂ 100008 72 7

Ernulation key Normal key MAKE code Shift key

Emulation MAKE BREAK coda

code Normal key
Shiit key BREAKGode ¢ ation key
MAKE code Ermulation BAEAK

code

Fig. 8-9

(6) When the normal key is pressed with the shift key while the
emulation key is being pressed and that the emulation key, normal
key, shift key, and Fn key are released in this order.

. Releasad .
Fn key or . | | P o
NUM LOCK kay ' T 12550 [
Released .
Emulation Prassad ’
kay ) Released
Shiftkey : ] Co Pressed '
' _Rsisased - .
Normal Ky | T T T Prossed
B,u'ife_r_sat_ ' N ; H ﬁ
S ) 4
Emulation key Shift key Norma! key MAKE code Shift kay
Emulation MAKE code BAEAK coda
Normal casa Normal kay
MAKE coda Emulation key BREAK code
Emulation
Normal casa
BREAK code
Fig. 8-10
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8-10. Resistor membrane method

(1) Configuration

The resistor membrane N-key roliover circuit consists of:

@ a membrane switch that has the resistor matrlx (printed),

@ scan circuit that convert the unselected row to ground level, and,

@ comparatar that recognizes the recelve signal level.

P -—|—-—-—---------Scan T e T C— J -

| —
PC-6500

Resistor membrane

p R81 Comparator
Matrix  |—" Receive
resistors signal

2 ﬁH\’ \L\\ as2 ‘FI>
Vref Jro.av

A B

-

Fig.2 Reslstor membrane N-key configuration

(2) Operation
m Scan pulse SP
VIN . Receive signal "
) RS1 sp_ A 1K AS1
1 | CFPTR T e T =
ﬁl“\\i m;'l\\ i
1A 18'¢
3 i RS2
AzA AeB ;
3| e
g o4 Equivalent
i A B
Theo.reucai K cireuit
drawing

Fig.3 Theoretical drawing

(2)-1 Removal of phantom key by line separation

Each key switch constiiutes a serial matrix resistors HA1 ~R2B.
Using those resistors, the not selected by the scan pulse is set to
ground level.

This way, line is isclated in terms of circuits (see Fig.3 Equivalent
circuit).

So, thete would be no phantom key gererated caused by line fo
line interference as seen in the conventional configuration.

(2)-2 Receive signal level recognition

With this method, there would be no gereration of phantom key
caused hy line to line interference.

But, if there was a rollover operatien in the same line of the matrix,
the scan pulse peak value VIN is divided by the matrix resistors
R1A and R1B to decrease the receive level,

So, the comparator KM1 {KiM2) Is used to recognize the level.

So, if assumed that occurrence of comparator threshold value Vref
as many as the maximum rows of the matrix rows, the N-key
rollover can be attained by setting it to the minimum receive level.

-47-
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CHAPTER 9. EXPLANATION OF LSI

9-1. 80C287 80-Bit HMOS NUMERIC PROCESSOR EXTENSION (80C287)

Protected Mcjde Operation Compl_re,tgly'_coﬁf'brmé fg the iAPX
286 Memory Mariagement and Protection Mechanisms’
Directly Extends - iAPX 286/10" ‘Instructién* 'Sét’ to

8x80-Bit Indlyidyally Addressable, Numeric Register Stack

- Trigonometric, Logarithmic, Exponential and Arithmetic In-

. structions for All Datatypes

B High Performance 80-Bit Internal Architecture [ |
B Implements Proposed IEEE Floating Point Standard 754 |
B Expands [APX 286/10 Datatypes to Include 32-, 64-, 80-Bit
Floating Point, 32-, 64-Bit Integers and 18-Digit BCD ]
Operands
B Object Code Compatible with 8087.
B Builtin Exception Handling -
H Operaies in Both Real and Protected Mode iAPX 286 Systems =]
]

© Order #231369)

Compatible with'80386 CPU
Available in EXPRESS—Standard, Temperature Range . -
Availabie in 40 pin-Cerdip package (see Packaging Spec:

The Intel® 80C287 is a high performarice numerics processor extension that extends the iAPX 286/10 architectire with flaating point, extended
integer and BCD data types. The iAPX 186/20 com
Standard. Using a numerics oriented architecture, the 80C287 adds over fifty mnerishics to & TAPX 286720 instruction §8t, iifaking the JAPX
286/20 a complete solution for high performance numeric processing. The 80287 is implementad .in N:channel, depletion load, - silicon gate
technology (HMOS) and packaged in a 40-pin cerdip package. The iAPX 286/20 is object code compatible with the iAPX 86/20 and IAPX 88/20.

puting system (802C86 with 802C87) fully conforms to thé proposed IEEE Floating Paint

BUS INTERFACE UNIT NUMERIC EXECUTION UNIT : \_J
'y ‘F we [t Pl ]
WXPONNENT FRACTION NG |: a g :| KM
BUS BUS weo [ s s [ e
EXPONENT |g PROGRAMMAR ne. []4 a7 [ neo
";’;TTZC.’;WW;FLD mopue [€P * SHIFTER pis[ |5 as | FEACR
. INTERFACE
! N umE & as % RESET
¢ L Bl D13 7 34 NPS1
NEW INSTRUCTION |  MICROCODE | ArmuveTC piz{_| & 23 [_| NPs2
- ¥ oo [ &= “coue veo [ e az [ ] el
DATA == c\preEe: X , ) vss[ |10 31 [ ] omo
s CPERANDS | 80287
> o [¢ j ¢ o [ 11 s0] |vss
r - ey TEMPORARY . D1g [: 42 9 j CMDo
» 1 7| REGISTERS : i — Pk
L 2 y ne. []1s 28 [ ] wewm
0] pel |4 27 || WPAD
. (:? o[ _|1s 26 || ERAGR
J g :4; or[1e 25 |_] Busy
2| |— ACK—|
| 5 REGISTER STACK—] os[] 7 24 [ | no
STATUSQ—’1 CONTROL = zf; ps[|1a 23] oo
ADDRESS el UNIT P 04 []1e 22| |
c - D2
“— mETS  —» oaf |0 ‘ 2]
NOTE:

Fig. ©-1. 800287 block diagram

NC PINS MUST NOT BE CONNEGTED.

Fig. 8-2. 80C287 pin configuration
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Table 9-1. 80C287 pin description

Symbol

Type

Name and Function

CLK

Ciock input: this clock provides the basic timing for intemal 80C287 operations. Special
MOS level inputs are required. The 82284 or 8284A CLK outputs are compatible to this

input.

CKM

Clock Mode signai: indicates whether CLK input is to be divided by 3 or used directly. A
HIGH input will cause CLK to be used directly. this input may be connected to Vce or Vss
as appropriate. this input must be either HIGH or LOW 20 CLK cycles before RESET goes
LOwW.

| System Reset: causes the 80C287 to immediately terminate its present activily and enter

a dormant state. RESET is required fo be HIGH for more than 480287 CLK cycles. For
propet initialization the HIGH-low fransition must occur no sooner than 50 ps after Vec and
CLK meet their D.C. and A.C. specifications.

110

Data: 16-blt bidirectional data bus. Inputs to these pins may be applied asynchronous to
the 80287 clock.

Busy status: asserted by the B0287 to indicate that it is currently executing a command.

Error status: reflects the ES bit of the status word. This signal indicates that an unmasked
error condition exists.

PEREQ

Processor Exiension Data Channel operand transfer request: a HIGH on this output
indicatas that the 80C287 is ready to transfer data. PEREG will be disabled upon
assertion of PEACK or upon actual data transfer, whichever oceurs first, if no more
transiers are required.

Processor Extension Data Channel operand fransfer ACKnowledge: acknowledges that
the request signal (PEREQ) hias been recognized. Will cause the request (PEREQ) to be
withdrawn in case there are no more transfers required. PEACK may be asynchronous to
the 80287 clock.

NPRD

Numeris Processor Read: Enables transfer of data from the 80287. This input may be
asynchronous to The 80C287 clock.

NFWR

Numeric Processor Write: Enables transfer of data to the 80C287. This input may be
asynchronous to the 80C287 clock.

Numeric Processar Selects: indicate the CPU is performing an ESCAPE instruction.
Concurrent assertion of thesa signals (i.e., NPT is LOW and NPS2 is HIGH) enables the
80287 1o parform floating paint instructions. No data transfers involving the 80C287 will
occur unless the device is selecled via these lines. these Inputs may be asynchronous to
the 80C287 clock.

CMD1, CMDYQ

Command lines: these, along with selsct inputs, allow the CPU to direct the operation of

the 80C287.
These inputs may be asynchrenous to the 80C287 clock.

9-2. SC9889

9-2-1. General

This L3I incorporates two 82C59A interrupt controllers, 82654 timer,
82C50 UART, and CMOS RAM, with a random gate to control the
system operation and pseudo-SRAM contral based on the AT/AX

architeciure.
Features

o AT/AX compatible machine system controller

o [nternal peripheral controller

82C59A interrupt controller

82C54 timer
82050 UART

@ Jnternal 2KB CMOS RAM

X2
x1
x1

o AT/AX compatibility
80C286 interface
Clock control
Ready conirol
Reset control
Commangd generator
Data conirol
Hold control
80C287 interface
interrupt control by the 82C59A (inlernal = 3, external = 14)
System timer, refresh request, and speaker tone generation by
82C54 i
RS-232C interface by 82C50
Modem controf
RTC intetface
Including 2KB CMOS RAM
Pseude-SRAM control (conventional memory, extended memory,
EMS memory)
Port-B control

o Special functions
Sleep function
Power save function
Resume function {not used for the PC-6220)
Interface power off

© 184-pin QFP
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9-2-2._ Block diagram
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Fig. 9-3
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PC—6500
9-2-3. Signal description
Signal name IN/OUT Function
A 14.21818MHz clook input used for the CPU clock and alse used for the timer clock after dividing itte
CLK14M IN 112
A 23.9616MHz clock input used fer the CPU clack and alse used for the 82C50A UART clock after
CLK24M IN dividing it to 1/13.
SYSCLK ouT /0 siot strobe signal. A 1/2 CLK14M or 1/4 CLK24M Is delivered.
PRCLK ouT CPU clock. A CLK14M or CLK24M input or 1/2 CLK24M is delivered with the clock selection.
81-0 IN Bus cycle status signal input from the CPU.
- MIO OUT- | Memory and //C select from the GPU. . e e e s e e e e
ALE ouT Strobe 1o externally latch the CPU ouiput adciress
Memoty read signal. During the memory read cycle and refresh cycle, a low state of strobe signal is
MEMR INvour issted, except when reading the memory signal on the local bus.
MEMW INOUT gﬂli?;;?h\:ﬁae rs:g;a\[‘;ﬂlizt;csf;[:r the memory write of the local bus, a low state of sirobe signal is issued
IOR IN/QUT IfO read signal. A low state of strobe is issued during the /O read cycle.
1OW IN/OUT IO write signal. A low state of strobe is issued during the 1/O write cyGie.
LMSEL ouT Indicates .:accelassing of address below 1MB which is used to gengrate SMEMR or SMEMW in the
external circuit.
EALE ouT Addrese latch signal used by the expansion unit employed to emulate a 6MHz bus cycle.
PWRGOQD IN Input from the power supply unit to Indicate that the supply voltage is normal.

RESGRU ouT Reset signal issued when returning from the protect mode to the real mode, or when exiting from the

shut down cycle. Connected only to the CPU.

BRESET ouT System reset signal.

READY ouT Signal used to inferm the CPU the end of the cycle currently executed.
Signal used to request the system to terminate the bus cycle currently executed by the device on the
ows IN 110 slot.

IOGHRDY N SSILgtr.ual used o requast the system to extend the bus eycle currently executed by the device on the 1O
HOL.D ouUt Signal used to requast the CPU 1o hand down the bus.

HLDA IN Acknowledge to the CPU for its hold request.
HREQ IN Bus request signal from the DMAC.
HLBAK ouT Acknowledge request to the DMAC.
AEN ouT Sigll'lal used 1o Indicate that it is 2 DMA cycle not by the master. A high on this iine indicate the DMA
cycle.

MA21-14 ouT Pseudo-SRAM high address. For MA21--19, the address from the CPU is internally latched for output.
PCSLO Pseudo-SRAM chip select. Four chip selects are used ta access 16 bits of 2-bank pseude-SRAM.
PCSHO ouT Bank0 Bank1
PCSL1 Low byte PCSLO PC3LI
PCSH1 High byte PCSHD PCSH1

PSOE ouT Pseudo-SRAM output enable signal.
PSWE ouT Pseudo-SRAM write enable signal.
REFR ouT Pseudo-SRAM refresh signal.

CSBIOS ouT Display BIOS chip selecl signal.

NMI QuT Non-maskable interrupt signal to the CPU.

IOCHCKN IN Signal used to inform an error in 1/O slot.

PCKN IN Parity check error signal.

INTR ouTt Interrupt request signal to the CPU.

IRQ1 Interrupt request signal from an external device.
IRQ3-7
IRQ8N IN

IRQ9-12

IRQ14-15
LA23-0 IN/OUT CPU side address signal,

SAS-0 IN/OUT System side address signal.
BHE IN/OUT Data bus access signal, high side .
SBHE INJOUT Latched data bus access signal, high side.
D7-0 INOUT CPU side data bus, low side.
D15-8 INVOUT CPU/system side data bus, high side.
XD7-0 INJOUT System side data bus, low side.

Table 9-2 (&)
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Signal name IN/QUT Function T ~ Cy s iy
o RDI IN - | Receive data. s T : S e
L _IN Calling tone-detect sugnal '
L oTSI IN Send enable signal.
DSRI. -, <IN, Modem signal ready signal. .
CDI IN Carrier detect signal,
SDI ouUT ‘Send data.. - L .
RTSI - OUT. . Send request signal..
DTRI ouT Terminal ready signal:
SP OuUT Speaker tone output signal. SR
RFRSHN INJOUT Refresh timing signal to external bus.
BONTL =+ - I External buffer cohtrol signak= o e )
__BONT2 ouT ‘ St Enable " - . “Direction
:BONTS - Data bus, Iow side ~  BCNT3 .- - -BCNT4
BGNT4 Data bus, high side BCNT1 . BCNT2:
EXPND IN | Connected with GND.of the exparision unit.when connected rieed 1o pu]l-up éxternally.
CSELTM IN - | Signal used to inform  selection of external gate array.
DAGK2 + .- UINC Signal used to inform transfér on DMA chiannel 2; .
. AS ouT Strobe signal for the RTC to latch address.
DS OUT. ‘Strobe outpist for HTC to read. -
RW OuUT Strobe.autput for RTC to write.
CSRTCN ouT RTC chip sélect signal; A low state of signial is lssued to select RTC.
- VIFCNT QuT Printer and RS-232C interface G control signal.
‘VCCOFF ouT Shutsg off the unwanted power supply durlng the resume.
LCDCNT ouT Gontrols the LCD power supply.
VMDCNT ouT “Coniral the modemn power supply.
BLCNT out | Control the backlight power supply.
RSMSW IN Resume switch status input.
ONRSM ouT Signal used to lnform the resume $tate.
MANOFF IN Indicates the main power supply status.
SHUT IN Top cabinat close alar.m signal. A higf} state _of signal fs an input normally by the external pullup resistor.
When the top cabinet is closed, the microswitch is closed to have a low level input signal.
BUSY ouT Signal used to indicate to the CPU that NDP is busy.
BUSYNDP | IN Signal from the NDP fp indicate the busy state. .
ERRNDP iN Signal used fo indicate accurrence of an error from NDP.
RSTNDP ouT Signal used to initiglize NDP.
CSNDP ouT NDP select signal.
PWRDWN2-1 ouT Signal used to selact the VGA controller operating mode
CSMDMN ouT Internal modem select signal.
MINT IN Interrupt request from the internal modem,
MORSTN ouT Internal modem raset signal.
MRI IN Rl signal from the internal modem..
MEMCS16 INFOUT Indicates that the currenily accessed memory is a 16-bit device.
ICCS16 IN Indicates that the currently accessed VQ is a 16-bit device.
MASTER IN Indicates that the bus centrol is requested by an external master.
DMACLK ouT DMAC clock which is 1/2 of SYSCLK, ' '
CLKSM ouT Key controller clock, 1/3 of CLK24M is supplied in 50% duty. . ]
ADS N.C. Reserved. ADS signal input pin when the 803885X is used. ‘
MA23-22 N.C. Reserved. Memory addrass high order 2 bifs (corresponds to 4M RAM).
TEXT IN Test input. With a high state of this signal, the test mods is established.
VDD 2mm Powaer supply.
GND GND

Table 9-2(6)




9-2-4. Function of block

4.1. Clock control

In this clock controller, the system clock supplied to the CPU, Internal
gircuits, and /O slot is derived from the clock input. Also, the input
clock to the 82C54/82C50 serial controller and the minute-increment
timer used by a special function is derived.

Two Kinds of input clocks are supplied at all times; 14.81818MHZ and
23.9618MHz. 1.8432MHz {After dividing 23.9616MHz to 1/13) is sup-
plied 1o the internal timer, The CPU clock can be changed 1o 3 kinds
software-wise. The /O address 022H and 023H are used for the

_selection of the CPU clock. 04H is written fo the port 022H, thenthe

data are write to the port 023H. When 023H is once accessed, 04H
needs fo be writien to 022H again. See the table next for the bit
definition of the port 023H.

Bit Signal name Significance
0,1 RESERVED
2,3 CKSEL1, 2

4-7 | RESERVED

Heserved.
CPU clock selection
Reserved.

When reset, all are reset except for CLSEL2 is set to "1™

Shown next is the CPU clock and the system clock when CKSEL1
and 2 are set for the port 023H.

c
CKSEL2 [CKSEL1| CPUclock opell':;gng System clock
frequency
¢ 0 11.9808 MHz | 59904 MHz [5.9904 MHz
0 1 1431818 MHz | 7.15909 MHz |7.15908 MHz
1 0 23.9616 MHz |11.9808 MHz |5.9904 MHz
1 1 Prohibitted

4.2. Ready control

In the ready controller, waits during the CPU access is determined.
Shown below is the number of wails when accessing device.

Walls
Pevice S ey | 11:9808MHz

Main memory, private memory 0 1
Extended memory, EMS memeory 0 1
BIOS ROM 0 1
VRAM (8-bit) 4 7
VRAM {16-bit) 1 2
DOS RO, 8 bits 4 11
DOS ROM, 16 bits 1 5
80287 & 0
VGA (8-bit) 4 7
System /O (000H-OFFH)

VGA (16-bit) 1 2
Internal /0, 8-bit I/O 4 11
HDC, EMS register, 16-bit [/O 1 5
Interrupt acknowledge cycle 1 2

4.3. Reset control
The CPU and system reset signal is created from the signal
PWRGCQOD.

When the CPU went into the shut down cycle, the reset signal is
issusd to the CPU. The daia bus is monitored when the reset GPU
command is sent to the keyboard controller (80C42) and the reset
signal is sent to the CPU without receiving the signal from the 8042.

~53—
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4.4. Command generator

The command signal Is created by receiving the 286 CPU status
signal. Also, the signal ALE is issued.

For a device that requires the command recovery time in the /O
cycle, the command delay is automatically inserted.

Shown next is the CPU clocks for the command delay when access-
ing a device.

Command delay/CPU clocks

Main memory, private memory a0 0
Extended memory, EMS memory 0 6
BIOS ROM 0 0
VRAM (8-bit) ] 0
VRAM (16-bit) 0 0
Dictionary ROM, 8 bits 0 3
Dictionary ROM, 18 bits 0 3
800287 0 0
VGA (8-bit) 1 2
System /O (000H-~-0FFH)

VGA (16-bit) 1 2
Internal /O, B-bit VO 1 5
HDG, EMS register, 16-bit /O 1 5
Interrupt acknowledge cycle 0 o

4.,5. Data control

The internaliexternal data bus buffer is controlled and 8 bits to 16 bits
and 16 bits to 8 bits conversion is carried out.

4.6. Address decoder

Internal device port select signal is created from the address. Also,
chip select signal is issued for some of external devices.

Since the address input is latched by ALE, it may not be needed to be
fully established during the cycle and may use CPU local address
cycle.

4.7. Hold control

DMA request and refresh request are arbitrated and a hold is applied
1o the CPU.

When going into the sleep mode, the hold state is established before
stopping the CPU clock. After this, the hold request Is cancelled. For
the clock is at a halt, the CPU stays in the hold state. Therefore, DMA
request or refresh request during the sleep mode can be performed
without contention.

4.8. Special functions

{1) Sleep function
The CPU clock is suspended to supply when the HLT command is
executed.

(2) Power save function
With this feature, the power supply to the LCD and backlight is
turned off after a lapse of a certain time (auto power save feature),
It is also possible to directly shut off the power supply to the LCD
and backlight independentty.

(3) Resume function (not used for the PC-6500)
With this feature, the memory contents are backed up when the
power is tumed off so that the previous state may be recovered
when the power is turned on.

(4) Interface power off R . Co e
With this feature, power consumption is abated when not required
for the RS-232C interface 1C and internal modenn.

(1) and {3) funciions mentioned sbove are not able to use when
connegcting the expansion unit.



T

=65 00 .-
4.8.1, Sleep function IR

Thie: sleefi function:is completely suppdrted:by: the hardwars once the
HLT command has been executed.:When the ‘HLT cofmard.is ex-
ecuted, the CPU sejs S0 and 51 low and M/*IO and A1 high to inform
the existence of the hold. state to externals. As the sleep controller
recognlze it, the sleep mode w:ll be eetebllshed |n the followmg so-

(1) Hold request is issued o the CPU. If the refresh request or DMA
transfer request is issued af the same moment, it will be handled
by the arb:trary curcwt

Ll

{2} After recognrzrng the hilt: acknowledge the CPU clock is:

The table next shows the VGA contioller operation modé Setf by
PWRDWN1 and 2.

suspended to supply.in synchronlzatlon with @ hlgh 1o low. transi-
tion of the clock [nput to the control]er in ¢2 cycle

(3) The hold request is cancelled by the sleep Slnce the CPU ls at, a"
held state, the DMA transfer and refresi during the sleep oontlnue
to perform. :

An inferrupt request is issued including NMI, it exits from the' sleep-

mode. When the interrupt occurred, the clock is resumed-to supply:to
the CPU in synchronization with a high to low fransiion of the clock
input fo the controller and the CPU starts executrng the comrnand‘
that follows HLT.

When the input to EXPND line s at a low, connection of an expansion
is assumed and prohibits steps (1)~{3) 50 that the sleep furiction does
not take place. The state of the EXPND line input can be known by
scanning EXPND of the EXSTAT register. When EXPND is at "0", the
expansion unit is in connection. The EXSTART ragister is a read ofly
register which is allocated to ODH of the Sharp orlgrnal port The table
below shows its bit definition.

EXSTAT register
Bit Signal name Significance
0 EXPND State of expansion unit onnection
1-7 — Undefined. Reads "0" at all timés.

4.8.2. Power save function

The power save function automatically turns off the power supply to
the LCD and backllght when there was no key operation met for a
period of the given ime. So, it has a timer within the power save
controller which continues to count the time as long as there is no
interrupt request from the 8042 key controller, When the prescribed
time is reached, the signal is issued irom the LCDGNT and BLGNT
line to turn off the LCD and the backlight power. At the same time, the
VGA confroller goes into the relax mode.

The VGA confroller operating mode can be directly set by the internal
1/Q register. PWRDWNA and 2 of the VGACNT regisier are used to
set the relax made and retire mode. DISVGA of the VGAGNT register
is used to set active or inactive of the internal YGA, which is active
"0". The VGACNT register is allocated to OEH of the Sharp eriginal
port and its bit definition is shown next.

VGACNT register
Bit | Signal name Significance
0 ' POLINV | Internal SIO input/output polarity inversion
1 DISVGA _ lnternal VGA on/off setling .
2 | PWRDWNI | VGA controller mode sttirig {relax mode)
3 PWRDWN2 | VGA controller riade setling (retire mode)
47 FIESEHVED Fleserved Possrble to read/writé.

When reset all areresetto "0"

Ca o | R supply | contraller | N9
Coo, e ey esupply [ TR e TR T
Ll s Nommal
o] .0 _ON I el
| - - mode :
0 o OEE | oFF | FelaX . | PWRONT
o s mode y Feg,iﬁtar,
a 1 " OFF i -ope | Relax | POBL=0
[ mode::
1 0 . OFF oFE Retire 7
mode
T e | PR
1 1 OF- | OFF hibited.:

When the power save feature. is. Used . both PWRDWN1_and 2 need
to be set to "0". The DISVGA is set to "0" to set the internal VGA
active, and *LCDEN of the 8IOCFR reglster needs to Be et to "0" 1o
selactthe LED asa display device. -

To directly urn off the LCD or backlight power supply by means of
software, 0" must be written to PCVYLGD and PCREL of the PWRCNT
register. . The PWRCNT reglster ls an 8-bit read/write register
employed to controt-power supplies which is allocated 1o 06H of the
Sharp original port, whose big definition is as shown next.

PWRCNT register

Bit Signal name Significance
0 PCVIF Printer, RS-232C interface IC control,
1 PCVYLCD llif:lr ;:Iontroller and LCD power supply
2 PCVCC System power supply control (VCC)
3 " PCBL Backlight power supply control
PCVMD Modem power supply control
5~7 | RESERVED | Reserved. Read/write possible.

When reset, eeoh.bit of PCVIF, PCVCC, PCBL, and PCVMD is set
™" and others are reset.

When using the power save function (auto power save) by means of
ihe fimer, OCYLCD and PCBL of the PWRCNT register must be set
fo "17, Then write "1" to ASLCD of the ATSTBY register fo put the
timer effective, then set in the PWRTIM register the time the power
save should function.

The ATSTBY register is an 8-bit read/write register with which
programmed to put control functions in effect, which the timer be-
comes effective when set to "1" [t is allocated to 07H of the Sharp
original port whose bit definition is as given next,

ATSTBY register
Bit Signal name Significance
0o ASVIF © | Auto interface power off on/off setting
ASLCD Auto power save on/off setfing
2 Asvce Auto resume on/off setting
3-7 RESERVED | Reserved. FRead/write possible . .-

All are reset to "0" when reset.
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The PWRTIM register is used fo program the time for aulo power
save that it may be set in increment of one minute in a range of 0 to
15 minutes. Howaver, the actual time is shorter than the programmed
time within a minute. When PST3-0 are all "1", the setting will be
14~15 minutes. [t is possible to read/write and the set value is read. It
is allocated 1o 0SH of the Sharp original pert whose bit definition is

given next.
PWRTIM register
Bit Signal name Significance
PSTO-3 Auto power save time setting

0-3

4-7 | RESERVED

Reserved. Read/write possible.” ™

When reset, PST3-0 are set to "1" and others are reset.

When IRQ1 which is the interrupt request from the 8024 goes high
before the set time, the set value is reloaded in the imer and starts to
count from the start all over again. The timer wilt be reloaded even if
the PWRCNT register, ATSTBY register or PWRTIM register of the
Sharp original port is written.

4.8.3. Resume function (not used for the PC-6500)

To use the resume function, it has to be enabled by writing "1" in
RSMEN of the RSMCNT register. The RSMCNT register Is an 8-bit
read/write register which is allocated to 0BH of the Sharp original port
whose bit definition is given next,

I
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When reset, ART&-0 are all set fo *1" and the bit 7 is reset. Similar as
the auto power save, an interrupt request from the 8042 (IRQ) turns
high before the programmed time, the set value is loaded in the timer
and the count starts all over again from the beginning. The timer will
be reloaded when the PWRCONT register, ATSTBY register, or
RSMTIM ragister of the Sharp original port is written.

in elther case of (1} and (2), occurrence of NMI does the same
process and requires software support. The following are required in
the NMI routine in order to power down during the resume mode.

(1) Judges the NM| cause.

{2) All 1/Q registers of the device (VCC supply) installed to the system
must be saved to the expanded CMOS RAM.” ™™ 7 a

{3) If the VRAM contents may not be retained, it has to be saved in
the pseudo-SRAM private area (256KB).

(4} All GPU registers at NMI occurrence must be saved to the stack
and $5:5P must be written in the CMOS RAM.

(5) In order to shut dewn the system power supply, "0" must be
written in PCVCG of the PWRCNT register.

To judge the cause of NMI at (1}, RSMNMI of the NMIFCT register
must be scanned. If "{", an NMI occurrence is indicated by the
RSMSW [nput or the resume timer. The NMIFCT register is a read
only register which is used to judge the NMi cause which is allocated

to OFH of the Shamp original port whose bit definition is shown next.

NMIFCT register

RSMCNT register
Bit Signal name Significance
0 RSMEN Resume mode setling
1 CIEN Reserved. Read/write possible.
2 MRIEN Reserved. Read/write possible.
3-7 RESERVED | Reserved, Read/write possible.

Bit Signal name Significance
0 RSMNM} On state of the resume NMI request
1~7 — Undefined. Reads "0" at all times.

To restors from the power down state in the resume mode, the sys-
tem power must be turned on and PWRGOOD input must change

When reset, all are reset to "0".

in the resume mode (RSMEN=1), there are two cases that moves to
the power down state by shutting the power supply (Vee) off with the

memeory backed up.

(1) Input of a low to high transition signal from the RSMS line.
(2) No key operation is done within the prescribed time.

In the case of (1), a high state of signal is issued from the NMI line at
a low to high transition of the signal input from the RSMSW line 1o
_ apply NMI to the CPLU. On the other hand, in the case of {2), the

resumne controller internal timer continues 1o court while there is no
interrupt request from the 8042. When the programmed time Is
reached, the NMI is caused. But similar as the sleep function, a low
on the EXPND input prohikit the NMI and the resume function does
not take place. The state of the EXPND input can be scannsd on
EXPND of the EXSTAT register.

When using the resume function by the timer (auto resume), the timer
must be turned on after writing "1" to ASVCC of the ATSTBY register
and the time that the power down is expected must be set in the
RSMTIM register. It would be possible to program it in inctements of
one minute within a range of 0 to 127 minutes, actual time is shorter
than the programmed time within a minute. When ARTE~0 are all "1,
the setting will be 126~127 minutes. It is possible to read/write .and
the set value is read. Il is allocated 1o DAH of the Sharp original port
whose bit definition is given next.

PWRTIM register
Bit Signal name Significance
0~-8 ARTO~6 Auto resume ' mode setting

7 RESERVED

Reserved. Readwrite possible.

from low 1o high. Because a reset is applied in this instance, the
following process takes place in the initialization routine after the

reset.
(1) Reset cause is judged.

{2} The contents of I/O registers saved in the CMOS RAM and are

loaded to devices.

{3) The contents of the VRAM are loaded from the private area of the
pseudo-SRAM {in case the contents of the VRAM may not be

retained).

(4) 55:5P is read from the CMOS RAM and alt CPU registers are

restored from the stack.

To Judge the reset cause in {1}, RCR of the RSTFCT register is
scanned. If "1*, it indicales to turn off the VCC supply by software in
order to power down in the resume mode. The RSTFCT register is a
read only register used to judge the reset cause. When this register is
scanned, each bit of RCR, RCC), and RCMRI is reset to "0". It is
allocated to DCH of the Sharp original pert whose bit definition is

shown next.
RSTFCF register
Bit Signal name Significance
i} —_ Undefined. Reads "0" at all imes.
1 HCR On state of the system pawer (VCC}
off request
State of the power on cause by the Cl
2 RCCl | jnput of the internal SIO.
State of the power o cause by the Rl
3 RCMAI input of the internal modem.
4~7 — Undefined. Reads "0" at all imes.

-55—

RCCI and RCMRI of the RSTFCT register is used to support the auto
sensor from the internal SO and the internal modem.
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Whih: ihe systen! power turns on, ‘a rését:is applied, and:the CPYY

redds the RSTFCT register during theé iriitialization routine. If RCCIof

RCMRI s "1 it |nd|cates ‘that- power on ook place by the auto

answarl Readirg it again resets HGGI and RCMHI
4.8.4. Interface | power off

Withe the. interface power off function, the powar consumption of the
interface IC. may be held down when not using the. printer or RS-

232C. The fime. the mterface power off feature functlons is when the

printer of the infernal SIO was not accessed within the given time, or,
the internal /O ragister is directly accessed by rigans of sofiware.

To- dlrectly turn’ off the iniérface power by sSoffware, "0" ‘must be

4-9, Interrupt contro[ T Do

A pa|r of 82C59A 1nterrupt controliers aré mternally contamed m ihls
chip. for the interrupt contral and supports 16 iritefrupt levels in' con-
Junction wrth the cascade connection NMI The NMI js port B oontrol-
led. .

As an 8 blt 1/0 device on the system bus (XD bus) a palr of BECSQA
has address mapped to 020M-~03FH on the master side and
0ACH~0BFH. In order to avoid contention with the CPU clock switch
controlling 110 eddress 022H and 023H (refer fo paragraph 4. 1) for
the 82C59A an the master S]de the se!ectlon |s not done when the bit
of the latch gddress s *i" :

written o PCVIF of the PWRENT registsr. When writtan, the prifiter
interface IC-output.goes high impedance and: the R8-232€ line.drive
receiver goes into a standby mods to deerease the gircuit current,-

To use the. auto, inierface. power off feature, PVCIF of the PWRCNT
register must be set to “1" then write "1" fo ASVIF of the ATSTBY
register to tum on the t|mer The fimer wil be cleared when the
internal printer and internal SIO i accessed 1t may also be-cleared
by wrifing the PWRCNT register o ATSTBY register of the-Sharp
original, poit.” The time power off feature. comes acilve after the-timer
hds cléared for 14 to 15 minutes. -

If ig alge posmble o control te power supply 1o the internal modem
using the irerface power off function. To shut off the power supply to
the “inferhal’ modem” (VMDM), wiite “0" to PCVIMD of the PWRCNT
register. With this, the signal employed to shut off the modem power
supply appears on the VMDCNT line.

4-8-5. Power status

Since the power is automatically shut down for the aito power save
timer, and auto interfacé power off furictions by means of the timer.
The CPY will recognize the status of the LCD power, backlight power,
and printer-RS-232C control by scannirg the PWRSTAT register. The
PWRSTAT register is a read only register which'is allocated to 08H of
the Sharp onglnal port.' Except for PSVIF, PSLCD, and PSBL, the
power suppiy control data' set t6 the PWRCNT register are read. "0"
maans off and "1" on. See the table next for the bit definition of tha
PRSTAT register.

PWRSTAT register -
Bit Signal name Significance
W State of printer and RS-232C interface

0 PSVIF 1C control

1 PSLCD State of LGD power supply (VLCD)

2 PSVCC State of system power supply (VGG)

3 PSBL State of backlight power supply (VBL)
4 PSVMD State of modém power supply (VMDM)

The table bélow 'shows the 82C56A int‘errupt,oyji;‘:qts.

Master |*"'Slave """ " " Finetion
IRGe | - ' [Timer output chanrel 0
S RaT | |Keyboard (oltput buffer full)
" IRQ2Z- ST Intertupt from the slave side controller

IRQ8 Real time clock interrupt

IRQYT |VGA controlier or INTGAH (IRQZ)

IHQ-‘I.O |Reserved (expansmn slatj - - -

IRQi1  |Reserved (expansion slot)

[RQ12  |Reserved (expansion slot)

IRQ13  |Co-processor

IRQ14  |Hard disk controller

IRQ15 |Reserved (expansion slot)

IRQ3 Serial port 2 (COM2)
IRQ4 Serial port 1 (COM1)
IRQS Parallel port 2
IRQ5 " |Floppy disk controller
IRQ7 Parallel port 1

4.10. Timer

A single 82C54 interval timer is internaliy contained in this chip.

The 82C54 is mapped to the /0 address 040H-05FH as an 8-bit 1O
device on the system bus (XD bus). Three independent 18-bit counter
on channels 0-2 of the 82C54 can be defined as follows:

Channel & _ System timer
GATEQ Fixed ON
CLKING 1/12 14.31818MHz clock
CLKOUTG 82C59A IRQO ‘
Channel 1 , Refresh request generator
GATE1 Fixed ON
CLKIN1 112 14.31818MHz clock
CLKOUTA Refresh request cycle
Ghannel 2 ~ Speaker tone generaior
GATEZ - Fixed ON
____ (OLKIN2 | 112 1431818Mbz clock
CLKOUT2 | Speakerdive”




4.11. Serial interface

The 82C50 UART is internally contained in this chip as a serial inter-
face and supports a single channel RS-232C interface using the ex-
ternal RS-232C driver as an internal SIO. This also used for the
interface with the internal modern.

Two serial interfaces may be port allocated and set on or off, which
the SIOCFR register is used for the RS-232C and the MDMCFR
register for the internal modem. The SIOCFR register is a 7-bit
read/write register which is allocated to 01H of the Sharp ariginal port.
The MDMCFR register is a 2-bit read/write register which is allocated
.10 03H of the Sharp original port.

The table next shows bit definition.
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The RS-232C interface serial input/output and contrel signals can be
inverted with POLINV of the VGACNT register, When POLINVY is at
1", the polarity inveris. The VGACNT register is allocaled to OEH of
the Sharp original port whose bit definition is as shown next.

VGACNT register

Bit Signal name Significance
0 POLINV RS-232C input/output polarity inversion
1 DISVGA Internal VGA on/off setting
2,3 PWRDWN1, 2 | VGA controller mede setting
4~7 *|-RESERVED | Reserved. Read/write possible -—---———

When reset, all are reset to "0".

SIOCFR register
- - —_— To reset ihe internal modem (that can be installed within the
Bit Signal name Significanice machine), the output from the MORSTN line is used. The 1-bit output
0-2 FDDO-2 Reserved. Read/write possible. of the MORSTN cutput port can be switched with the port select
3 S101/%2 Internal SIO port allocation signal output using OUTSEL of the MDMCFR register,. When CUT-
) SEL is at ™", the bit 3 of the /O address 202H port is issued. When
4 *SIOEN Internal SI0 on/off setting "0", the decaded signal of the /O address 202H is issued as a port
5 KINTKEY Reserved. Read/write possible. select signal, The 202H port is a read/write internal I/O register whose
8 *LCDEN Display device selection bit definition is shown next.
7 — Undefined. Reads 0" at all times. 202H porl
MDMCFR register Bit Signal name Significance
- - — 0~2 RESERVED | Reserved. Read/write possible
Bit Signal name S|gn!ﬁcance - 3 MCRSTN Internal modem reset signal
0 OUTSEL MORSTN output signal sele(‘:hon 4 RESERVED | Reserved. Read/write possible
-8 — Undefined. Reads "0" at all times. 57 — Undsfined. Reads "0 at all times.
4 *MDMEN Internat modem on/off setting
5~7 — Undefined. Reads "0" at all times. When reset, bits 0~4 are reset.

When reset, XxSIOEN of the SIO CFR register and *MDMEN of the
MDMCFR register are set to "1" and all others are reset.

*SIOEN and SIO1/%2 of the SIOCFR register may be revised of their
contents when written to "02" to the Sharp original port. The inverted
bit 4 of the 02H port corresponds to SIO1/%2 and bit 5 1o SIOEN.

The table below shows the poris that allocated by the seiting of
SIOCFR and MDMCFR registers vs. active input to IRQ3 and [RQ4 of
the 82C59A.

*SIOEN |[xMDMEN|S101/%2 '”tsel’ga' L’:toedrgi :s}ﬁ :E&‘:
0 0 o | come | comi Mgral Intena
0 0 1| com | come | Mo intermial
0 1 o |come | oFF |Memal Exera
0 1 1 | comsi | OFF Ei‘;%ga' '”fselfga’
1 0 o | oFf | comt Eﬁ%ga' mfégi
1 0 1 | oFF | come L‘}fdrgfn' Ei‘;‘gqa'
1 1 o | oFF | opF |FXeralExema
1 1 1 | oFf | OFF Ei‘;‘g’;a' ET;%T'
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4.12, RTC and CMOS RAM

For this chip, RTC is controlled by AS, DS, R/W, and SCRTCN out-
puts. For setup expansion, a 2KB CMOS RAM is provided.

Among 11 bits address input of the 2KB CMOS RAM, the low 6 bits is
connected to the ¥O 070H port bits 0~5, and high 5 bits to the laich
address bits 10-14. Which is to be selected, RTC or CMOS RAM,
when the /O 071H port is accessed is determined by the data in the
YO 7OH bit 6. When "0", RTC is selected and "1" the CMOS RAM.
See the figure below for the mapping of the RTC and the CMOS
RAM.
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4 13 Pseudo-SHAM contfol

ThIS chlp supporls control of a max:m r i
Memory has three address spaces of th system are .,’-_:-MS control
area, and private area. The EMS cantral area éan futther be divided
into three subsections of conventional area, extended:arsa; and. EMS
area accordingto 1he__interna|—l-/0 register satiing.' R

(1)System area -
The area’of 256KB is allocated 10 OOOOOOH 03FFFFH as the
conventional memery. - ¢ : ;

{2) EMS contrgl drga
__Addmss_cambe_allocated to_three.areas_uslng-the_mtemal—llO—
register setting.
{a) Convectional area R
- A address  space of 354KB .can. be
04OODO~09FFFFH asa convenzlonal mernory -
(b) Extended area.
T Address space ca.n be alrocated aﬁer 100000H as an ex!ended
"memory .
.{c)EMSarea oo ' IR
To  Support the EMS versuon 4.0, 34 wmdcws of 1 6KB mcremems
can be mapped in 040000-09FFFH and.| OCSOOOH-OEFFFH :

(3) Private area
Using the internal /0 register setting, 2 256KB of address space
is allocated to CEQQ0OH-~0EFFFFH (actess by, bank $élect), which
is to be used to save the VRAM contents diirirg- the rasume and
used by the systermi. If is possible to elimifate the private drea by
the internal I/O register sstting.

4.13.1. System area

Among 4MB memory area.stpported by the memory controller, a
256KB of address space 000000H~03FFFFH is allocated as a con-
ventional memory, regardless of the |nterna] KO reglster setiing.

4.13.2. EMS control area

The maximum 4MB area from which excluded the system area and.
the private area is allocated to the EMS control area, and mépped o
the conventional area, exiended area, and EMS area by the internal
1/Q register setiing.

There are EMSCFR register, PSRAMCF register, and EMSSTAT
régister as the internal /O register controlled, whose bit definition is
shown next.

él_l;ﬁcated B (-]

EMSCFR register T A PN

Bit - | ‘Sigrial narme |’ “Significarice’
02 | .swo.z | EMS controlrreglster I/O'address se’mng

Extended memory: capaclty semng
.| (@xpansion) . e .

- 5,6 SW5,6- | Extended memorycapacntysettmg
.7 | RESERVED' Heserved Fiead}wnte possﬂ:le

PSRAMGF registér - = ¢ 0 e

| Bit | Signal name  Significange; - -
0 RESERVED | Reserved. Read/write possible ., ... -,

o INTLW- - -Pseudo SRAM |nterleave access enable
2 | xPCS3EN|'256KB standard RAM usage settlng
3,4 | 'JPo,i" "”'Extendecf memory capacity sétting
5 VPTMEM " | Private memory access enable

6,7 MA|56,':‘1‘;"‘ |

Prlvate memcry biank seiect

EMSSTAT register ..

Bit | Signal nama ' Significance

Staie of EMS control register I/0. address

0-2 SWwo-2 .
allocation
3,4 SW3; 4 Both SW3 and SW4 réads "1" 4t all times.
5.6 SW5, 6 St‘at_e' of the extended memory capacity
setting
7 EMSEN EMS on/off setting

The EMSCFR and PSRAMCF registers are allocated to 04H and 05H
of the Sharp original port, and reset to "0" when reset.

SW0-2, and SW5~6 of the EMSSTAT registef are read only bits
which the data written in the EMSGFR register is read, EMSEN is a
read/write bit that turns to "0" when reset.

When operated with - the ‘cPU clock at 24MHz, INTLV of the
PSRAMGCF register, is a bit which enables the nor-wait access for the
conventional memory and private memory interleave mode when the
bit is set to "1",

(a) Conventional area

To allocate ihe'memory'sp'ace 040000H-09FFFFH 16 a conventional
memory, EMSEN of the EMSSTAT register must be set to "0" to
disable the EMS.

e



{b) Extended area

By seiting SW5-8, JP2~3, of the EMSCFR register and JPO-1, and
*PCS3EN of the PSRAMCF register, the memory space after
100000H can be allocated fo the extended memory in a manner as
shown next.

Extended
memory

OMB

B4KB
(100000H-
10FFFFH) ™~

OMB

256 KB
(10000GH~
13FFFFH}

1MB
(100000H-
1FFFFFH)

1.25MB
(100000H-
23FFFFH)

2MB
(100000H-~
2FFFFFH)

2.25MB
(100060H-
33FFFFH)

IMB
(100000H-~
3FFFFFH)

3.25MB
(100000H-~
43FFFFH)

VB
(100000H~
3FFFFFH)

3.25MB
(100000H~
43FFFFH)

3MB
{100000H-
3FFFFFH)

3.25MB
(100000H-
43FFFFH)

aMB
(100000H-
3FFFFFH)

3.25MB
{100000H-
43FFFFH)

512KB
(100000H-~
17FFFFH)

% : don't care

SWe | SW5 | JP3 | JP2 | JP1 | JPO | XPCS3EN

0 0 X X X X *

%PCS3EN is the bit employed to specify the usage of the 256KB area
within the standard RAM which may be used as a private area when
"" and as an EMS control area when "0".

 ents to the extended area setting, "mmmmmmH" to the actually in-

— B9~
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(e) EMS arsa

To turn on the EMS, EMSEN of the EMSSTAT register must be set to
"{", To support the EMS version 4.0, the EMSADR register and the
EMSDAT register are provided as internal registers, whose bit defini-
tion is shown next.

EMSADR register
Bit Signal name Significance
0-7 EMSADRO-7 | EMS mapping register address
EMSDAT register
Bit Signal name Significance
0-7 EMSDATO~7 | EMS mapping register data
8-14 — Undefined. Reads "0" at all times.
15 EMSPEN EMS page enable bit

The EMS confrol register for the EMSADR register, EMSDAT
ragistar, including the EMSSTAT register, is [/O address allocated by
SWO0-2 of the EMSSTAT register, which are set as shown in the

tahle.
SW2 | SW1 | SW0 | EMSSTAT | EMSADR | EMSDATL | EMSDATH
o 0 0 208H 200H 20AH 20BH
b 0 1 218H 219H 21AH 21BH
[ 1 0 248H 248H 24AH 24BH
0 1 1 258H 259H 25AH 25BH
1 g 0 268H 269H 26AH 26BH
1 G 1 2A8BH 2A8H 2AAH 2ABH
1 1 0 2B8H 2B2H 2BAH 2BBH
1 1 1 2E8H 2E9H 2EAH 2EBH

When reset, SW0-2 are reset to "0".

The EMSADR register is a 8-bit read/write register which is employed

fo point the 34 EMS mappings using EMSADR2~7, EMSADR2-7 is

automatically incremented when the high side of the EMSDAT

register is accessed. "0" is always read from EMSDARO~1 and write

is ignored.

The following shows the address setup range for the EMSADR

register

4ADH, 44H, 48H, 4CH, 50H, 54H, 58H, 5CH, 60H, 64H, 68H, 6CH,

70H, 74H, 78H, 7CH, 80H, 84H, 88H, 8CH, 90H, 94H, 98H, 9CH,
C8H, CCH,DOH, D4H, D&H, DCH,EOH, E4H, E8H, ECH,

The EMSDAT register is a 16-bit read/write register and there are 34
sections, The EMS mapping data is set in EMSDATO0-7 of the
EMSDAT register and determines ihe page that mapped to the win-
dow of address space of 040000H-09FFFFH and 0CBOOO-OEF-
FFFH. Window can be set on or off for EMSPEN; sets en when "1"
an. EMSDATB~14 are read "0" at all times and write is ignored.

When ithe EMSADR register is out of the setup address range,
EMSDATO-15 Is read "0" and write is ignored.

The EMS control area equals to the memeory controller supported all
memory but the system area and the private area, of which capacity
is a maximum 3.75MB when the private memory is not used
(*PCS3EN=D). ‘

The following shows the mapping of the EMS control area.

"C" represents conventional memory mapping, "X" extended memory
mapping, and "P" expanded memory mapping. "nnnnnnH" is depend-

stalled memory capacity.



__ 2b8KB prwate area out of the memory controller U pnerted 4MB

The actually installed memory capacity may bs set to.."nnonnnH"
when mapping the conventional. memory. .For arn- example, the ex-

tended area. for the 4MB: mermory, it. shouid be gef to 3. 25MB and

"nnnnnnH" is 3DFFFFH (in case xPCSSEN_O)

When mapping the EMS memory, the capaclty under: the actual-

memory capagity should be set o "nnnnnnH". For the 4MB of actually

installed memary, the EMS area should be set to 0~3 25MB i OMB‘_

was set, all are mapped as the EMS memory o
4.13.3. Private area - ‘ '
It may be possrble with the mternal IIO regleter settrng fo reserve a

4.15, Sharp original port R

To access the Sharp original-poit; VO addresses 07CH and 07DH are
uséd, First; set the pointer to 07CH- pért:and: read and write the
pointer specified port:with:07DH: Unless the pointer is set with 07CH,
it may not permit fo access the Sharp original port of 67DH. Once
07DH has accessed, it needs to set the pointer again. ..

See lhef_léble belowi for the Sharp origirial pait used By thigchip. :

mémary.

To reserve the pnvate area set XPCS3EN of the PSRAMCF register,

to "1" and set 256KB of the internal standard RAM as the prlvate

memory. S6t'EMSEN of the EMSSTAT register to "0" and PYVTMEM.
of the PSRAMCF register to "1", whrch is: then mapped to the address

space of 0EQ00COH=0EFFFFH.

To access the 256KB. prwate memory, four banks muet bé selected
usrng MAPO—-T of thie PSRAMGFreglster '

4.14. Port-B .
The port-B consisis ¢f a logic gate which is used for NMI accurrence

canfrol, speaker outpul control, and refresh detection by the parity

and IO channel chgcks.

:Loc;:g:; : Register name RAW
_O1H - ) SIOCFR {SIO Configuration Register) . | B/W
02H '_ "' PRICNT (Peripheral Corttrol Register) W/O
03H | MDMGFR (Modém Configuration Register) | "R/W
04H | EMSCFR (EMS Configuration Register) RW
05H. | PSRAMCF (PSRAM Conifiguration Register) | R/MW
06H- PWRCNT (Power Control Register) R/W
07H - | ATSTBY (Auto Stand-by Conirol Register) R/W
08H | PWRSTAT (Power Status Register) RO
09H PWRTIM (Power Save Timer Register) R/W
0AH - REMTIM (Auto Resume timer Register} RW
0BH RSMCNT {Resume Contral Register) RW
OCH RSTFCT (Reset Factor Register) R/O
OID_I-.I EXSTAT (Expansion Unit Status Register) R/O
OEH VGACNT (VGA Control Register) RAW
OFH NMIFCT (MNI Factor Register} R/O
Chips port map (Si)

[1] Access method
@ Write the pointer address in the /O address 22H.

@ Read or write the data in the /O address 23H.
After the 23H has accessed, it may not permit to access the
pointer again unless the pointer is set again.
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9-3. MC146818 (Real time clock)

Advance Information

REAL-TIME CLOCK PLUS RAM (RTC)

The MC146818 Real-Time Clock Plus RAM Is a peripheral device
which includes the unique MOTEL concept for use with various
microprocessars, microcomputers, and larger computers. This part
combines three unique features: a complete time-of-day clock with
alarm and one hundred year calender, a programmeable pefiodic inter-

—rupt and square-wave generator, and 50 bytes of low-power static... ..

RAM. The MC146818 uses high-speed CMOS technology to Inter-
face with 1 MHz processor buses, while consuming very litile power.

The Real-Time Clock Plus RAM has iwo distinct uses. First, it is
designed as a batlery powered CMOS part (in an otherwise
NMOS/TTL system) including all the commeon battery backed-up func-
tions such as RAM, time, and calender. Secondly, the MC146818
may be used with a CMOS microprecessor to relieve the software of
the timekeeping workload and to extend the available RAM of an
MPU such as the MC146805E2.

Low-Power, High-Speed, High-Density CMOS
Internal Time Base and Oscillator

Counts Seconds, Minutes, and Hours of the Day
Counts Days of the Week, Date, Month, and Year
3 Vto 6 V Operation

Time Base Input Options: 4.194304 MMz, 1.048576 MHz, or
32.768 kHz

Time Base Oscillator for Parallel Resonant Crystals

40 to 200 pW Typical Operating Power at Low Frequency Time
Base

4.0 to 20 mW Typical Operaing Power at High Frequency Time
Base

Binary or BCD Representation of Time, Calendar, and Alarm
12- or 24-Hour Clock with AM and PM in 12-Hour Mode
Daylight Savings Time Option

Automatic End of Maonth Recognition

Automatic Leap Year Compensation

Microprocessor Bus Compatible

MOTEL Circuit for Bus Universality

Multiplexed Bus for Pin Efficiency

[nterfaced with Software as 64 RAM Locations

14 Bytes of Clock and Conirol Registers

50 Bytes of General Purpose RAM

Staius Bit Indicates Data integrity

Bus Compatible Interrupt Signals (TRG}

Three Interrupts are Separately Software Maskable and Testable
Time-of-Day Alarm, Once-per-Second ta Once-per-Day

Periodic Rates from 30.5 ps to 500 ms

End-of-Clock Update Cycle

Programmable Square-Wave Qutput Signal

Clock Cutput May Be Used as Microprocessor Clogk Input
At Time Base Frequency +1or+4

24-Pin Dual-In-Line Package
Chip Garrier Also Available

PC-6500
PIN ASSIGNMENT
Ne [0+ \-/(39) 24 [JvDD

0sc1 []2 (3 (38)23 [] saw

osc2[]3 () (37)22 [1PS
ADo [4(8) (34) 2t [] CKOUT
AD1[5®) {33) 20 [] CKFS
AD2 [] 6 (10) (3219 1 IRQ
ADZ [ 7(11) (31)18 gRESET
ADs []o(13) 16 [] NC
AD6 [10(18)  (24)15[JRW
ADT[11¢19)  (23)14[1AS
ves[12@o) (22 13[CE

Fig. 9-4

Pin numbers in parentheses reprasent equivalent Z suffix chip carrier
pins. Pins that have not been designated for the chip carrier are not

connected.
M| Clack CKOUT
Output CKFS
g:g; Trma Goee +4 |+32L I +32| :! 252 1hz
Parladic ImeruplSquare Wava Rate
Selection (1-0l-15 Selsclor]
VDD —> Conlro! sow
vas DvD.DV2 ] .
} | G
oE— » TESET
Bus Raglstar AB.C.D{d Bywr) Fs
05— Inieriace |4
F - Kl Cleck! Glock,Alarm,
R — Calender Galonder RAM
AS —N Updats (10 Bytes)
ADo-AD7<E)] BCDY.
Binary
Increment User RAM
{50 Bytes)
L—— A
Fig.9-5 Block dlagram
VHIGH
rVLOW
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~AD7
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NOTE VHIGH=VDD-20V VLOW=0.8V for VDD=5.0Vt 10%
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MC146818 bus timing
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SIGNAL DESCRIPTIONS

The block diagram in Figure 9-5, shows thie'pin connection with the
major internal functioris of the MC146318 Réal-Tifle Clack plus RAM.
The following paragraphs describe the function of gach pin.

Vpp, Vss

DC power is prowded to the part on these two pll’lS Vop being the
more posltive voltags. The minimum and max1mum vellages are
listed in the Elecirical Characteristics tables.

QsC1, OSCZ—TIME BASE INPUTS

The time base for the hme funotlons may be an extsrnel signal or the
crystal oscillator. gterr_pal square waves at 4—1|94304 MHz, 1.048576
MHz, or 32.768 kHz may be .connected 16 GSE4. The internal time-
base frequency to bg used js-chosen in Register A:-

The on-chip oscillator is designed for a peralletjres_onant.
AT cut crystal at 4.194304 MHz or 1.048576 MHz frequencies.

CKOUT—CLOCK OUT, OUTPUT

The CKOUT pinis an output at the trme bédge’ frequenoy drvrded by 1
or 4. A’ major use for CKOUT is'as ‘the input clack 1 the | imicroprocas-
sor; thereby saving the cost of a second crystal. The freéquericy of
GKOUT depends. upon the time-base frequency and the state of the
CKFS p[n as-shown in Table 9-3.

CKFS—CLOGK OUT FREQUENCY SELECT INPUT

When the CKFS pin is tied to Vop it causes CKOUT to be the same
frequency as the time base at the OSC1- pin. When CKFS is fied to
Vss, CKOUT is the OSC1 time-base frequency dwlded by four. Table
2 summarizes the effect of CKFS.

Time Bese (OSC1 Clock Frequendy . Clock Frequency
Fraquency Select Pin (CKFS) | Qutput Pin (GKOUT)
4.194304 MHz High 4.194304 MHz
4.194304 MHz Low 1.048576 MHz
1.048576 MHz High 1.048576 MHz
1.048576 MHz Low 262.144 kHz
32.768 kHz High 32.768 kHz
32.768 kHz Low 8.192 kHz

Table 9-3. Clock output freq-u'enoies

SQW—SQUARE WAVE, OUTPUT

The SQW pin can output a srgnaJ from one of the 15 taps provided by
the 22 infernal-divider stages. The frequency of the SQW may be
altered by-programming Register A. The SQW signal may be turned
onand off Using the SQWE bit in Register B.

ADO-AD7—MULTIPLEXED- B!DIRECTIONAL"‘ T
ADDRESS/DATA BUS

Multiplexed bus processors save pins by-presenting: the:-address
during the first portion of the bus cycle and using the same pins
during the second perfion. for-data.- Address-then~data mult|plex|ng
does not slow the access time of the M0146818 smce the bus rever—
sal from address to data IS occurrmg durmg the mternal HAM aceoss
timé. :

The address must be valld Just prlor to the fell of AS/ALE at whlch
time the MC14681 8 !etches the address from ADO t9, AD5 Valld write

dataﬁrnust be Eresen’(ed end held stable during, the_ _a;te;_ponm&of

the DS or WR pulses. |n'a read cycle the MC146818 autputs sight
blts of data_ durlng the latter portion of the. DS ar RD. pulses then
ceases drlvmg the bus (returns the output drivers to the high-im-
pedanoe staté) when DS falls in the Motorola case of MOTEL or "D
rises in the other case

AS——MULT]PLEXED ADDRESS STHOBE INPUT

A posmve going: multlplexed address: strobe pulse serves to. demul-
tiplex the bus. The falling edge of AS or ALE causes the address to
be latched within the MG'I 46318 The automatlc MOTEL orrcunt in the

latches the state of the DS pin with the-falling edge of AS or ALE.

DS—DATA STROBE OR READ, [NPUT

The DS pin has two mterpretatlons via the MOTEL circuit. When
emanating from a Motorola type processor, DS is a pesitive pulse
during the {atter portién of the bus cycle, and is variously called DS
{data strobe), E {enable), and 22 (82 clock). During read cycles, DS
signifies the time that the RTC is to drive the bidirectional bus. In write
cycles, the trailing edge of DS causes the Real-Time Clock plus RAM
to latch the written data.’

The second MOTEL interpretation of DS is that of RD, MEMR, or
T/OR emanating from the competitor type processor. In this case, DS
identifies the time period when the real-time clock plus RAM drives
the bus with read data.: This interpretation of DS is also the same as
an output-enable signal on a typical memory.

The MOTEL. circvit, within the MC146818, latches the state of the DS
pin on the falling edge of AS/ALE. When the Motorola mode of
MOTEL is desired DS must be low during AS/ALE, whichils the case
with the Motorola multiplexed bus processors. To ensure the com-
petitor mode of MOTEL, the DS pin must ramain high during the time
AS/ALE is high.

R/W—READ/WRITE, INPUT

The MOTEL circuit treats the RAN pin in one of two ways. When a
Motorola type processor is conneoted RWisa level which |nd1cates
whether the current cycle is & fedd ‘or write. A read cycle is 'indicated
with a high level on RAW while DS is high, whereas & weite- cycle is a
low on RW during DS, .

The second |nterpretat|on of H/W isasa negattve wnte pulse WR,
MEMW, and VOW from competltor type pracéssors. The MOTEL cir-
cuit in this mode gives' R/W pin the sarme- meamng as the wiite (W)
pulse on marty generic: RAMs ‘

on,
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CE—CHIP ENABLE, INPUT

The chip-enable (CE) signal must be asserted (low) for a bus cycle in
which the MC146818 Is to be accessed. CE is not [atched and must
be stable during DS and AS (Motorola case of MOTEL) and during
HD and WR ({in the other MOTEL case). Bus cycles which take place
without asserting CE case no actions to take place within the
MG146818, When CE is high, the multiplexed bus output is in a high
impedance state.

When CE is high, alf address, data, DS, and R/W inputs from the
processor are disconnected within the MC146818. This permits the

MC146818 to be isolated from a powered-down processor. When CE

is held high, an unpowered device cannot recelve power through the
input pins from the real-time clock power scurce. Battery power con-
sumption can thus be reduced by using a pullup resistor or active
clamp on CE when the main power is off. When CE is not used, it
should be grounded.

IRO—INTERRUPT REQUEST, OUTPUT

The TRQ pin is an active low output of the MC146818 that may be
used as an interrupt input to a processor. The TRG output remains
low as long as the status bit causing the interrupt is present and the
corresponding interrupt-enable bit is set. To clear the TRQ pin, the
processor program narmally reads Register C. The RESET pin also
clears pendirg inferrupis.

When nao interrupt conditions are present, the TRQ level is in the

high-impedance estate. Multiple interrupting devices may thus be
connected to an TAQ bus with one pullup at the processor.

RESET—RESET, INPUT

The RESET pin does not affect the clock, calendar, or RAM functions.
On powerup, the RESET pin must be held low for the specified time,
trLH, in order to allow the power supply to stabilize.

When RESET Is low the following occurs:

a) Periodic Interrupt Enable (PIE} bit is cleared to zero.

b) Alarm Interrupt Enable {AIE} bit is cleared to zero.

¢) Update ended Interrupt Enable (UIE) bitis cleared to zero.
d) Update ended Interrupt Flag (UF) bit is cleared to zero.

e) Interrupt Request status Flag (IRQF) bit is cleared to zero,
f) Periodic Interrupt Flag (FF) bit is cleared to zero.

g) The pariis not accessible.

~63-
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9-4. 820455 VGA FLAT PANEL/CRT
CONTROLLER DATA SHEET

N VGA-Compatible flat panel controller optimized for laptop com-
puter applications.

B Supports CRT, LCD, Plasma and Electro-Luminescent displays of
varying resolutions.

@ Single chip implementation tightly couples to the CHIPS/250 and
CHIPS/280 and interfaces with 8 and 16 bit PC bus and MCA (an
interface compatible with the MicroChannal™).

~B-Up-te-48-MHzdot-clock-speed-iorgraphics-and-text modes.
8 Can utilize an external palette DAC with up te 16 million colars.

B Provides_intelligent backward compatibility to the EGA, CGA,
Hercules™, and MDA on Flat Panel displays.

The 82C455 Graphics Coniroller provides a complete solution for
implementing a Video Graphics Array-compatible controller. The
82C455 is supplied in & 144-pin PFP package. It can be used in 8
and 16-bit PC bus and in 16-bit MCA bus environments.

Display Types Supported

CGA, EGA, MDA, Multifrequency, IBM PS/2™ and ather monitors
can be used. The choice of flat pane! displays includes EL, plasma,
as well as single panel/single drive, dual panel/single drive and dual
panelidouble drive LCDs. Both gray scale and monochrome panels
are supported; a proprietary frame rate control algorithm provides
gray scale capability on monochrome panels.

CHIPS/250 and CHIPS/280 Interface

The 82C455 interfaces directly to the CHIPS/250 and GHIPS/280,
providing a simple, cost-effective solution for PS/2 compatible sys-
tems, When used with one of these CHIPSets®, the 82C455 can
execute FAST memory cycles at a speed greater than that normally
available on the MCA bus.

Backward Compatibility

The 82C455 is compatible with IBM's EGA, CGA and MDA, in addi-
tion to offering a Hercules monochrome-graphics-compatible mode.
On-chip compensation registers permit software designed for low
resolution displays to utilize the entire screen area on a flat panel with
higher resolution.

Hardware Support for Context Switching

Muititasking and windowing environments can be implemented easily
since all internal registers of the B2C455 can be read and written.

FALETTE
XCVER | CRT
BYNG
ADDRESS
ADDRESS =+ VIDEG FLAT
BUFFER DRIVER PANEL

CONTFIOL-J__

MEMORY

Fig. 8-7 82C455 System Implementation

82C455 Functional Description

The 82C455 offers a complete solution for implementing a
VGAMCGAEGA/CGAMDA/Hercules-compatible display system. By
integrating all necessary logic the device ensures that total chip count
for a VGA-compatible solution can be as low as 14 chips (includes
820485, display memory, bufiers and drivers).

Any one of a variety of CRT monitors or flat panel displays can be
driven. Internal compensation registers ensure that industry-standard
software designed for different displays can be executed on the single

flat panel used In an implementation. ‘Mode iniialization-is supparted
at the BIOS end register levels, ensuring cornpatrb:llty with all applica-
fiory Softiwars | The 256 Kbytes of display mémory size is éafprised of

& 64K DirAMs. Digplay ‘femory’ refresh is_controlled by the

820455 it is transparent to the CPU.

For support of mu[tltaskrng environments and context swrtchmg= the
entire state of the 82G455 (lnternal reglsters and Iatches) is readable
and writeable. This feature is 100% compatrble fo IBM ] VGA,

The 82C455 directly interfaces to 8-bit PC and PC/XT, 16-bit PC/AT
snd 8 ‘or 18- bit MCA buses. All. upsratxons necessary to ensure
proper operatlon in these variaus environments are handled in a
fﬁﬁfﬁtransparent fo the CPU. These. include internal decoding of all
memory and I/Q. addresses, bus width trans[atrons and generatlon of
the necessary ‘conirol. stgnals

The . 82C455 contains 16’ colcr palette registers It also |nterfaces
directly to an external inmos G171 {or compatible} color palétte and
D/A converter, Like the VGA, it is capable of display resclutions of
640480 with 16 ori-sereért calars (intemalpalette) and. 3207200 with
256 on-screen colors. from an external palette of 256 thousand (or 16
mllllon) colors: The 82C455 can also be programmed for higher
resolutrons up id 800*600 in'18 colcrs '

Graphics Contro[[er

The Graptiics Controller interfaces the 8 or 16-bit CPU data bus to
the "32-bit data bus:used by- the four planes (Maps) of display
memory. 1t also {atches and sipplies ta’the Attribute Controller dis-
play memory data for use in refreshing the screen image. For texd
modes this data is supplied in parallel form {character generator data
and an attribute code); for graphics modes it is converted to serial
form (one bit from éach of four bytes form & sirgle pixel}. The
Graph:cs Cantroller alsa performs any one of several types of logical
operations on dafa while reading it from or writing it to display
memory or the CPU data bus.

Sequencer

The Sequencer generates all CPU and display memory timing sig-
nals. It controls CPU access of display memory by inserting cycles
dedicated to CPU access and contains mask registers which can
prevent writes of individual display memory planes.

Attribute Controller

The Attribute Controller generates the 4-bit-wide video data stream
used to refrash the display. This is created in text modes from a font
pattern and an attribuie code which pass through a parallel to serial
conversion. In graphics modes, the disptay memory containg the 4-bit
pixel data. In text and graphic modes the 4-bit pixel data acts as an
index into a set of internal paleite registers which geherate a B-bit
stream. Two additional bits of color data are added if 256-color moda
is enabled. Text blink, underline and cursor are also the respansibility
of the Attribute Controller.

CRT Controller

The CRT Controller generates all the sync and timing signals for the
display and also generates the multiplexed row and column addres-
ses usad for both display refresh and CPU access of display memery.

==



Pin Description Table

PC-6500

Flatpack
Pin No. Name Type Active Description

63 ADO 11 Boeth SYSTEM ADDRESS and DATA Bits 0-15.

62 AD1 11O Both These bits are used to address display memory and the /O mapped 82C455 internal

61 AD2 /o Both registers. They also transfer data between the CPU bus and display memory and 82C455

60 AD3 /o Both reglsters. Addresses must be valid when output signal DATAEN is low and data must be

59 AD4 fle} Both held untihVGACMD (COMMAND) is low. Addresses are lalched internaily.

58 ADS 11O Both

57 AD8 1710 Both

56 AD7 1o Both

T3 T AD8 T IO Both

52 ADS Fe] Both

51 AD10 110 Both

50 AD11 70 Both

49 AD12 fje] Bath

48 AD13 l/e} Both

47 AD14 1O Both

48 AD15 11O Both

44 AlB | Both SYSTEM ADDHRESS Bits 16-18 and AUXILIARY DATA Bits 0-2. These bits transfer a

43 Al7 I Both high-order address when DATAEN is low. The auxiliary data bits on pins A16, Ai7, and

42 A18 | Both A18 respectively are read into Bits 0-2, respectively, of the DIP Switch register when that
register is accessed by the CPU. The address bits are latched internally and are ignored
for I/0 cycles.

72 \BHE Low BYTE HIGH BENABLE and AUXILIARY DATA Bit. \BHE low indicates that the high order
byle at the current word address is being accessed. If active, \BHE must be valid when
DATAEN is fow. The pin is also an auxiliary data input which Is read into Bit 3 of the DIP
Switch register when the DIP Switch register is accessed by the CPU. This data bit is
latched internally on the falling edge of WGACMD (NOR).

41 ADDHI | High ADDRESS HI and AUXILIARY DATA Bit. This high order memory address enable input is
generated external to the 82C455 by decading system addresses A19-A23. As an address,
it must be valid when DATAEN is low, Is latched internally and specifies that the current
memory address is valid for the B2G455. This pin is an auxiliary data bit read into Bit 4 of
the DIP Switch register when the DIP Switch register is accessed by the CPU. This input
pin is ignored during /O cycles.

67 DATAEN o High DATA ENABLE. The DATAEN output controls external multiplexing of the system
addressidata bus. DATAEN low selects address and DATAEN high selects data. In an
MCA interface, DATAEN is low when \WWGACMD is high and DATAEN is high when
WGACMD s low. In a PG or PC/AT bus interface DATAEN Is low when all \MEMR,
AMEMW, \IOR, and \IOW are high. DATAEN is high when any one of \MEMR, \MEMW,
\JOR or MOW is low.

65 \RDLO 0 Low READ LO. this output controls the direction of the external data transceivers on the low
order byte (Bits 0-7) of the address/data bus. It is low when data is read from the 82C455
and high when data is written to 820455, DATAEN can be used to enable the external
fransceiver.

64 \RDHIL o] Low READ HI. This output operates in a fashion identically to the \RDLO output except that it
controls direction for the high order byte (Bils 8-15) of the address/data bus. RDHI is low
when data is read from 82C455 and high when data Is written to 82C455.

71 MIO | Both MEMORY/IO or ADDRESS ENABLE and AUXILIARY DATA input. In MCA interfaces, the

(AEN) M/IO input pin selects either a memory or an /O transfer. MO high selects a memory
eycle and low selects an /O cycle. When defined as M/O, it must be valid when the
DATAEN input is low. In PC-Bus interfaces, this input is renamed AEN. When low, it
indicates a valid ¥O address when DATAEN is low. The M/IO (AEN) signal is latched
internally. In both MCA and PC-Bus environments this pin serves as an auxiliary data bit
input. 1t is read into Bit 5 of the DIP Swilch register whenever the DIP Switch register is
accessed by the CPU.

69 \SO Low S0 or MEMORY WRITE. \S0 is the memory and 1/O write input from the MCA bus. In

(MEMW) PC-Bus interface applications, this input is named \MEMW. It must be low jor CPU writes
to disptay memory.

70 \S1 i Low 51 or MEMORY READ. \S1 is the memory and IO read input from the MCA bus. In

(\MEMR}) PC-Bus interface applications, this input is named \MEMR, It must be low to permit the

CPU to read display memoary.
79 \WGASETUP 1 Low VGA SETUP or O WRITE. In an MCA environment this active low WWGASETUP input
MOW) allows configuration registers at YO Addresses 100-104h to be accessed. All other memory
.- R and /O functions are disabled. In PC-BUS interface applications, this input is named \IOW,
It must be low 1o permit the GPU to write'to an 82C455 /O register. ‘
68 \WGEACMD l Low VGA COMMAND or /O READ. In an MGA environment this active low \WGACMD indicates
{(OR) a command bus cycle. \WVGACMD must not be asserted during system memory refresh
cycles. In a PC-Bus environment this input is named \IOR. It must be low to permit the

CPU 1o read an 1/O register.
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Table 9-4 (a)
impéc'k"— = = ————r— T —_—
‘| Pin No. Name Type | - Active Deseription ... -
80 VGAENAR I | HighiLow | VGA ENABLE or REFRESH and AUXILIARY DATA. In an MCA environment this active
soedbe LT (NREFRESH) v e - nowiow e |"high. VGAENAB input signal enables memory and- I/Q accesses. In the PG-Bus interface,
RN TR x| REFRESH high indicates a. valid memory cycle; This, pin also serves as an auxiliary data
PN e bitinput which-is: read:into - Bit 6 of the DIF’ SWItCh reg:ster whenever the DIP Switch
MU S | tagister.is accessed by the CPU.. :
78 \WGAREQ o Low VGA REQUEST or I/0 SELECT 16 ln dn: MCA envtrcnment this outpui rndlcates thaf a
; (MOSC16) FAST memory cycle can be executed (this feature can be disabled through & register). In
; a PC-Bus environment this active low \IOCS16 signal indicates a valid 16 bit 11O cyclé.
: T4 VGARDY "~ O~ Low VGA READY. when Tow this output |nd|'c?a'tés that the eurrent CPU read/wnte cycle must
be extended with wait states. -
: 77 \WGADS16 o Low VGA ADDRESS SELECT 16 or MEMOHY ENABLE 16. n an MCA environment this
; (\MEN18) active low \WGADS16 output indicates’ that a ‘16-bit memary or l/O transfer cycle is
occurring. In a PC-Bus envirenment this active low MEN18 5|gnal indicates a -16-hit
memory cycle transfer is enabled. This: 5|gnal should’ be used in external logit to decode
: tha high order address and generate \MEMGS16 forthe PC-AT bus.
-, 75 - —-\VGAACK Q. . kow. - | VGA ACKNOWLEDGE or WRITE-46E8H. In an MCA en\nranment this active low
N SO (\WH4BE8) o St WGAACK output indicates a valid CPL access {(memory and I/C) 16 the B2C455: In a
1" | PC-Bus envnronment ﬂ’]lS actwe Tow \WFI46E8 signal lnducates a valtd O write to address
L R =
113 TTVGAINT e Ether | VGA INTERRUPT. THis pm is asserted whengver the vertical syric signal goes active.
: o Thig .pin can.bse. conﬂgured fo be active high (EGA) or active low (VGA) through the
1 . L N | Erdiation Mode régister (XFl14)
14 |  RESET. b .| High' | RESET. A aclive high input which resets the 82C455,
.38 TEST L.l - High. | TEST. Thisinputis used for factory testing only. It should be tied low,
40 PWRDN2 I " "Both POWER DOWN 2, 1. The POWER DOWN input pins select the Normal, Relax, and
111 PWRDN1 | Both Retire modes of operation as follows:
o ' PWRDN2 PWRDN1 OPERATION
0 ' 0 Normal Qperation
a 1 Relax Mode
1 ‘ ¢ Retire Mode
B 1 1 lllegal
105 CLKOD | Both CLQCK 2-0. Video Clock inputs. One of these dot clock inputs is selected by the
104 CLK1 | ‘Both Miscellaneous Output Register.
103 CLK2 | Both
101 - MCLK | Both | MASTER CLOCK. This clock input is used to sequence internal 16-bit /0 cycles.
108 " SENSE | Both SENSE. The state of this input pin can be read in Input Status Register 0, Bit 4.
100 . \PALRD .0 Low PALETTE READ. This ouiput is active low during an IO read to an address In the range
S D , -| 3C6-3Cgh and is conngctéd to the Read input of an external Inmas G171 Paletis/DAC,
99 |  \PALWR. o ‘Low PALETTE WRITE. This ouiput is active low during an 1O write to an address in the range
3C6-3Coh and is connected to the Write input of an external inmos G171 Palette/DAC.
142 MoDo alie] _Bath- [ MEMORY 0 DATA, Display memory data bus for Plane 0 (Map Q).
3 MODA 1o Both
7 MoD2 1o. Both
12 MoD3 1fo - Both
16 - MOD4 lie} Both
.24 MoDs e} Both
.28 MoDs /O Both
33 . MoD7 10 Both -
144 - MiDo o :Both. MEMORY 1 DATA. Display memory data bus for Plare 1 (Map 1).
5 - M1D1 [lie] Both
10 MiD2 1o Both
BV MiD3 - WO Beth
.22 . M1D4.. CWOs [ Betho | L X
26 MiD5 o Both
31 M1D6 10 Both
35 Mi1D7 110 _Both L .
115 M2D0 1o Both | MEMORY 2 DATA. Display memory data bus for Plane 2 (Map 2).
118 M2D1 1o Both
120. mzD2 Iie] Both
122 M2D3 19 Bath
124 M2D4 1o ‘Both
128 M2D5 10 Both
130 M2D6 He} Both
132 M2D7 f{#] Both

Table 9-4 (b}
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PC-6500
Flatpack
Pin No. Name Type Active Description

116 M3DG& fe; Both MEMORY 3 DATA. Display memory data bus for Plane 3 (Map 3).

119 M3D1 o Both

121 MaDz o Both

123 M3D3 1o Both

125 M3D4 o Both

129 M3D5 1o Both

131 M3D6 170 Both

133 M3D7 110 Both

143 AAD o] Both ADDRESS PLANES 0, 1. Display memory address bus for DRAM planes 0 and 1.

8 AA2 o] Both

13 AA3 o] Both

21 AA4 o Both

25 AAS 0] Both

29 AAB o] Both

34 AA7 O Both

141 BAO o] Both ADDRESS PLANES 2, 3. Display memory address bus for DRAM Planes 2 and 3.

2 BA1 0 Both

& BA2 O Both

1 BA3 O Both

15 BA4 O Both

23 BAS O Both

27 BAG Q Both

32 BA7 (8] Both

20 \RAS 0 Low ROW ADDRESS STROBE. Row address strobe for all DRAM memory barks.

134 \CASQ 0 Low COLUMN ADDRESS STROBE 0. Active low column address strobe for Memory Plane 0.

135 \CAS1 0 | ow GCOLUMN ADDRESS STROBE 1. Active low column address strobe for Memory Plane 1.

136 \CAS2 0 Low COLUMN ADDRESS STROBE 2. Active low column address strobe for Memory Plane 2.

137 \CAS3 O Low COLUMN ADDRESS STROBE 3. Active low column address strobe for Memory Plane 3.

139 \WE 0 Low WRITE ENABLE. Active low write enable signal for all display memory banks/planes.

a7 HSYNC 6] Both HORIZONTAL SYNC QUTPUT. HSYNG is active high if the horizontal polarity bit (Bit 6 of
the Miscellaneous Qutput register; 1/0 address 3C2} is low. It Is active low i the horizontal
polarity bit is high.

98 VSYNC ] Both VERTIGAL SYNC OUTPUT. VSYNC is active high if the veriical polarity bit (Bit 7 of the
Miscellanecus Outpul register; VO address 3C2) is low. It Is active low if the vertical
polarity hit is high.

96 BLANK 0 Both BLANK is a programmable output for blarking the CRT or Flat Panel. lts polarity is
programmable. It can be redefined as the Display Enable signal.

85 VIDEOO O Both VIDEO 0-7. Eight video outputs to drive a color or monochrome display devices.

86 VIDEO1 o] Both Color values for digital CRT interface are assigned as follows:

87 VIDEOZ2 o] Both VideoD B Blue

a8 VIDEQ3 o Both Video1 G Green

89 VIDEO4 O Both Video2 R Red

a3 VIDEQS O Both Video3 BS/V Secondary Blue/Monochrome

84 VIDEOB& 0 Both Video4 &GS/ Secondary Green/Intensity

g5 VIDEC7 0 Both Video5 RS Secondary Red
Video User Defined
Video? User Defined

o2 SHIFTCLK Q High SHIFT CLOCK. Cutput pixel clock to which video output data is synchronized.

83 WGTCLK o High WEIGHT CONTROL CLOCK. Gray scale reference clock for Panels with Pulse Width
Modulation support.

17 ACDCLK o High LCD CLOCK. A 50% duty cycle square-wave with programmable period. Used to back blas
LCD panels.

140 \ERMEN 0] Low EARLY MEMORY INDICATOR. This output indicates whether display memory s being
accessed by the CPU or by the 82G455 ‘o refresh the display. A high indicates display
device access and a low is CPU access. ‘This signal can be redefined as a general
purpose output.

12 \TRAP 0 Low TRAP. This active low output indicates a TRAP condition requiring special CPU assistance.
it can be redefined as a general purpose ouiput pin.

82 PTMGC | Both PTMG. this input selects the type of CPU interface. PTMC low selects an MCA Interface

and high selects a PC-Bus interface. This input must always he valid.
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9-5. uPD80C42 Universal peripheral interface

Features

o Instruction cycle: 1.25us/12MHz

o Program memory (ROM): 2K x 8 bits
o Data memory {RAM): 128 x 8 bits

o /O port: 2 x 8 bits

o Async slave master interface
Twao data registers (DBBIN,, DBBOUT)

e BBIT STATUS. e P P

o [nternai timer/counter: 8 bits

e Apair of working registers

o 8-level stack

o Internal clock oscillation circuit
o [nterrupt function

o DMA function

o Expandable I/O port

o Single step operation

Block diagram

PC-6500

| PERIPHERAL
INTERFACE

=T 126 X & RAM
DBEIN DATA MEMORY 86 X 8
. L |B] ~AceeaNk1  &xe
_ DBBOUT e
oo Z|  sTack 16X 8
-p7
DBBSTATUS |t——]  sTATUS  li— REGBANKO  BXB
reaisTeR [N Flass N MULTIPLEXER
MASTER
SYSTEM -
INTERFACE | e ~ =l ]
— m A
[ —— 2 — 1o P10
R, Re—— PORT 1 ~P17]
3
LA G [ em
CONTROL Z 4 PROGRAM 1o
EA —— | LOGIC ‘| counTeR PORT 2 20
............ -
SYNG =*+——— ll | PORT4~7 P27
58 — =g EXPANDER
PROG ) INTERFAGE
-— INSTRUCTION J—) 2K X 8 ROM
AESET o vo—— 1 pEcobeR  \—— K} PROGRAM
; | MEMORY
CRYSTAL XTAL1
LC.OR TIMING
— N
CLOCK XTALZ IBF INT a TIMER/
T —BL A EVENT COUNTER
STANDBY CONDITIONAL BRANGH1OGIE | o
5TOF ———»q CONTROL T T T T g TESTO |
YOG ————> 42.5V~+6.0V ACC ACC FO F1 TIMER IBF OBF
POWER BIT FLAG
V8§ ——————= GROUND TEST
J
Fig. 9-9
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9-6. TC51128AFL-80 CMOS
PSEUDO-STATIC RAM (131,072
WORDS X 8 BITS)

General

The TC518128AFL is a single 5V operated 131,072 words x 8 bits
pseudo-static RAM, It realized a large capacity, high speed, and low
power dissipation by a combination of single transistor type dynamic
memory cell and peripheral CMOS static circuit. With the
TC518128AFL, auto refresh and self-rafresh can easily be achieved

. __wilh_-BESH_lnPUI,_andrsimiiaLas.arLasync-siatic-EtAM,—the—RMinput
is accepted at a low fo high transition of R/W, which enhances easier
interface with microcomputer.

The TC51812BAFL is pin compatible with 1MB static RAM (JEDEC
standard) and a package of 0.3" wide, 32-pin SOP mini-flat static
package is used.,

Refresh can be done by selecting 512 address (A0-A8) within 8ms.

Features
tcea Accesstime 80ns
toea OE access fime 35ns
trc Cycle time 130ns
Po  Operating power dissipation 385mwW
Self-refresh current B _ 1mA/220pA

* Large capacity:, 131,072 words x 8 bits

* High speed, low power dissipation

* Single 5V supply: 5¥£10%

* Auto refresh possible by the internal counter

* Self-refresh possible by the internal counter

* Allinput/output are TTL compatible

* §12refresh cycle/8ms

* Adoption of the auto refresh power down function

¢ Pin compatible with 1M static RAM {JEDEC standard)
* 32-pin mini-fat package

Pin configuration

-y

RFsh [ 32[Q vobo
ats [z 31[] a15
a14a]s 0[] ce2
Atz [f4 2] rw
A7 Os 281 a13
as[]s 27[] A8
asT)7 26[] A9
As e 251 A11
A3 24[]1GE
Az [ " 23{] at0
A1 [+ 22[1C&T
Ao [z - 21[] vos
11 [1s 20] o7
voz [J14 18f] vos
1oz 15 18[] 05
GND [f1s 17[] 04

Fig. o-10

Pin.name . : e
A0~A18 Address input
R/W Head/write input
OF Quiput enable input
RFSH ‘| Refresh ingut
CE1, CE2 -| Ghip énable input
¥01~-1/08 Data input/output
Voo Power supply
GND LGND
Block diagram
VDD GND B“
1 I J | Column decoder =1
. ! 8l
3 s
Column address | 8 Sanse amp R
MG-QE; buffer (8) - 1O gate 3 & < .
- N
. & ~108
Low address |[g
AB_DE&> buffer (3) 7] & 5:: S F
g 512 | Memary aray g
’_' 5 [, | 512x256x8 g
Rafresh TR £ [&)] E —!
cunter (9) 2] & & |
1 a
: — =
CET o= clack 1|1 Rofresh Refrast =
CE2 o= ganetatar controller timer
RFSH 0——]
OF o— :j}
RAV o——_D
Fig. 9-11




9-7. $C9871 DMAC

9-7-1. DMAC general description
The DMAC function is stored in the SCO871.

Two 8237 DMACs are contained in this controller which supports 7
DMA channels. The DMA controller-1 operates as a slave to carry out
the DMA transfer for CHO~3 in hyte increment, The DMA controfler-2
operates as a master ta carry out the DMA transfer for CH4-7 in
16-bit increment. CH4 is used for the cascade connection. The rate
transferred at a time is 64KB for CHo-3 and 128KB for CH4-7. The

transfer arsa is 16MB whose high order area is set to the.page - ...

register within the superintegration.
Channel allocation

CHO : YO slot

CH1 ! /O slot

CH2 : Floppy disk + I/O slot

CH3 ! /O slot

CH4 ; For cascade connection
CH5 : /O slot

CH& © /O slot

CH7 : VO sliot

I/O address

Described next is O address.

00H
01H
02H
03H
04H
D5H : CH2 base, current address
08H : CH3 base, current address
O7H :
08H :
08H : DMAC 1 request register
0AH :
0BH:
DCH :
0DH:
OEH :
OFH :
COH :
C2H:
CaH :
CGH .
C8H:
CAMH:
CCH:
CEH:
DOH :
D2H :
D4H :
DEH :
D8H :
DAH:

: CHC base, current address
. CHO base, current address
: CH1 base, current address
: CH1 base, current address
: CH2 base, current address

CH3 base, current address
DMAC 1 command, status register

DMAC 1 single mask register
DMAC 1 mode register

DMAC 1 clear byte point register
DMAC 1 master clear

DMAG 1 clear mask register
DMAC 1 all mask ragister

CH4 base current address

CH4 base current address

CH5 base current address

CHS base current address

CHB base current address

CH6 base current address

CH7 base current address

CH?7 base current address
DMAGC 2 command, stalus register
DMAC 2 request register

DMAGC 2 single mask register. .
DMAC 2 mode register

DMAC 2 clear byte point register
DMAC 2 master clear

PC-6500

DCH: DMAC 2 clear mask register
DEH : DMAC 2 all mask register

DMAG 1 address and count must be set in increment of a byte. The
address of DMAG 2 is possible for DMA due to a 16-bit word environ-
ment and a half of the actual address is used to set.

Page register

87H : DMAC CH{Q page address
83H : DMAC CH1 page address
81H : DMAC CH2 page address
azH :
8BH : DMAC CHS page address

89H : DMAC CH#6 page address

8AH : DMAC CH7 page address

8FH : High address during DRAM refresh
80H : MFG port

84, 85, 86, 88, 8C, and 8EH are reserved.

In the page register is set the DMA address A23-186. But, for the
DMAG 2, the LSB of the page register is insignificant because the
DMAG is an ouiput for A16.

DREQ/DACK signal are connected to the VO slots, but, the internal
FDC ie connected for the channet 2 of the slave when the bit 3 of the
3F3H/372K portis at "1".

9-7-2. DMAC block diagram (SC9871)

245 £2C37 245,244x2
DX0~7 — — XAD~23
DMAC [ ]
DRECI0~3 - r
DREQS5-7 || DAGKO~7
DMAGK TC,AEN
RESET AEN1,AENT
HACK L874 B2037 AEN2,AEN2
EOP1,EOP2
— ADSTB1,ADSTB2
1] HRQ
DMAC
— ||
LS512 XIOR
X1ow
-— XMEMA
Mapper | I: — XMEMW
XBHE
245,244
1.5373x2 LS74
T PMA [
lach
L5138
HLDA Decoder
MASTER
REF - T PDMCS
ACK
L5175 Lg153
CSDMWT -
Lsztml L8157 _ 1.574x6 o
JocHRDY ———————
Fig. 9-13
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9-7-3. Conflguratlon reglster T R 9-7-4. 5C9871 DMAC signal descriptions -
Gan be accessed when the register numsr s 'get in the confi iguration: PIN N NAME 0 Functi
register 22H and the set value is oulputted to the address 23H. 2 — LU
i-5 TXAQ-5 :Not used:
o’ p A T
' 22H: Régister number {write on[y) | 67 XAO "B | System address bus
S 23H: Value to be set in the reglster (read/wrlte possible}. 8-~15 ¥XA2-8 B — :
There are some registers provided, but explanation will be gwen here 1'7‘; . XA9 . B
for the register number 01H which is DMAG relatsd. = - 1824 [ XA10-16 . 0.
Redist ber 01H (readiwrite bo 25-32. | XA17-23 .| 0
egister number (read/write port) 33-38 DACKO-3 >0 | Response ta 8-bit transféer
7 " ' 0 : raqiiest for DREQO~
1% T—x ftewr|tewo | sw | awo X [ x| ~|[¥7__ | DACR& 0 |Notused. -
Default ... ALL "0" ' : . 3840 DACK5~7 0 | Response to 16 bit transrfe_rr
: request for DRECG=7, "~ -
The register to which set the DMA wait control 42 AEN 0 | Notused.
Table o _ 43 AEN1 0 | Notused.
Setvalue G2 44 AEN2 0 | Notused.
P TeWo o DMAG 2 Wﬂ"_s O 45 AEN13 0 | Address enable
0 0 . . 1 walt 46 AENZ2B 0 | Notused.
: o 1 — R waits 47 ADSTB1 0 | Notused.
P 0 T 3 waits 48 ADSTB2 0 | Notused.
1 ] 4 waits 43 EOP1 0 | Notused.
— ) = 50 EOPZ2 0 | Notused.
Setvalue DMAC 1 waits 51 TC 0 | DMA complete signal
awi 8Wo 52 HRQ 0 | Hold request, o system gate array
0 0 - 1wait . 53 HRQ 0 | Notused.
0 1 2 waiis 54 ACK 0 | Notused.
1 0 3 waits 55 TEST I | Fixed LOW
1 1 4 waits 56 GATERDY | 0 | Notused.
DMAC 2 is for 16-bit trarisfer (master DMAG) gg ::8‘:’ S :;g reid
write
MAC 1 is for 8-bit transfi DMAC
DMAC 1 is for 8-bit iransfer {slave ) 50 TXIOR Not Usod.
81 TXIOW Not used.
62 XBHE 0 | Byte high enable
63 XD0 B | System data bus
65~71 XD1-7 B
73~80 TXDO~7 Not used.
81 XMEMR 0 | Systern bus memmory read
MEMRC
82 XMEMW 0 | System bus memory write
MEMWC
83 TEST CK | | Fixed LOW
84 TSTNORT | | Fixed HIGH
85 IOCHRDY | | | AT bus IOCHRDY signal
as CSDMWT I | Indicates the configuration
register access inside the DMAC
that indicates the 23H is
accessed following to 22H 01.
a7 REF | Indicates the refresh cycle.
88 MASTER I ] AT bus'master signal input.
Indicates thatihe.AT bus has
became the bus master.
89 RESET | | Reset B
91-94 DREQO0-3 [ | 8-bit DMA réquest signal
95~97 | DREQS~7 | | | 16-bit DMA request signal
o8 DMACLK I | 4MHz DMA clock -
99 HACK || Hold acknowledge
100 HLDA || CPU HLDA signal that indicates
that the CPU released the bus.




9-8. LZ95H25

9-8-1. General

The VGA, and printer interface are contained in a single chip for the
PC-8500.

(1) DOS-ROM interface
Supports the same features as the ROM board.

(2) VGA interface
Creates the memory and I/O chip select signals.

- (8) Printer interface

Supports the parallel port functions of the IBM serial/parallel

board. Ports 1 and 2 are set by the Sharp original port.
(4) 8042 hard disk interface select signal generation

(5} Floppy interface
Floppy drive select signal generation clock switching

(6) Others
Drive select signal generation
Key board select signal generation
CRT display select signal generation
Drive access LED internal/external key selection
Held signal for 80C286 generation
HLDA signal for SC3889B generation

9-8-2. VO address

The following IO ports exist in the gate array.

@ Sharp original port

@ DOS-ROM interface port

@ Printer interface part

@ Hard disk interface, 8042 decoder

® FDD controt signal port

See the table next for the relationship between address and port

AEN|A9AB|AT|AB|AS|A4|A3|AZ|A1 [AD| HEX

1T XX [X[X | X[X]|X]|X XXX |Not selected

o [oflojoitjt|1]1]|1]0]|0| 7C |Sharpport pointer (WO}
clojo|1|1|1|1]|1]0o|1] 7D [Sharpport data (R/W)

o |olt|#{#|#lel1]|o|o|o] 148 ([3,\?3}':‘0’“ port painter

o lol1|elwleie|1{olo]1] 10 %?ﬁ';‘omnmdata

o |of1ie|s|e|al1]o]1]0] 4 '(?:SVSV?OM port reserved

o |of[1(#|#|#|#[1])0]1 (1| 1#B [DOSROM port D (RW}

o |t|(s[c|1]|1|1|1]|o|0]|0| $78 [|Printer portdata (R/W)

0o |1 |&|0a|%|1]|1]|1])0[0|1]| $79 |Printer port status {RO}

0 [1|s|af1[1[1[1]0]|1]|0]| $7A |Printer port control {(R/W)

O [1[1]|1{1|0|0|1|[1]1]|0] 3CE |VGAport

o [1{1]1]|1|o|0]1{+[1}1]|3CF |VGAport

0 |0of(0|o|1|1]0]|0|X|0{0 |60, 64|-CS58042 signal output

0 o111 [4i]0|X]X]|X[1F0~7|-HDCSO signal output

0 i1(1|%|1]t|t]0]|1]1]|X|3F67|HDCST signal cutput

O [1[{1]t]1|t|1]o|o]|1]|0][ 3F2 [FDD select signal output

o [1(1]1 1|1 ]11o]|1|1]|1] 3F7 [FDD port data (RW)

o [1)1]1]1]|1]1]0[X]|X]|X|3F0~7|-SELIFDD signal output

#: Set by the Sharp original port 12H.
$: Set by the Sharp original pert 02H.
%: Set by the Sharp original port 02H.

X: Don't care

=73~

Brri7]el5]4]3]2][1]0

.
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9-8-3. Sharp original port

@ Access method
After setting the register number in the pointer port of 7CH, make
access through 7DH. For the pointer of 7CH is cleared after the
data port of 7DH is accessed, the register number needs to be set
to the pointer port of 7CH again in order to access the data port of
7DH once more.

@ Register 01H [W/O]
Read port is within SI.

Not Used

-LCD, CRT

* -INTKEY

X 510 SEL {Not used in this GA)

* SIOEN

X FDD SEL 2 {Not used in this GA}
¥ FDD SEL 1 {Not used in this GA}
* |FDD SEL O

-LCD, CRT 0:LCD MODE 1: CRT MCDE

-INTKEY  0: INTERNAL KEYBOARD ENABLE
1: INTERNAL KEYBOARD DISABLE (IF EXTERNAL
KEYBOARD INSTALLED)

0: INTERNAL SIO ENABLE
1: INTERNAL S1O DISABLE
SIC_EN can also be changed by the register 2.

This register can be read from
0: Drive Ais INT-FDD STRX pin, Drive B is EXT-FDD
1: Drive A ils EXT-FDD, Drive B is INT-FDD

@ Register 02H [R/W] Write port is within S1.

SIOEN

FDD SEL

BIT|7|(6|5(4|3[2]|1]0
X HDEN

X HD SEL

* SI0 EN

x 810 SEL {Not used in this GA) @
X PRTEN

¥ PRT SEL

* IMS EN (Not used in this GA) @

¥ [IMS SEL(Not used in this GA) @

HD EN .0 HD port enable 1: HD port disable

HD SEL 0: Primary setting 1: Secondary setting

PRTEN 0: Printer port enable 1: Printer port disable

PRTSEL  0: Port 1 setting 1: Port 2 setting
(378H~37AH) (278H~27AH)

SIOEN 0: Internal S10 enable 1: Internal SIO disable See

register 1,
NOTE @: A bit exists in the register.
@ Register 0EH [W/O] Read port is within Sl.

BITi7|6|5[413|2|1(0
X |k | % Not used
* PRINTER BUSY CONTROL
% | % PWRPWNE, PWRDWN1 {Not
used in this GA)
* VGA_EN
VGA_EN  0:Internal VGA enable 1: Internal VGA disable
Printer busy 0: Normal, busy in the status port indicates the state of
control the line.
1: Forced to the busy state by the strobe and cancelled
by -ACK.
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@ Register 11H[R/O]

BIT|7|6|5|4|3|2|1]0
b x[x Dk x (x| | |Reserved.

) x| . |PRINTER PORT(Notused)@ '
| % |[FED/PRN :

FDD/PRN  0: 25 pin DSUB connector is used as FDD
1: 25 pin DSUB connector is used as PRINTEH

NOTE @: Treat this bit as reserved.
__(5 Register 12H {R/MW]

BIT|7{6|5[4|3|2|1|0]
X[x|x|x | . |Reserved:
% | % | % | % |ID28W3~0

'IDZSWS-O' The value "X" is st for the port address 1X8~BH.
® The reglster 14-1 FH is kept for software address.

9-8-4. DOSROM port (Not used)

@ Access method
After the register number is set to the pomter port of 1X8H, access
is made through 1X9H.
“Existence of the DOSROM port is recogriized by the 1XBH port.
The value "X" is set by the Sharp original port (pointer 12},

@ Register group

Pointer register (1X8H) Data register (1X9H)
00h | Memory data read/write
01h Chip select ragister
02h ‘Memory mapper register
03h | Addréss register 1
Q4h Address register 2
05h Address register 3

Control register; 1XAH

ID register: 1XBH

@ Explanation of register

© Pointer register: 1X8H
BIT|7[6(5/4|3[2[1]0]
x[*[x% Data ragister pointer
X | % Reserved.

* Test bit

X! | Reset

Data register The register to be accessed ihrough the data register
pointer 1X9H.

Test bit For counter clear, normally set to "0".

Reset 1: Same function as the hardware reset. The 1X9H re-
lated register keeps the reset state.
0: During normal operation

Reserved-—Normally-set-te--0™ ST — e

NOTE: Since the pointer set is kept untll wrltten next lt needs no
setting when the sameé register is to be read or written next.

°© ROM data reaf:l;— Pointer 00H [R/W]

BIT(7|6|5|4|3|2]|1]|0
k& x| x| %)% [%|Memorydala

ROM data port when accessing the [/0.
Write is valid only when the RAM is'installed.

o Chip select register: Pointer 01H

BIT|7(6|5{4|3 /2110
* | % [ % [Chip select

* LA Reserved,
X Reserved @.
X Address auto incr_ement o
*+ Chip select ;' : R

010; DOSROM1 (enabled only for 8-hit access)‘
011: DOSROMZ (enabled only for 8-hit access)
100: Baservad

101: Reserved

110: Reserved -

111: Regerved

* Address aulo increment
0: The contents of the address register are niot iricre-
mefited when the /O is accessed.
1: The contents of the address register are incre-
mented when the /0 1s:accessed.

NOTE: Set to 00H whenreset.
NOTE @: A bit exists in the register.
° Memory map register: Pointer 02H

BIT|7(6]|5/4:3|2(1/|0
X | XX | % [x | x|Memory base address
X 8/16 access

b3 Memory access enabled

Within the 1MB system address space, the base address is set for a
84KB window at a boundary of 16KB.

Setting is possible 010000~111100.

With the software,
101100 BOOOO~BFFFF (Disabled dependmg on the display mods)
110100 DO000O~DFFFF
110101 D400Q~E3FFF
110110 DSOQO~E7FFF
110111 DCOOO~EBFFF
111000 E0000~EFFFF 8 kinds of setling enabled

Disabled addresses are:
00XXXX 00000~3FFFF
CO0000~CFFFF {disabled)
1114 XX FO000~FFFFF

8/16 access
Selection is made whether the 64KB space set operate as an 8-bit
memory or 16-bit memory.
0: Only 8-bit access is enabled.
1: 16-bit access is enabled.

Memory access enable/disable 0: Disable 1: Enable

NOTE: Setto 38H when reset and CPU is reset (test cycle detection
of FEH to /O 84H)

© Address pointer 1: Pqihter 03H

BIT|7/6|5|4(3|2(1]0
| | 1| *|%|*|*% % Expansion address |
X[ %% Reserved.

Expansion addre.s.s, EA20~EATE Specified which 64KB sector of a

2MB memary card is to he mapped
to a window.

Reserved. Set ta "0" when writing, anid "0" when reading
NOTE: Set to 00H when reset.
e Address regisier 2: Pointer 84H-

BIT|7|6|5(4(3]2|1;0
Xk |%|[X|%([% %% Memoryaddress, AD15~ADOB




Memory card address AD15~AD08 wheh accessing the ROM,
NOTE: Set to 00H when reset.
¢ Address register 3: Pointer 05H

BIT|7{6|5|4|3|211}0
X[k |k Ik [®|X K%

Memory card address ADO7~ADCO when accessing the DOSROM.

The address registers 2 and 3 are auto incremented according 1o the
setfing when accessing /0. (Subsequent address is turned to OH
when the contents of the address registers 2 and 3 are OFFFFH and

Memory address

. canty is not reflected to the address register 1. In the test mede, count_ .

increments at every digit.
NOTE: Set to 00H when reset.
© Control register" 1XAH [R/W]

5 0

BIT}7 413[2(1

X

6

Setial in (not used)
Reserved.

IDMEME
RESCPUE

Serial out (not used)

X

Reset CPU monitor enable

The 1X9 and 1XA registers within this gate array are
reset when FEH is written in the address 64H.

1: Reset CPU monitor disable

The 1X9 and 1XA registers within this gate array are
not reset when FEH is written in the address 64H.

RESCPUE O:

0: Memory access enabled when ID changed.
1: Memory access disabled when |D changed.

IDMEME

Others Reserved.

NOTE: Set to 00H when reset.
e |0 register: 1XBH

BIT|7]|6
1110
o(o|o

LS| code and ID code are read alternately. The LSI code is read
immediately after reset.

LSlcode: CDH
Board code: 02H

Any board o be developed next will be allocated with 03H through
OFH.

When the board ID is writien in the 1D register, the board is enabled.
If disabled, read/write to any register is not enabled.

473121
of1 1
afojo|1

5

LS| code
Board D

% Recognition method

02H — ID register
ID register read x 2 OCDH&02h — Yes — inlerface exists

9.8-5. Printer port

The printer port consists of three internal ports and external inputfout-
put. The board address can be selected using the Sharp port bit
PRT_EN and PRT_SEL, as shown in the table below.

PRT_EN PRT_SEL /O address Port name
Not selected
37xH
27%xH

¢ Print data (/O address, 378H/278H) [R/W]

BIT|7|6|5]|4|83|2|1(0
¥k [k |x % [%|%|%

Printer port 1

X
0
1 Printer port 2

[« - B )

Printer output data

—75-

PC~6500
o Printer status (/O address, 379H/279H) [R/O]
BIT|7|6|5(43|2]|1]|D0
* -BUSY
* -ACK
x PE
X SELCT
% -ERROGR
AA|X
-BUSY: Printer busy signal 0. Busy
-ACK: ~ Printer acknowledge sighal 0: Ackrnowledge ~ T T
PE: Paper empty signal 1: Paper empty
SELF: Printer select signal. Selection of the printer is informed
fo the gate array. 1: Printer selected
-ERR: Printer error 0O: Printer arror.
A printer error is informed to the gate array.
X Don't care.
° Printer control (/O address, 37AH/27 AH) [R/W]
BIT|7|6|5|4([3|2|1|0
K| X Don't care
* ENIR
* SEL
X <INIT
X AUTFDX
* |STROBE
ENIR: Printer port interrupt enable 1: Interrupt enabled with -
ACK.
SEL: Printer select 1: Printer selected
-INIT: Printer initialization 0: [nitialization (50us/min)
ATFD: Auto feed 1: Linefeed with a CR code
(CRILF)
STE: Printer data strobe signal
Dontcare:  Not affected {during write) 0: (During read)

9-8-6. Hard disk selection
Generates the AT bus interface hard disk drive select signal.

HD_EN HD_SEL -HDCS0 -HDCS1

X Not active Not active

0 Active through 1FO~1F7  Active through 3F6~3F7
1 Active through 170~177  Active through 376~377

© o o

9-8-7. FDD selection (/0O address: 3F2H) [W/O]
4

BIT|7|65 3|2zj1|0

DRIVE D MOTQOR EMABLE (Not
used)

DRIVE C MOTOR ENABLE (Not
used)

DRIVE B MOTOR ENABLE
DRIVE A MOTOR ENABLE
ENABLE IRQ & DMA {Not used)
FDC RESET (Not usad)

DRIVE SELECT (Not used)

When the FDD is selected, (BIT 5, BIT 4} = (1, ©),.(Q. 1), (1. 1).
To turn on the floppy disk access lamp, set FDSELF to "1".

NOTE: Set to 00H when reset.

X

XX




9-8-9. Signal descriptions
@ The signal name preceded with a "-" represents active low signal.

@ The column next to the signal name indicates: (1) for input, (O) for
output, (/0) for Input/outplt.

Signal name | 1/0 Explanation

When all addresses A20~A23 are at 0, thls signal .
turns low and cannot be latched by ALE when the

.| CPU accesses.. Used for the memory decode enable
51gnal

LinsgL | a

MﬁmwadﬂtessJBJ_NﬂLALElatched_whan_the_

~PE=6500~- — -
9-8-8 FDD/HDD port (l/O address 3F7) [R/O]
B[T 7 [+] 5 4 3 2 1 0 Lo
X |FDD D[SK CHANGE
X HDD WRITE GATE (Not used} @
X HDD HEAD SELECT 3 (Nat used) &
X _|HDD HEAD SELECT 2 (Mot used) @
X HDD HEAD SELECT 1 {Not used) @
* HDD HEAD SELECT 0 {Not used) @
X HDD DRIVE SELECT 1 (Not used) @
‘|t i % |HDD DRIVE S8ELECT 0 (Not used) @
NOTE: READY pm "of FDC I8 aJways high. "Disk- change should be
decided by DC signal.
.@: High 1mpedance
W0 :
BIT|7|6/5|4(3(2]|1]0
X[(R{R[H[X]|X ‘Reserved .. .
X MS1
1% IMS0
MS1 MS0 Tramsferrate  Media Drive
0 0 500Kbps 2HD Internal (3.5" 1.44MB),
External (514" 1.2MB)
0 1 300Kbps 2DD, 2D External (1.2MB drive

640KB, 320KB read only)

9-8-9. VGA port (1/O address: 3CEH, ECFH) [W/O]
Warking range of the display memory is set.

@ Access method

Write the poirter 06H in the register of 3CEH to put the 3CFH port

aclive,

@ Register group
3CEH Graphic address
3CFH Miscellaneous register

@ Explanation of register
Graphics address 3CEH [W/O]

BIT(7|6|5|4|3|2]1(0
| % k(% NOT USED
INDEX TO GRAPHICS
* % |%[* |CONTROLLER DATA
REGISTERS
Index: 0110: 3CFH is enabled to writa.
- Other: 0110: 3CFH is disabled to write.
(Reference): Because this gate array consists of a 1-bit register, no

signal’ls assumed for other than 06H.
Miscellaneous register 3CFH [W/0]

BIT|7[&8|5(|43]2[1]0

X)X ([Xx[Xx

X

MEMORY MAP 1

" |CHAIN ODD EVEN PLANES (Not
-used in this GA}
GRAPHICS/TEXT MODE {Not

_|used in this GA)

NGT USED

MEMORY: MAP 0

VRAM address is speclfled by the miemory map.

MAP 1 MAP O - ‘Address used
1] 0 ADOOOH~BFFFFH
¢ 1 ACGO0OH~AFFFFH
1 0 BOOOOH~BFFFFH
1 1 B8COOH~BFFFFH

NOTE: Set to 00H when reset.

At -...A]"
° W CPU accesses. Incorporates.a-pullup resistor..

Memory address 0. Latched by.ALEwhen the.CPL) |

XAD
accesses. Incorporates a pullup resistor,

)

Address enable signal thai goes high durmg the DMA
access. With a "0" state of thé sighal, it i§ used forthe
| enable signal of the I/0 de¢ods circuit.

AEN n

XD7-XDG | (/0) | GPU side data bus (low side).

Memory read command. Output forany space of

-MEMR 16MR.

U

Memory wrlte comman, Output for any space of

-MEMW 16MB:

UNN|

-I0R 170 read command.

{

-IoW 1/0 write command.

(.

RESET Systam raset command. Schmidt input.

n
| /0 Belect signal for within the gate array. Turns
active when accessing the peinter 170, RAM I/0, hard
disk 1/0, floppy disk I/G, -SELMD, -SELEXIQ and
ROM memaoty.

-SELTM {0}

Select return signal from the medem connector. In
the case of a device other than the modem, the select
signat needs to be added to this line. Incorporatas a
pullup resistor,

-SELMD

Select retuzn signal from an expansion unit,

When using the XD0~7 bus by the expansion unit,
the select signal must be an input 1o this line.
Incorporates a pullup resistor.

If the signal is active when the internal printer port is
selectad, i treated invalid as the expansion unit side
port takes preference by the internal printer logic.

-SELEXIO | (I

Chip select signal for FDG Tums active when

-SELIFDD accessing the address 3F0 ~ 3F7h.

(0

16-bit inemory access raquest signal. Turns active
witen accessing the YGA VRAM and accessing the
ROM memary with the memory mappet register hit &
is at"1". Open drain gutput,

-MEMCS16 | (0)

VRAM 16-bit access enable signal (VGA).
0: Enabled {(MEMCS16 issued)

1: Disabled {MEGA}

Enables the VGA to access the 16-bit.
Controls MEMCS16.

-MEN16

ROM memory access enable signal. Gontrols
-RMEM16 MEMCS16.
s s wibie .| O:Epabled (MEMGS16 issued),.1; Disahled. .

IRQ7 | -Paralle] port 1 interrupt request signal. ngh
impedance when not used.

Parailel port 2 interrupt.request signal. High

IRG5 impedance when not used.

8042 key-chntroller chip seleet signal, Active address

-GS8042 60K, 641, -

-HDGS0 Hard disk chip select signal.

Hard disk chip select signal.
HO_EN HD_SEL -HDCSQ -HDGS1
1 X Not active.

00 1F0~1F7 3F6~3F7
01170~177 376~377

-HDG31

=76
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Signalname | 110 Explanation Signal name 110 Explanation
) [nternal keyboard enabla signal. Contents of the Printer select signal (externally inverted), The
INTKEY @) Sharp arlginal port 01, bit 5. 0: internal 1: External SLCTIN (0} contents of the printer control register hit 3.
CRT display enable signal. Printer acknowledge signal, Used far the interrupt
Turns agtive when the VGA_EN bit is "0" with the -ACK (I} | signal from the printer. Incerporates a pullup resistor
-EN_CRT {O) | contents of the Sharp original pert 01 bit & in the GAT (inside the chip).
mode. L: GRT display mode -LCD/CRT inversion FDSEL © FD access signal for LED activation (active when the
issued. )| motor on bit of DORY).
VGA chip select signal, Tums low when the DIt T of Address latch enable signal when making access to
VGAAEN (0) | the AEN input is ata "0° with the bit 1 of the Sharp the GPU,
- original port OE (VGA_EN} at'0". - - | . .| Fixed to HIGH when cther than making access to the
VGA memory chip select signal. Turns "1" when the FALE (0) | CPU.
VGACS (0) | bit 1 uf the Sharp originai port OE (VGA_EN) is ata To generate this gignal, HLDA (signal with
"0" with -LMSEL at 0, A19at 1, A18 at 0 and A17 at 1. countermeasure against SCO889B bug) instead of
-READY () | VRAM ready signal. HLDACPU is used as the HI.DA signal.
(OCHRDY | (0] System raady signal. Opan drain cutput, Turas low -5C {) | Bus cycle status signal (VO read, etc.)
with a "D" state of the -READY signal. -31 () | Bus cycle status signal (O write, etg.)
Address multiplex bus. ] HOLDS1 {l) | HOLD request output signal issued by SG98898B.
Hands{ down the address and data te the ROM.and HLDA signal issued by 80C286. Shows the HOLD
the printer. ADQ Is an input when word accessing t HLDAGPU | (1) | cioto o the CPU.
DOSROM 3
) HOLD request output signal to the CPU (B0C286).
L‘i’gt[':;;‘g;;”izgﬂgﬁmt"’" mode, XAD and Af-7 latch HOLD | (Q) | (HOLD signal with countermeasure against BOC286
ADO~7 | (f0) | When accessing the ROM /0, the contents of the rrata)
address register 3 is issued. HLDA signal outputted to SCS889B {to pravent
When the printer data Is written, XDO~7 are issued. against SG9889B bug). o
When printer control is written, the printer datz is HLDA () | To generate this signal, HOLD (slgnal with
issued. countermeasure against 80C286 errata) Instead of
When the printer status Is read, it is in the Input HOLDS1 is used as HOLD signal.
mode in the floating mode. RESCPU {I) | RESET signal to the CPU. Schmidt input.
In the normal operating mode, A8~15 latch signal. SYSCLK {I) | System CLOGCK input
\J\gr&en ROM'U'[D is,zaccegsed.dthe contents of the CLK16M (1) | 16MHz CLOGK input
address regisier 2 are issued.
When accessing the ROM, AD14 and 15 are CLKTSM | (1) | 19.2MHzCLOGK input _
convertad. CLOCK output to the FDC (Floppy Disk Gentrolier).
Low ordar two bits of the mapping register. CLKouT (0) | Outputs reversed waveforms of the input.
AD8~15 { 0001 10 11 Duty ratio of the clock outputs; L: H=8:11.
00—00 01—00 10—00 1100 Specifies the kind of floppy disk media.
A14, A15—=AD14, AD15 01=01 10—=01 11—01 0: Floppy media 2HC (Standard floppy disk)
00—01 -HDI () 1: Floppy media 20D, 20 (Mini floppy disk)
10—-10 1110 00—=10 01—10 /O address  Writedata CLOCKOUT -HDI
11=11 0011 01=11 10—11 3F7h 00h 16 MHz 0
In the normal operating tims, A16~19, -LMSEL latch 3F7h 0th 19.2MHz 1
signal. ) Disk change signal from the FDD (Floppy Disk
EA16~20 O | when accessing the ROM 10, the contents of tha Den 0 Drive).
address register 1 are Issued. Floppy disk drive number set signal
-MEMWE {0) | Memory write enable signal for Sharp memory STRX (0) Sharp original port is set with the register 01h/bit 0,
-MEMOE | (0) | Memary out enable signal fer Sharp memory ? gr!ve A lEr;l(TTiDDD Drive S lEr\TTTFFDD[?
MEMCEO-3 | (0) Memiory chip enable signal for Sharp memory. Refer Drive A L D Drive B: -
to ROM pori chip select register. Select status sig nal input of 25 pin DSUB connactor
BT | (o) | TS fo"T"when MEMCS1G has twened to 0"by e PRNFDD | () g't“F%‘g':;'fezs'St‘“ inside the chip.
ROM meamory accesls. ALE Iatcheq mgnal.l : 1+ Printer select
VIFCNT n gbsrr;gérez.?zc driver engble. 1 if the printer is ENID () Output allow signal to the interruption request signal
n - (DRQ2, INTE) from the FDG {Floppy Disk Controller).
-PRT.EN (0) D: Pr interdr!ver enabla IDREQ2 (I} | Interruption request signal input from the FDG.
PF;EEN (g) I Pg;terg;‘{” B”ab'el RGE | () | \nterruption requesl signal input from the FDC.
-STBY 0 |0 .R 320 driver enable - DRO2 0 Interruption request signal from the FDC.
-PDCLK (0) Printer data latch clock. tssued when -10W with (O} | -z when not used.
address 378, ?YSH' - Interruption request signal from the FDC.
-PDIN (0) Printar status input. Issued when 10R with address HI-Z when not used.
379/279 or 3TA2TA. ENID IDREG2 IIRQ6 DRQ2 INTS
" .| Printgr strobe signal (externally inverted). The N ' il X X HI-Z - HIsZ
STROBE ) contents of the printer control register bit 0. INT6 ©) 1 0 0 0 0
Printer aute linefeed signal (externally inverted). The 1 0 1 0 1
AUTFDX (@ contenis of the printer control register hit 1, 1 1 [1] 1 0
INIT (0) Printar initialize signal {externally inverted). The L ! i !

contents of the printer centrol register bit 2.
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9-8-10. Pin description

: Tri-staie oulput buifer

o7[ 64
128| O kic)
S — 35" :

NO.| SIGNAL | ~BUF~ [NO.| SIGNAL BUF NO. | - SIGNAL BUF © [INO:.| SIGNAL -BUF
1 GND. | | 33 | cLkiem (BF 65| . ADg " OBF o7 | -8i IBF
2 | -FDSEL .| OBF2M | 34 | CLKioM IBF 66 | AD1Q OBF | 98 | AEN IBF
'3 | —sELMD | IBFU ] 35 | @nND - 67 | AD11 | OBF | 99'| FALE .OBF
4 | -REABY | IBF |36 | CLKOUT | . ©BF .| &8 AD12 _OBF, {100 —LMSEL IBF
5 | -MENte | iBF  |-377| —Cssod2 | OBFeM | 69 . -AD13 . | OBF  [101|  Af9 IBFU
6 | VGAAEN OBF2M . | 38 | ~INTKEY | OBF2M | 70 AD14 OBF 102 GND
7 | VGACS | OBF2M | 33 |  END . BFD | 71 GND 103 | - Al8 IBFU
8 DRQ2 TOBF = | 40 | HLDACPU IBF 72 | AD1S "OBF * |104 |  A17 IBFU
9 INT6 TOBF 41 | - HOLDSI IBF 73 EAf6 | OBF | 105 A16 IBFU
10 | IDREQ2 "1BFb | 42 | RESCPU IBFS 74 EA17 OBF 106 A15 IBFU
11 1IRQE IBFD [ 43 | HOLD OBF2M | 75 EA18 OBF 107 A4 IBFU
12 XDo IOBF 44 —HDI ‘OBF2M | 76 EA19 OBF 108 A13 IBFU
13 XD1 IOBF 45 STRX oBFeM | 77 EA20 OBF 109 A2 IBFU
14 XD2 IOBF 46 | -MEMCS16 | OBFNeM | 78 -BYTE OBFzM | 110 AN IBFU
15 XD3 IOBF 47 INT7 TOBF 79 | -MEMWE OBF 111 A10 IBFU
16 VCC 48 INTS TOBF 80 vee - 112 vee
17 GND 49 GND 81 GND 113 GND
18 XD4 IOBF 50 VCC 82 | -MEMOE OBF 114 A9 IBFU
19 XD5 IOBF 51 | —SELEXIO 1BFU 83 | -MEMCE0 | OBF2M | 115 A8 IBFU
20 XD6 IOBF 52 | -SELIFDD | OBF2M | 84 | -MEMCEi OBF2M | 116 A7 IBFU
21 XD7 IOBF 53 | PRN/FDD IBFU 85 | -MEMCE2 | OBF2M {117 AB IBFU
22 | PDCLK OBF 54 ~DCH IBF 86 | -MEMCE3 | OBF2M | 118 A5 * IBFU
23 -PDIN OBF2M | 55 | . ADO IOBF 87 | -RMEM16 IBF 119 Ad iBFU
24 -ACK IBFSU 56 | - ADd IOBF 88 | -~MEMR IBF 120 A3 IBFU
25 | SLCTIN OBF2M | 57 | AD2 |OBF 89 | -MEMW IBF 121 A2 IBEU
26 INIT OBF2M | 58 AD3 I0BF 90 -IOR IBF 122 Al IBFU
27 | AUTFDX OBF2M | 59 AD4 OB o1 —IOW IBF 123 XA IBFU
28 | STROBE OBF2M |- 60 AD5 IOBF 92 GND 124 | |OCHRDY TOBF
29 | SYSCLK ° IBF 61 ADS IOBF 83 | RESET _ IBFS 125 | VIFCNT iBF
30 | -PRT_EN OBF2M | 62 AD7 IOBF 94 | —SELTM OBF2M | 126 | —HDGSO OBF
31 | PRT EN OBF 63 GND 95 HLDA OBFéM | 127 | —HDCS1 OBF
32 -3TBY ‘OBF 64 AD8 OBF 96 -S0 IBF 128 | -ENCRT OBF2M

[BF : TTL level input buffer

IBFS . TTl level schmidt trigger input buifer

IBFSY  : TTL schmidt trigger Input buffer with a pu]l up resister

JOBF ! Qutput buffer [OL=4mA _ L o

“QBF2M ' Qutputbuffer IOL_EmA o

"OBFN8M : Nch open drain output buffer IOL=6mA

I0BF : TTL level inputfoutput buifer -

TOBF

Tg =




9-9. uPD4714GT (RS-232C DRIVER)

Block diagram/pin configuration (top view)

*yDD and VSS are the voltage oulput pins
that internally raised.

Fig. 8-14

Standby line is internally pulled down.
Voltage withstand of C1~C4 must be above 16V,

N/
+10V
qLivep  oobc  carfERly
C3_— convertar C4
r—lz_ C1+ GNRJ27
.
o {3 |vee c4-|26 cz
S L._E Cl- o vyssfBb——1ov
{5]enD [24] sTBY  Standby
ot [5] o 23] DOUT
TTLCMOS RS-232C
pine [7 52
INPUT IZ] 2000 2] voutz 1 ooty
pina [2] - [77] pouTa
300
Output central - DCON [2] [20] AN
5.5
rouT [ig] K [19] ANz
5.5K ¥
rouT2 [11] 2 f5] Ana  pHooeC
TTLCMOS 5.5K
ouTRuT | ROUTS E—m [17] RiNg
5.5¢0
RouTa [13] [76] RINS
5.5K
rouTs [12] SRETTE] RCON  Threshold vollage
control

Truth table
STBY | Dcon | Div | Pour Note STBY | R | Bour
H X X z Standby mode H X z
L L X L MARK level output L H L
L H H L | MARK level output L L H
L H L H SPACE level output

H: High level L:Low level Z: High impedance X:HorlL

L
]

—70 -
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9-10. Sharp original port map (SOP)

9-10-1. A¢

cess method

@ Write the pointer address in the I/0 address 7CH.
@ Read or write the data in the /O address 70H.

9-10-2. Register groups

Pointer Register name
01 FD, sic. conirol SHRW) GA (W/0)
62 Beviceconrol——— S (WO} GATRW]
03 Madem control Sl (R/W)}
04 EMS control SI(RMW)
05 PSRAM control SI(RAW)
06 Power supply control Sl {R/W)
07 Auto standby control Sl (R/W)
08 Fower supply status Sl (R/0})
09 Power save timer SI(RW)
0A Auto resume timer Sl (R/wW}
0B HResume enable Sl (RW)
0c RSTCPU cause register | Si (R/O)
oD Expansion unit Sl (R/O)
OE VGA control Sl {R/W) GA (WrO)
OF NMI cause regisier SIH{R/Q)
10 Reserved
11 Reserved
i2 ROM support control GA (R/W)
13
t Reserved
1F

9-10-3. Explanation of registers

Pointer FD, stc. control Sl {RMW) GA (W/0)
BIT 7|6 /5/4(3[2{1]|0
X Not used
b 4 DISPLAY MODE (-ENCRT)
X KEY ASSIGN
X SIQ SELECT
X SI0 ASSIGN

X | % | % |FDD ASSIGN

DISPLAY MODE  0:LCD MQDE 1: CRT MCDE

KEY ASSIGN 0: INTERNAL KEY ENABLE
1: INTERNAL KEY DISABLE

SIO SELECT 0: PORT1 1: PORT 2

SIO ASSIGN 0: ENABLE 1: DISABLE

FDD ASSIGN
BIT INT-FDD EXT-FDD
210 0 1 G 1
Qg0 0 i 2 3
001 2 1 0 3
10 0 3 1 2
o1 1 3 0 2
100 2 3 a 1
101 0 2 1 3
110 2 3 0 1
111 0 2 1 3

SIC SELECT affects the pointer 02 setting.

co
o

Pointer

Pevicercontrol - . .y o - SEW/O)GA (RW,
BIT[7]6]5]4]3]2]1]0
x| [ moENs
b HD SEL
* SIOEN
x| |- SIO SEL
¥ | | |PRTEN
* PRTSEL
" | x| |IMSEN (Inport Mouse)
7 Ll [xlmsse
HDEN . 0:INTERNALHD ENABLE
1: INTERNAL HD DISABLE
HD SEL. . 0:PRIMARY °
" 1: SECONDARY
SIOEN  0:INTERNAL SIO ENABLE
1: INTERNAL SiO DISABLE
SIOSEL  0:PRIMAKY .
" .. .1:SECONDARY
PRTEN  0: INTERNAL PRT ENABLE
1: INTERNAL PRT DISABLE
PRTSEL  0:PRIMARY
1: SECONARY
IMSEN  0: INTERNAL IMS ENABLE (Not used)
1: INTERNAL IMS DISABLE
IMSSEL  0: PRIMARY
1: SECONDARY (Not used)
IMS=INPORT MOUSE
Painter [03] Modem control 81 (RAW)
BiT[7]6]5[4[3]2][1]0
X[ %% ' Nof used
x MODEM_EN
X% ([x% Not used
x | OUTSEL
MODEMEN  0: INTERNAL MODEM ENABLE
1: INTERNAL MODEM DISABLE
OUTSEL 0: MORST signal is fssued

1: 202H decode signal output

Model port selection is sét opposite to the internal SIO port setting.

Pointer

EMS control

Sl (R/W)

BIT|7 6

5413|210

X

Not used
* SWs, 5
X | X JP3, 2

% | % | % [SW2, 1, 0 2x8~2xB (X15=XXX02

SWe,5
SW21,0
JP3,2
Pointer

Extended memory area setting

EMS control register IO address setting

Pointer 05 JP1, 0 expansion
PSRAM conirol

S| (RAW)

BIT(7|6

5/4.:312|1]|0

XX

MAP1, 0
X PYTMEM
X | % JP1,0

¥ PCS3EN
¥ INTVL

* [Not used

MAP2Z,1
PVTMEM

Private memory bank selection

1: Private memory access enable (EQQ00H~EFFFFH)

0: Disable




PCS3EN Standard RAM capacity setting
1; 256KB used for a private memary area
INTLV 1: PSRAM interleave access enable
0 Bisable
Pointer Power supply controt SL{RW)
BIT| 7(6|5{4|3|2]1]0
X | k| X Not used
X VMDM CNT
X VBL CNT
B VCCONT .
X VECD CNT
% |VIFCNT
VMDMCNT  0:Off  1: On Modem power supply
VBLCNT 0; Off  1: On Backlight power supply
- VCCNT 0: Off  : On System power supply
VLCDCONT 0: Off  1; On LCD power supply
VIFCNT 0: Off  1: On Printer/RS232C driver power supply

LCD and backlight power on needs to be in the LCD mode with the
painter 01 and display circuit enabied with the pointer GE.

Pointer Auto standby control Sl {RW)
BIT|7|6|5|4|3|2]|1]|0
(k| x ik |k Not used
X VCC §TB
* VLCD SAVE
* |VIF SAVE
VCCSAVE 0: Auto resume disabled (with timer) 1: Enabled
VLCDSAVE  0: Auto power save disabled (with timer) 1: Enabled
VIFSAVE 0: Auto driver power save disabled 1: Enabled
Pointer Power supply status Sl (R/IC)

BIT|7|615]4(3|2|1]0
X | %X Not used
* VYMDM STS
* VBLSTS
b3 VCC STS
* VLCD BTS
* [VIFSTS
VYMDMSTS 0: Off state  1; On state
VBLSTS 0: Off state 1: On state
VCCSTS 0: Off state  1: On state
VLCDSTS 0: Off state 1: On state
VIFSTS 0: Off state  1: On siate

(Even though set to on by the power supply control, off is established
by the auto standby.

Pointer [09] Power save timer

BIT;7|6|514|3[2]|1]0
XXX | X '

Sl (R/W)

Not used
PST3~0 0=0 min.~1 min. F=15

KX R K i ~16 min.

VLCD, VBL off imer count tire is set between 0 and 15
minutes. The set value is read when read.

Pointer Auto resume timer

PST3~0

GL
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Painter Resume enable SI (RW)
BIT|7|6|5|4]3|2]1]0
XK k| KX Not used
* MRI
* Gl
¥ |RE
MR! 1: Enabled to return frem resume by the Rl signal from the
modemn.
Cl 1: Enabled to return from resume by the Cl signal from the
o 232C.
RE  1:Resume enabled
Pointer RSTCPU cause register Sl (R/O)
BITi7|6[5|4|3]2]|1]|0
¥ | xlx)x Not used
* MRI
X Ci
* R
% |Not used

MRI 1:Resume return BY MRI

Cl 1: Resume return by Cl

R 1: Resurne return by the resume switch
Pointer Expansion unit

BIT|7|6[5]|4]3|]2/1|0
ROl |KIE[HRPR|X

Sl (R/O}

Not used
¥ |EXU

EXU ©: Expansion unit exists
1: Expansion unit does not exist

Pointer V(A control

BIT|7|6|5|4|3]|2]1]0
XXk (X

S| {R/W}

Not used

* PWRDWN2
* PWRDWN1
* VGAEN

* |SI0_POL

PWRDWN2,1 0 0 Normal operation
0 1 Relax mode
Though power turns down, R/W is enabled
for VRAM and REG.
1 0 Retire mode
Power turns down and B/W is nol enabled for
VRAM and REG. Needs refresh timer to set.

0: VGA enable
1i: Disable

SIO_POL 0; Normal
Pointer [OF] NMI cause register

BIT{7|6 5143 |2]|1}0
Kk | % | X|R|K X

VGAEN

1; 232C input/output polarily inverted
Sl (RIO)

Not used
% {RSNNMI

0: Resume reguest NMI does not cccur
1! Resume reguest NMI occurred.

Pointer 0B Cleared by setting the bit 0 of RE sets to 0.
Pointer [12] ROM port control
BIT|7|6|5|4|3]2|1]|0

RSMNMI

GA (R/W)

BIT|7|6(5|4[3[2[1]0
* Not used

1% % |[x|%|%x]|% ] ARTE~0

VGG off time-out time is set between G and 127
minutes. The set value is read when read.

ART&~0

Not used
% [ % | % | % [I0A3~0
|OA3~0 Specifies the part of "X" of the /O address 1X8~3H

that set by the dip switch for the UE-1R06/06 (AX dic-
tionary ROM board).

X |k ([x([x
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9-11. IMS GI76L o o
High performance CcMOS Colour
look-up table

9-11-1. Features

* Compatible with the RS170 wdeo standard

* Pixel rates up to 66MHz,

* 256K possible. colours. C

_*_Single monolithic, high performance CMOS.

* Pixel word mask.

».. FGB-analogue output, 6 bit DAC pargun: -

. Compos:te blank on all three channels

* Low DAC glitch energy.

* Video signal output irto 87.50.

* Up to 8 bits per pixel.

= TTL compatible mputs

. M[croprocassor compatlblo mterface

* Single +5V power supply.

* Low power dissipation, 950mW max at maximum pixel rate.
* Standard 600 mil 28 pin DIL or 32 pin or 44 pin Plastic LGC.
* Pin compatible with IMS G171.

* Power down capability.

9-11-2. General Description

The IMS G176/L Integrates the functions of a colour look-up table {or
colour palette), digital to analogue converiers and bi-directional
microprocessor interface into a single 28 pin DIL, 32 pin or 44 pin
PLCC package. The IMS G176l is a power down version of the IMS
G178,

The device is capable of driving a doubly-terminated 75 line with no
external buffering, and compasite blank signals can be gensrated all
three outputs,

Capable of displaying 256 colours from a total of 262, 144 solours,
the IMS G178 replaces TTL/ECL systems, giving reduced componant
cost, board area and power consumption.

The pixel word mask allows digplayed colours to be changed in a
single write cycle rather than By modifying the look-up table.

32 pin pIastlc Ieaded-ch:p-carrler package

-
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Figure 9-14 IMS G176/L 32 pin PLCC J-bend package pinout

9-11-4. Block diagram

Timing
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Fig. 9-15




9-11-5. Pin designations
9-11-5-1. Pixel Interface

PC-6500

Pin number
Signal PLCC /O Signal name Description
32

PCLK 14 | Pixel Clock The rising edge of the Pixel Clock signal controls the sampling of Values on the Pixel
Address and Blank inputs. The Pixel Clock also controls the progress of these values
through the three stage pipsline of the colour Jook-up table 1o the analogue outputs.

Po-P7 6-13 i Pixe! Address The byte wide value sampled on these inpuls s masked by the Plxel mask register and
then used as the address into the colour look-up table.

BLANK 20 1 | Blank A low value on this input, when sampled, will cause a colour value of zero to be applied
to the inputs of the DACs regardless of the colour vaiue of the current pixel.

9-11-5-2. Analogue Interface
Pin number
Signal PLCC /o Signal hame Description
32

RED 2 C These signals are the outpuls of the & bit DACs, Each DAC is composed of 63 current

BLUE 3 O sources whose outputs are summed. the number of current sources active is controlled

GREEN 4 O by the 6 bit binary value applied.

IREF 5 | Reference The refarence current drawn from VDD (or AVDD) via the IREF pin determines the

Gurrent current sourced by each of the current sources in the DACs.
9-11-5-3, Microprocessor
Pin number
Signal PLCC 1o Signal name Description
32

WR 29 | | Write enable The Read Enable and Write Enable signals control the timing of read and write
operations on the micropracessor interface.

RD 19 | | Read enable Most of the operations on the microprocessor interface can take place asynchrously 1o
the pixel stream being processed by the colour look-up table, Various mirimum periods
between operations are specified {in terms of Pixel Clock) to allow this asynchronous
behaviour.

The read and Wiite enable signals should not be asserted at the same time,

RSk, 30, 31 | | Register Select The values on these inputs are sampled on the falling edge of the active enable signal

RS (AD or WH); they specify which one of the internal registers {s to be accessed. See
internal Register description for the function of these registers.

Do-D7 21-28 /O | Program Data Data Is transferred between the 8 bit wide Program Data bus and the registers within

the IMS G176/L under control of the active enable signal (RD or WR).

In a write cycle the rising edge of WH validates the data on the program data bus and
causes it to be written to the register selected.

The rising edge of the AD signal signifies the end of a read cycle, after which the
program data bus will cease to carry the contents of the register addressed and will go
to a high impedance state.

9-11-5-4 Power supply

Pin humber
Signal PLCC Signal name Description
32

VDD 17 Digitai supply Digital and analogue supply pads are bonded out separately on the PLCC package to give
highest possible noise immunity. Due to package size limitations the decoupling capacitor
must be provided externally (see section on 'Power supply decoupling’)

AVDD 32 Analogue supply

VS8 16 Ground
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=BC6500

9-11-5-5. Internal registers

Size
{bits)

RST RS0

Register name

Description

Address

| (Write mode)

Address -

b} Initialises the Colour Value register.

Thare is a single Address reglster within- the IMS. G176/L. This register .can be accessed
through either register select 0, 0 or 1, 1 : :

Writing ‘a value to register 0,0 performs the following operations which would normally
preceds writing one or more new colour definitions to the colour look-up table:

a}-Specifies an address within the colour look-up table.

{read mode) - - |

[precede reading one or more colour definitions from the colour lock-up tabie:

“b) Loads the Colour Value-register with the contents of the location in the'léok;up fable

Writing ‘a value to registér 1, 1 performs the following operations which would normailly
a) Specifies an address within the colour look-up table.

addressed and then increments the Address register. T
A read from register 0,0 is functionally equivalérit to a read fram 1,1. _

Colour Value .

| writtdn ohly the least significant six bits Do-Ds are used. When a byte is read orly the least
significant six bits_‘qutain';ir}fqrm_aﬁ‘on — the mast significant two bits béing set to zero: The
sequénce of dats transfer is fed first, green sesond and biye Jast.

" After’ w_?i_tihg__ three valués 1o this :'ré_.fgister its cohtéhi"sj_a_re written to the location in the colour
lodk-up specified by the Address tegister. The Address register then increments.

The Colour Value register is internally an 18 bit wide register used as a buffer between the
microprocessor interface and the colour lock-up table. A valus car be read fram or written to
this register-by a sequence of three byte transfers at this register address. When a byte is

After reading three values from this register the contenits of the location in the Colour look-up
table specified by the Address register are copied into the Calour Value register. The Address
register then increments.

Each transfer between the Colour Value register and the Colour look-up table replaces the
normal pixel mapping operations of the IMS G176/L for 2 single pixel.

Pixel Mask

The pixel Mask register can be used to mask selected bits of the Pixel Address vaiue applied
to the Pixel Address inputs {Po-P7). A one in & position in the mask register leaves the
corfesponding-bit in the Pixel Address unaltared, while a zero sets that bit to zero. The Pixel
Mask register dées not affect the Address generated by the Microprocessor interface when

the look-up table is being accesésed via that interface.

9-11-6. Device description

The IMS G176/L is intended for use as the cutput stage of raster
scan video systems. I contains a high speed randoim dccess store {or
look-up table) of 256 x 18 bit words, three 6 bit high spesd DACs, a
microprocessor interface and & pixel word mask. - .

An 8 bit value read in on the Pixel Address Inputs is used as a read
address for the look-up table and results in an 18 bit data word being
ouiput from the table. This data is partitioned as three fields of 6 bits,
each field being applied to the inputs of a & bit DAC.

Pixel rates of up. to. 86 MHz are achieved by pipelining the memory
access over three clock periods.

An extrernally generated blank signal can be input to the IMS G176/L.
This signal acts on all three of the analogue outputs. The BLANK
signal Is delayed internally so that it appears at the analogus outputs
with the correct relationship to the pixel stream.

The contents of the look-up table can be accessed via an 8 bit wids

microprocessot interface. The use of an internal synchronising circuit
allows calour value siccesses 16 be totally asyrichronous 1o the video'

path.

A pixel word mask Is included to allow the incoming pixel address to
be masked: This permits rapid changes to the effective contents of
ihe colour look-up table io facilitate such operations as animation,
overlays and flashing objeciz. Operations en the contents of the mask
register can also be totally asynchronous to the pixel stream.

Shitt
register
RED ~— PCLK -
GREEN - BLANK l
BLUE ~+—] j SYNG
PO-P7 Video — Display
msGITEL  [M—————|  memory ———  coniroller
RSC-RS1 Address ]
—_ ]I
IREF —»] HD
o-07 WR Migroprocessar
( Data

Figure 9-16 Typical IMS G176/L application
8-11-6-1. Video path

.. .Po-P7 and BLANK-inputs-are-sampled-on the rising edge of Pixel
Ciock. their effect appears at the analogue outputs after three further
rising edges of pixel clock (see figure 9-17)

POE /R /R /R VY T N N

AED ( —— —
GREEN
BLUE
a b € Blank d

Figure 9-17




9-11-6-2. Analogue outputs

The cutputs of the DACs are designed 1o be capable of producing 0.7
volt peak white amplitude with an IREF of 9.07 mA when driving a
doubly terminated 758 load. This cerresponds to an effective DAC
output load (RerrecTive) of 37,562

The BLANK input to the IMS G176/l acts on all three of the analogue
outpuis. Whan the BLANK input is low a binary zero is applied to the
inputs of the DACs.
The expression of calculating 1REF with various peak white volt-
age/output loading combinations is given below:

IREF = .V PEAKWHITE

2.058 % RerrecTivE
Note that for all values of IREF and cutput loading:

Verack LEVEL =0
9-11-6-3. Microprocessor Interface

Below are listed the three microprocessor interface registers within
the IMS G176/L and the four locations through which they can be
accessed:

RSs | RSo Register name
0 0 Address (write mode}
1 1 Address (read mode)
0 1 Colour Value
1 0 Pixel Mask

The contents of the colour look-up iable can be accessed via the
Colour Value register and the Address register.

Writing to look-up table

To set a new colour definition a value specifying a location in the
colour look-up table is first written to the write mode Address register.
The values for the red, green and blue Intensities are then writlen in
succession to the Colour Value register. After the blue data is written
te the Colour Value register the new colour definition is transferred to
the colour look-up table and the Address register is automatically
incremented.

As the Address register increments after each new colour definition
has been transfered from the Colour Value regisier to the colour
look-up table, it is simple 1o write a set of consecutive locations with
new colour definitions. First the start address of the set of locations is
written to the write mode Address register; then the celour definitions
for each location are written sequentially to the Colour Value register.

Reading from the look-up table

To read a colour definition a value specifying the location in the
look-up table to be read Is written to the read mode Address register,
Aftar this value has been written, the contents of the location
specified are copied 1o the Colour Value register and the Address
register is then automatically incremented.

The red, green and blue intensity value can be read by a sequence of
three reads from the Colour Value register. After the blue value has
been read the location it the Jook-up table currently specified by the
Addrass register is copied 1o the Colour Value register and the Ad-
dress register is again incremented automatically.

Thus a set of colour definitions in consecutive locations can be read
simply by writing the start address of the set to the read mode Ad-
dress register and then sequentially reading the colour definitions for
each location in the set.

Whenaver the Address register is updated any unfinished colour
definition read or write is aborted and a new one may begin.

I
PC—6500

Asynchronous microprocessor interface access

Accesses to all registers may occur without reference to the high
speed timing of the pixel stream being processed by the M8 G176/,
Data transfars between the look-up table and the Colour Value
register and modifications to the Pixel Mask regisier are synchronised
to the Pixel Clock by internal logic. This is done in the pericd between
microprocessor accessed. Thus, various minimum periods are
specified between microprocessor interface accesses to allow for the
appropriate transfers or modifications to take place.

The Pixel Mask register
The pixel address used to access the celour look-up table through the

‘pixel intetiace is the result of the bitwise ANDing of the incoming pixel----—---

address and the contents of the Pixel Mask register. This pixel mask-
ing process can be used to alter the displayed colours without altering
the video memory or the look-up table conients. Thus, by partitioning
the colour definitions by one or more bits in the pixel address such
effects as rapid animation, overlays and flashing objects can be
produced.

The Pixel Mask register is completely independent of the Address
and Colour Value registers.
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CHAPTER 10. DIAGNOSTICS

101 Introductlon

Thls dlagnostlcs is used to check the operatmg state of the system
unit, keyboard and peripheral units; when' an:apfion device is inter-
faced to the PC-8500 or when thers is-a state of error.

The following twelve kinds of diagnostics are. prowded to trace the
exact cause.

——Memory-dlagnostlcs S— S

This diagnostics tests the standard and opt[onal memory
e time clock & CMOS RAMR diagnostlcs

ThlS dlagnostlcs tests the rea] time clock funiction. and GMOS RAM.
Keyboard diagnostics - . :

This diagnostics tests the keyboard funciiens.

Serial /0 diagnostics .

This diagnostics tests the RS-232C line of the standard serial I/0.
Printer diagnostics

This diagnostics tests the printer function.

LCD diagnostics

This diagnostics tests the LCD.

Video subsystem diagnostics

Thig diagnostics tests the vides subsysiem function,
Coprocessor diagnostics

This diagnostics tests the coprocessor function

Modem diagnostics

Thig diagnostics tests the modem function.

Floppy disk drive diagnostics

This diagnostics tests the floppy disk drive function,
Hard disk drive diagnostics

This diagnostics fests the hard disk drive function.

10-2. Starting up the diagnostic program

Set the diagnostic disketie to the floppy disk drive and supply power.
Then the diagnostic program is automatically started and the follow-
ing screen is displayed.

Move the highlighting 1o the diagnostics you want to select, and press
ENTER.

PC-6500 Series Service-man Dlagnostics
Mernory diagnostics

Real time clock & CMOS RAM diagnostics
Keyboard diagnostics

Serial I/O diagnostics

Printer diagnostics

LCD diagnpstics

Video subsystem diagnostics
Coprocessor diagnostics

Modem diagnostics

Floppy disk drive diagnostics

Hard disk drive diagnostics

10-3. Dlagnostlc program loader

ThIS dlagnostlc program Ioader is used to. select. and execute the
sach device d[agnosnc program.

Upon the start of the program loader, the dlagnostac main meny is
digplayed. When one of twelve choice Is sélected, the respecnve
djagnostlo program i$ loaded from the floppy disk onto the main
mentory ‘area. After it Has-bsen completed, the- oontro! maoves to the
diagnostic program to sxecute.

When the ESC is pushed in the diagnostic main menu; the program
terminates and the control returns to the MS- DOS .

10-4. Check program

All check programs are stored on the diagnostic program disk and
used to check the state of 4 device after it has been installed or a
specific device is tested when an error is reported. -

In.general, the valid keys.at that time are dlsp]ayed at the Iowest fine
on the screen.

10-4-1. Mémory diagnostics

This program tests the standard memory and the optional memory.
The following menu appears wher this test program is selected.

Move the highlighting to the item you want to select, and press
ENTER. Depression of ESC terminates the test.

Memory Diagnostics
Marching check
Display error table

10-4-1-1, Marching check
The marching check for the all memory area is executed in the follow-
ing rAanner:

1. Test data 5555H are written in the area to be checked.

2. The test data are read/compare at every word and test data
AAAAH are written in the area to be checked.

3. The test data are read/compare at every word and test data
5555H are written in the area to be checked.

Test data 0000H are written in the area to he checked.

5. The test data are read/compare at every word and test data
FFFFH are writien in the area to be checked.

6. The test data are read/compare at every word and test data
0000H are writtén in the area to be checked.

The main memory is checked the following procedura:

1. The area from the addréss 40000H to SFFFFH is tested by the
marching test in an increment of 64KB.

2. The data in the address 00000H through 3FFFFH are copisd onto
the area after the address 40000H, then the address 00000H
through 3FFFFH is tested by the marching test In an increment
64KB,

The extended memory is thecked the following procedure:

1. The area after the acldress 10C000H is fested by the marching
testin an increment 64KB,

The expanded memory is checked the fellowing procedurs:

1. The expanded memory area is tested by the marching test in an
increment 16KB (page frame)

* OPERATION
Specify ihe memory to be checked.

Check main memory ? [Yes No)
Check extended memory ? [Yes No]
Check expanded memary ? [Yes Noj




Move the highlighting to the memory you want to check and press
ENTER.

If an error occurs while executing the tast, specify whether to abort or
continue the test.

Error stop ? [Yes No)

Move the highlighting to the mode you want to select and press
ENTER.

* Error message

The current error message is displayed on the lower side of the - -

screen when an error is occurred during the executing of the task,
* Range shows absolute address at which an error occurred.

= Page shows page frame at which an error occurred.

» Bits shows bits at which an error occurred.

10-4-1-2. Display error table

This item displays the information of errors in the form of a table. The
parameters shown on the screen are described balow.

Mode shows memory mede at which an error occurred.
Range shows absolute address at which an error occurred.
Page shows page frame at which an error occurred.

Bits shows bits at which an error occurred.

Count shows number of errors.

10-4-2. Real time clock & CMOS RAM diagnostics

This program tests the real time clock function and CMOS RAM.

The following menu appears when this test program is selested.
Move the highlighting to the item you want to select, and prass
ENTER. Depression of ESC terminates the test.

Real Time Clock & CMOS RAM Diagnostics
Real time clock check

CMOS RAM check

Dump CMOS RAM

10-4-2-1. Real time clock check

This test checks RTC timer function and RTC cleck function. RTC
timer check tests if the times interrupt occurs correctly. RTC clock
check tests if the clock works correctly.

10-4-2-2. CMOS RAM check
This test item tests RTC CMOS RAM and selup CMOS RAM.

* Depression of ESC terminates the aging

This test writes the specified data o the DMOS RAM, reads the data
from CMOS RAM, and then compares them. The specified data fo be
writed are 55h, AAR and 55h. Also this test checks checksum and
banks are selected correctly.

¢ Operation
Specify whether to repeat or do only once the test in the following
message.

Aging mode ?[Yes No]

Move the highlighting to the mode you want to select and press
ENTER. When selaction “Yes", the iest will be repeated. On the other
hand, when selecting “No", the test will be done cnly once.

10-4-2-3. Dump CMOS RAM
This test dumps contents of RTG C-MOS RAM and bank 0-in-Selup -
C-MOS RAM are displayed.

-87 -
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10-4-3. Keyboard diagnostics

This program tests the keyboard and speaker functions.
The following menu appears when this test program is selecled.

Keyboard Diagnostics
U.S. English keybeard check
Cther keyboard chack

Move the highlighting to the keyboard type you want to select, and
press ENTER. Depression of ESC terminates the test.

10-4-3-1. Keyboard check

The keyboard check begins with a graphic representation of the key-
board layout displayed on the sereen. To test whether a particular key
functions as it should, press the key. A square should display on the
keyboard layout at that position if the key is working correctly. The
test terminates when the ESG is pressed twice consecutively.

10-4-4. Serial /O diagnostics

This program tests the function of the serial I/C with the loopback
connector in use.

No.3 (D)
No.2 (RD) 1
No.7 (RTS)

No.8 (CTS):I
No.4 (DTR}
No.t (CD)
No.o (R) —

No.6 (DSR)
g pins female connector

The following shows how wires are connected.

The following menu appears when this test program is selected.
Move the highlighting to the item you want to select, and press
ENTER. Depression of ESC terminates the test.

Serial 1/0 Diagnostics
Line check

Parameters check
Character transport check

10-4-4-1. Line check
This itemn tests the following RS-232C line.

+ SD-RDline

The program causes 256 bytes of data form 00H to FFH fo be trans-
mitted in the asynchronous mode, receives the data from the receive
data line, compare that the transmitted data is the same as the
received data. When the program considers that both data are the
same, it fransmits the next data.

* RTS-CTS line

By turning on/off the RTS signal, the program checks that the CTS
signal function nermally.

« DTR-DSR-CD-Rlline

By turning on/off the DTR signal, the program checks that the DSR,
CD, Ri signal function normally.

10-4-4-2. Parameter check

This test checks the serfal /0 function by changing the baud rate,
parity bit, stop bit and word length,

Parameaters check is checked the following order.

. The data 0 to 7FH Is used for the word length 7 bits and 0 to FFH for

the word length § bits.
Each parameler at that time is display on the screen.
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10-4-4-3. Character transport check :. L

This test checks the character data entered on the keyboard are sent
and received via the loopback connector and. the, regeived. data are
displayed on the screen.

As enfry of characters to be transmitted will be prompted as shown
below after the program started, you may enter 40 strokes of any
character at a maximum. Depression of the’ ENTER starts the test
and transmlsmon takes piace. The recelved data are displayed.

Sending data  : W
Receiving data :

Thefollowing manu appears when this test program is ‘selected.
Move the highlighting to the item you want to select, and prass
ENTER. Depression of ESC-terminates the test.. -

-LCD Diagnostics
Checker paitern check
Stripe pattern check
Shades of gray check
Frame chigck

10-4-6-1. Checker pattern check

* Error message.
The arror message is drsplayed on the Iower side of the screen when
an.error. is ‘accurred durmg the executmg of the task.

*+ . SD timé out &jror :
Response to the tPansmit data is not found 'within the presonbed time..

* RD time out error o o
response 1o the receive data is not found within thé preseribed time. -
* Transmit register not empty '
The transrnit shift register failed to go empty.

¢ Owverrun error
Character is received when the receive buffer is fully occlipied with
characters.

* Framing error
0is found for the stop bit.

* Parity error
A parity error is met.

* Data compare error
Received data did not maich with the transmit data.

10-4-5. Printer diagnostics

This program tests the printer interface and the printer connector with
main unit.

The following menu appears when this test program is selected.
Move the highlighting to the item you want to select, and press
ENTER. Depression of ESC terminates the iest.

Printer Diagnostics
Siatug check
Print check

10-4-5-1. Status check

The printer's status signals are checked and displayed. The following
status categories are checked:

Bsy checks the printer’s busy signal.

Ack checks that the printef can handshake with the main unit.

Pe checks that paper is set,

Sel shows when the printer is on-line,

loe checks that the printer's mecharics are OK,

An asterlsk IS dlsplayed above a category when lts check cornpleies
niormally’ A

10-4-5-2. Print check _

The test printing will not start uniil the five siatus categéries in the
status ‘check all'shiow. an asterisk (abbve the categeries). If a true
hardware malfunction is detected, you will not be able to obtain an
asterisk in that category. In that cass, you will not be able to do a test
print either. -

10-4-6. LCD diagnostics

This program tests the LCD by displaying the test pattern on the
screen.

" This test displays the checker pattern on the screen,

First, all display dots'are displayed. Next, the tést patterns of smgle
dot, two' dots; four dots -and ‘eight ‘dots “intervals are displaysd and
their reverse videos. The aboves procedure is repeated again.

10-4-6-2. Siripe pattern check

This test displays the stripe paitern on.the screen.

The vertical and horizontal stripes are’ dlsplayed mcludlng reverse
video. The above procedure is repeated agaln '

10-4-6-3. Shades of gray check_
This test displays the 16 shades of gray on the screen.

10-4-6-4, Frame check

The frame line is displayed in each display mode. The above proce-
dure is repeated again.

* Opeération.

When SPACE is pressed durmg ihe test, the test execution suspends.
With the depression of the SPACE again, the test resumes. The test
terminates by the depression of ESC.

10-4-7. Video subsystem diagnostics

This program tests video subsystem function.

The following menu appears when this test program is selected.
Move the highlighting to the item you want to select, and press
ENTER. Depression of ESC terminates the test.

Video Subsystem Diagndstics
Video memory check

DAGC check

Atftribute check

Character set check

10-4-7-1. Video memory check

This test checks the buffer.in the video subsystem,

The video memory is tested by the maching test for four buffer bank
(84KB).

The marching test for the all video memory area is executed in the
following manner:

1. Test data 5555H are written in the area to be checked.

2. The tfest data are read/icompare at every word and test data
AAAAH are written in the area to be checked.

3. The test data are read/compare at every word and test data
5555H are written in the area to be checked.. . _

. Test data 0000H are written in the area to be checked.

. The test data are read/compare at every word and test data
FFFFH are written in the area fo be checked.,

8. The test data are read/compare at every word and test data

0000H are ritten in the avea to be checkéd.

o b

* Operation :
Specify whether o repeat or do only once the test in fallowing mes-
sage.

Aging made? [Yes Noj
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Move the highlighling to the mode you want to select and press
ENTER.

If an error occurs whils executing the test, specify whether to abort or
continue the test.

Error stop? [Yes Noj

Move the highlighting to the mode you want to select and press
ENTER.
The test terminates by the deprassion of ESC.

* Error message

The current error message is displayed on the lower side of the

screen when an error is oceurred during the executing task.
Map shows map at which an error occurred.
Bits shows bits at which an error occurred.

10-4-7-2. DAC check

This progrant tests the digital-o-analog converter in the video sub-
system.

10-4-7-3. Attribite check

This program displays 16 foreground, 8 background and 8 blinking
shades of gray.

BLACK
BLUE BLUE
GREEN
CYAN GREEN
RED CYAN
MAGENTA RED
BROWN
LIGHT_GRAY MAGENTA
DARK_GRAY BROWN
LIGHT_BLUE
LIGHT_GREEN LIGHT_GRAY (B)
LIGHT_CYAN
LGHT RED ~ [=oooooom=rmmmmmmmemeeees .
LIGHT_MAGENTA BLACK
YELLOW BLUE
WHITE W | | creeN
CYAN
RED
MAGENTA
BROWN
LIGHT_GRAY )

The following figure is displayed on the screen.

The portion (A) shows 16 foreground shades of gray.
The portion (B) shows 8 background shades of gray
The portion (C) shows 8 blinking shades of gray

—8g-
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10-4-7-4. Character set check
This program displays characters on the screan normally on an 80 x

25 test mode display.
Example: The following figure will be displayed on the screen.

Decumal 0 16 32 48 64 80 96 112 128 144 150 176 192 208 224 240
! %Em 0- 1. 2- 3- 4 5 & 7- 8 9 A- B- C- D- E- F-
0 - d 0 v P p ¢ E & i L L.
! -1 D> 41 1 AQ a g ua i E- F A

2 -2 ® ! 2 B G bt &8£S || - w2
3 -3 $ 1 ¢ 4 C 5 ¢ s & 6 4 | F Y ox =
1 -4 ¢ * 5 1 DT d t a e d 4 — kE
5 -5 & § % 3 E U e v a 38 N4 + F o
6 -6 4 — & 6 F V [ v a @ 4 Ok row ot
7 -7 e !l TG W g wo ¢ @ T H oo~
8 -8 g1 (3 H X h x e § ¢ & F @

9 -8 1) 81 Y iy &0 A F2 e
1e A [ 1]z j z & 0 012 0o -
1 -B A = + L K[ ¥ { i ¢ %502
12 -C $ o~ <L V1l i £ ¥ 4 - eme w
13 -D po= - =M I m ) i ¥ i =101 ¢
u -E Y >N - n - Am <« o Qo
15 -F HY /1 0 . o A For» 0 = mn

10-4-8. Coprocessor diagnostics

This program tests the coprocessor function.

The following menu appears when this test program is selected.

Move ihe highlighting to the item you want to select, and press
ENTER. Depression of ESC terminates the test.

Coprocessor Diagnostics
Function check

10-4-8-1. Function check

This test has the following four items.

Initialize check checks that the coprocessor is initialized, when the
initialize command was issued.

Arittimetic check checks that the coprocessor can calculate, when
the arithmetic command was issued.

Interrupt check checks the interrupt occurs in the coprocessor, when
the division by 0 command was issued.

Reset check checks the coprocessor is reseted, when the reset
command was issued.

10-4-9. Modem diagnostics

This program tests modem (CE-821M}.

The foliowing menu appears when this test program is selected.
Move the highlighting to the item you want to select, and press
ENTER. Depression of ESC terminates the test.

Modem Diagnostics
Alalog loop back check

10-4-8-1. Analog loop back check

This program tests the moadem by sending, receiving and comparing
the data in the analog loop back mede. Then the optional modem port
rfiust be installedr -~ I o
* Operation

Move the highlighting to the baud rate you want 1o check, and press
ENTER. Depression of ESC terminates the test.
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. Setpaudrate 7[00 12002406]

* Error message: . ' T :
The. error message is dlsp]ayed on the Iower side of the screen when
anerror is.oceurred-during the execuirng of the task. -

* SDtims ouf’ arror,
‘ A,Response to the transmit data i is not found wrthln the prescnhed
time.

* RD{ime out efror.

Response to the receive daia is not found within the prescribed

tifre.

» Transmit register notempty.
' The transmit shift register failad to go empty.

* Ovarrun error
Character is received when the receive buffer is fully occupied with
characters

* Framing error
0 is found for the stap bit.
* Parjty error
A p_grity;error is met.
* Data compare error
Received data did not match with the transmit data.

10-4-10. Floppy disk drive diagnostics

This program tests the internal 3- 112" ﬂoppy dlsk dnve and the exter-
nal 5-1/4" floppy digk drive,- "~

The following menu appears when thrs test program is selected.

Move the highlighting to: the itemi you want to select, and press
ENTER.:Depression of ESC terminates the test:

Floppy Disk Drive Diagnostics
Read drive status

Writs, read & compare check
Read only check

00 track sensor adjustment
Target sector read check

Drsplay error table

10-4-10-1. Read drive status

This item displays the clifrent status of the floppy disk drlve(e) While
this program is executing, the system périodically detect Some status
change, it causes the buzzer to sr:nund and displays the new status on
the screen.

¢ Operatian .
Pressing any key, the test terminates.

10-4-10-2, Write, read & compare check

This test checks the write/read operation. '

The system writes the specified dafa td 1he floppy disk, redds the
same dita from the flappy disk, and then compares them,

The' specified data to be “written is 00M to FFH increment pattern
when the pass count-is'0, otherw:se the data is’ 2bytes repetitive
paiter of “B6DBH".

« Caution
When this test is executed, all the contents stored in the floppy
disk are destroyed. So be very careful with Ihrs test. In addition, it
|s necessary to release "Wrrte Protect" : :

. Operatlan
When this test is selected, the followmg message is displayed.

Please insert the formatted scratch disk in the drive.

At the time, insert the test disk in the drive to be checked and press

ENTER: If the drive is. not ready or the.fest disk.isn't Inserted in th
drive, the following message is displayed and the test terminates. -

'

Drive not ready.

Specify whether to check the drive or not in the followmg messege

 Drive_A (1.44MB} fest 7 [Ysa-No] '

Move the highlighting to the mode you want to selsct and pres;

--ENTER—The—srnng—mhe-paremheerm'epreeemﬂﬁ ‘c‘a‘p‘a‘c‘:rtr‘f:ths

disk.
Specify the range of- cylrnders to be checked m me fol!ow:ng ries

sage.

Cylinder range ? -
Drive_A[00 & 7¢] =l

Type the starting cylinder number at first and press ENTER. Ther
type the ending cylinder number and press ENTER. ~ - .
Specify the number of sector accessed by one |nstructron rn the
fallowing message.

Sector count 7
Drive_A[1, 3, 18] =1

Type the sector count in the displayed count and press ENTER,
Specify the number of refrial in the following message, when an error

has wecurred.

Type the retry count in‘the displayed range and press ENTER.
Specify whether to stop or continue the test, when an error has
occurred.

Retry count ? [0 &> 4] = §

Error stop ? [Yes No]

Move the highlighting to the mode you want to select and press
ENTER. _
Specify whether to execute the test or not.

Test start ? [Yes No)

Move the hrghlrghtrng 1o the mode you want to select and press
ENTER. When entering “No", control exits to “specification of the
checked drive”, On the other hand, when entering “Yes”, starts the
test.

While the system executes the test, by pressing SPACE, i stops the
test. At the time, by pressing SPACE again, the system continues the
test. Also by pressing ESC, the test terminates. The depressmn of
ESC is always effective during this test. -

The lower left screen shows pass count and test polnt represenied by
physical address as follows:

HEEEN
TT.H.S88

Pass count =
Test point =

"TT" means the track, “H" means the head and “SS" means the
sector.
In addition, the lower right screen shows the test mode and the test

drive,

Test mode: Write Test drive: Drive_A

=g0=



* Error processing
If the system detacts an error while it executes the test, it displays the
kind of error and where the error occurs on the lower right screen and
increments the right-hand error counter.
If the efror stop is set to “No”, the system updates the error counter
every ime an error occurs and continues to execute the test. The
system only displays the newest error information in the lower right.
On the other hand, if the ertor stop is set fo “Yes”, the system stops
the iest if an error ocours. At the time, by pressing ENTER the system
continues the test. On the other hand, by pressing ESC, the test
terminates. For details of error message, see "12-4-10-7. Error mes-
sage”.

10-4-10-3. Read only check
This test checks that data is properly read from the floppy disk drive.

* Qperation
When this test is selected, the following message is displayed.

Plaase ingert the formatted scratch disk in the drive.

At the time, insert the test disk in the drive to be checked and press
ENTER. If the drive is not ready o the test disk isn't inserted in the
drive, the following message is displayed and the test terminates.

Drive nat ready.

Specify whether to check the drive or not in the following message.

Drive_A {1.44MB) test ? [Yes No]

Move the highlighting to the mode you want to select and press
ENTER. The string in the parenthesis represents the capagity of the
disk.
Specily the range of cylinders to be checked in the following mes-
sage.

Cylinder range 7
Drive_A[00 <> 79] =10

Type the starting cylinder number af first and press ENTER. Then
typa the ending cylinder number and press ENTER.

Specify the number of sector accessed by one instruction In the
fellowing message.

Sector count ?
Drive-A[1, 3, 18] =1

Type the sector count in the displayed count and press ENTER.
Specily the number of retrial in the following message, when an errer
has occurred.

Retry count ? [0 & 4] =11

Type the retry count in the displayed range and press ENTER.
Specify whether 1o stop or continue the test, when an error has

occurred,

Error stop ? [Yes Noj

Move the highlighting to the mode you want to select and press
ENTER.
.. Specify whether to exacute the test or not,

Test start 7 [Yes Noj

-9} =
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Move the highlighting to the mode you want to select and press
ENTER. When selecting “No", control exils to “specification of the
checked drive®. On the other hand, when selecting “Yes”, starts the
test.

While the system executes the fest, by pressing S8PACE, it slops the
test. At the fime, by pressing SPACE again, the system continues the
test. Also by pressing ESC, the test terminates. The depression of
ESC is always effective during this test.

The lower left screen shows pass count and test point represented by
physical address.

EREEN
TTH.88

Pass count =
Test point =

“TT" means the irack, "H" means the head and "S8" means the

secior.
In addition, the lower right screen shows the test mode and the test

drive.

Test mode: Read Test drive: Drive_A

* Error processing

If the system detects an error while it executes the lest, it displays the
kind of etror and where the error occurs on the lower right screen and
increments the right-hand error counter.

if the error siop is set fo “No”, the system updates the error counter
every time an error occurs and confinues to execute the test. The
system only displays the newest error information in the lower right.
On the other hand, if the error stop is set to “Yes”, the system stops
the test if an error occurs. At the time, by pressing ENTER the system
continues the test. On the other hand, by pressing ESC, the test
terminates. For details of error message, see “12-4-10-7, Error mes-
sage”.

12-4-10-4, 00 Track sensor adjustment

This program checks the 00 track sensor which detects the cylinder
0. The system moves the head fram the cylinder 0 o cylinder 4 and
returns the head to the cylinder 0. With such an operation, the system
can observe a signal from the 00 track sensor as a pulse.

* Operation
Specify the drive to be checked in the following message.

Test drive ? [Drive_Al

Move the highlighting to the drive you want to select, and press

ENTER.
Specify whether to repeat or do only once the test in the following

message.

Aging mode 7 [Yes Nej

Move the highlighting to the mode you want to select and press
ENTER. When sslecting "Yes", the test will be repeated. On the other
hand, when selection “No”, the test will be done only once.

Spacify whether to execute the test or not.

Test start ? [Yas No]

Move the highlighting to the mode you want to select and press
ENTER. When selecting “No”, conirol exits to “specification of the
checked drive". On the other hand, when selecting “Yes”, starls the
test.

In the aging mode, by pressing SPACE, it stops the test. At the time,
by pressing SPACE again, the system confinues the'fest. =~ =~
Also by pressing ESC, the test terminates. The depression of ESCis
always effective during this test. Otherwise, by pressing ESC, the test
terminates. However, by pressing ENTER, the test is repeated again.
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*. Error processing . S : s
While the systern executes the test n‘ an error occurs, ihe system
displays thé kind of error-at the lower-screen. I this state; by press-
ing any key, the test terminates. For cletalls of error message, see
“12~4 10 7 Error message"

1 0-4-1 0-5 Target sector read
Th|s testis used o contmue readmg the specnﬂc sector

. Operation
Specify the disk to be checked in the following message

What kind of the test disk do you use 2"
. [Alignment_disk Formatted_disk]

| . __Ploase insert the-alignment or-formatted-disk-ifi-the-drive—- —|-

At-the time, insert the; test:disk in the drive to be checked and move
the high[ighﬁng to the disk you inserted, and press ENTER. If the
drive is not.ready or the test disk isn't inserted in the drive, the
following message is displayed and the test terminates.

Drive not ready.

Specify the drive to be checked in the following message.

i Test drive ? [Drive_A)

Move the hlghlrghtlng o the drive you want to select, and press
ENTER.
Specify the cylinder number to be checked ifi the following message.

Cylinder number ? [00 « 79] =1k

Type the cylinder number to be checked in the displayed range and
press ENTER.
Specify the head number to be checked in the following message.

Head number ? [0 «> 1]

Type the head number to be checked in the displayed range and
press ENTER.
Specify the sector range to be checked in the following message.

Sectorrange 7 [1 & 18] =11 -m

Type the first sector number and the last sector number of the
cylinder range to be checked and press ENTER.

NOTE: When the alignment disk is selected, this spacification of sec-
tor range is not displayed.
Specify whether to stop or coniinue the test if an errer occurs
while executing test.

Error stop 7 [Yes No)

Move the highlighting to the mode you want to select and press
ENTER.
Specify whether to execute the fest or not.

- Test start ? [Yes No]

Move the hlghllghtlng to the mode you want to select and press
ENTER. when selectlng “No”, control exits to “specification. of the
checked drive”. On the other hand when selecting “Yes", starts the
test.

While the system executes the test, by pressmg SPACE, it stops ithe
test. At thetime, by pressing SPACE again, the system continues, the
test. Also by pressing ESC, the tfest termlnates The depressmn o
ESC is always effective during this test: -

Thelower teft screen shows pass count arid test pomt represented by
physme] address R L

Pass counit = EENE
- Testpoint= TTH.SS

“TT" means the track; "H* medns the head and "SS" means the sector

__In addition, the Ioweu1ghi_sc|:aan_shnws_the_tesLmode_and the test

drive.

* Error processing

If the system detedts an érror while it exécutés the test, it displays the
kind of errar .and wheré the error accurs on-the:lower tight screen and
increments the right-hand errar counter. If the error stop is set to "No”,
the system updates the error counter avery time an error occurs and
cantinues to exactite thé test. The system ofly dlsplays the newest
efror information &t the ower right seréen, On the dther hand, if the
error stop is set 16 “Yes", the system siops the tést if an efror ocours.
At the time, by pressing ENTER the system continues the test. On
the other hand, by pressing ESC, the test terminates. For details of
error message, see "12-4-10-7, Etror messags”.

" Tast mode: Réad Tost drive: o‘ri'&é'_A T

10-3-10-6, Display error table

All error kinds, locations and courts are displayed for “Write-read
check” and "Read only check”. However, this eror information is
limited to 40 locations.

* Operation
By pressing any key, the test terminates.

10-4-10-7. Error messages

* FDC busy
A read or write command is in process,

* FDC seek error
The system received a FAULT signal from the device or the seek
operation was abnormally completed.

* Communication error
Handshake error accurred between the CPU and FDC.

* Equipment check

The system received a FAULT signal from a device or did not detect a
track 00 signal in the specmed time period while the recalibrate
operated.

* Missing address mark
The address mark in the ID section was not detected.

* FDC nodata
The ID without CRC error was not detected.

* FDC invalid command
A command written to the FDC was invalid.

* Drive not ready
The device being specified was in the not ready state. -

* Record not found
The seclor specified in the 1D field could not be detected in the rack

* DMA boundary error

DMA error across 64KB boundary.

* Write protected error

The system detected write protection.

* Seek error
Shows the occurrence of a error during seek.

* Bad controller
Shows the occurrence of any abnarmality in the controller.




» Bad address mark
Shows the occurrence of an address mark read error.

* Bad CRC error
Shows the occurrence of a CRC error during data error.

* Bad command etror
A command was specified which was not in BIOS.

* Compare error
Data being written did not accord with data being read.

« Others error
Shows the oceurrence of other errors not described above.

10-4-11. Hard disk drive diagnostics

This program tests the hard disk drive.
The following menu appears when this test program is selected.
Move the highlighting to the #tem you want to select, and press

- ENTER. Depression of ESC terminates the test.

Hard Disk Drive Diagnostics
Drive type chack

Write, read & compare check
Read only chack

Random seek chack

Dump and Patch

Disk controller check

Display error table

10-4-11-1. Drive type check

This test item checks the specification of the drive if the drive is ready.
The capacity, cylinder numbers, head numbers and sector numbers
are displayed.

* Operation
Depression of any key terminates the test.

10-4-11-2. Write, read & compare check

This item checks the write/read operation.

The system writes the specified data to the hard disk, reads the same
data from the fioppy disk, and then compares them.

The specified daia to be written is 00H 1o FFH increment paftern
when the pass count is 0, otherwise the data is Zbytes repetifive
pattern of “CB33".

* Caution
When this test is executed, all the contents stored in the disk are
destroyed. So be very careful with this test.

"« Qperation

Specify the range of cylinders to be checked in the following mes-
sage.

Cylinder range ?
[000 < 613] = 1N - NOE

. Type the starting cylinder number at first and press ENTER. Then

-~

type the ending cylinder number and press ENTER.
Specify the number of sector accessed by one instruction in the
following message.

Sector count 7
[01 < 17]=10

Type the sector count in the displayed range and press ENTER.

" Bpecify the number 6f fatrial In the-following message; when ar- errer

has oceurred,

Retry count ?
0o 4=1

03—
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Type the retry count in the displayed range and press ENTER.
Specify whether to stop or continue the test in the following message,
when an error has occurred.

Error stop 7 [Yes Ne)

Move the highlighting to the mode you wani to select and press

ENTER.
Specify whether to exacute the test or notin the following message.

Test start 7 [Yes Noj

Move the Highlighting to the mode you want to select and press
ENTER. When entering "No", control exits to “specification of the
cylinder range". On the other hand, when entering "Yes", starts the
test.

While executing the fest, by pressing SPAGE, the system stops the
lest. Af the time, by pressing SPACE again, the system continues the
test. Also by pressing ESGC, the test terminates. The depressing of
ESC is atways effective during this test.

the lower left screen shows the pass count and the test point repre-
sented by physical address as follows;

AEEER
CCC.HH.58

Pass count =
Test point =

*30C" means the cylinder, “HH" means the head and “SS" means the
sector.
In addition, the lower right screen shows the test mode.

Test mode: Write

« Error processing

If the system detects an error while it executes the test, it displays the
kind of errer and where the error occurs on lower right screen and
increments the right-hand error counter.

If the error stop is set to “No", the system updates the srror counter
every time an error occurs and continues to execute the test. The
system only displays the newest error information in the fower right
screen. On the other hand, if the error stop is set to “Yes", the system
siops the test if an error occurs. At the time, by pressing ENTER, the
system continues the test and by pressing ESC, the test terminates.
For details of error message, see "12-4-11-8. Error message”.

10-4-11-3. Read only check

The test checks if the read operation is normal by reading the data on
the hard disk.

* Operation

Specify the range of cylinders to be checked in the following mes-
sage.

Cylinder range 7
[000 ¢ 613] = NEM - HEN

Type the starting cylinder number at first and press ENTER. Then
type the ending cylinder number and press ENTER.

Specify the number of sector accessed by one instruction in the
following message.

Sector count ?
[01 ¢317] =1

Type the sector count in the displayed range and press ENTER.
Specify the number of refrial in the following message, when an error
has occurred.
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-, Reirygount?

Type the retry count in the displayed range and press ENTER.
Specify whether 1o stop or continue the test in the following message,
when an error has occurred.

.- Errorstop 7 [Yes Ne]- .- . ..

Move the highlighting to the mode you want to select and press

Specify whéth'er to execute the test or not in the following message.

. Teststart?[YesNo] .. -

Move: the highlighting to the mode yoli want to seléct ‘aiid press
ENTER. when-eniering "No”, ‘contral exits to “specification "of the
cylinder ranige” On the- other harid, wheri“entéring-“Yes®; siarts ihe
test_ P T L
While executing the test, by prassing SPACE, the systen stops the
test. At the time, by pressing SPACE again, the system continues the
test. Also by pressing ESC, the test terminates. The depressing of
ESC is always effective during this test.-- - -

The lower left screen shows the pass count and the test point repre-
sented by physical address as follows:

Pass count = :ll-ll
Testpoint=  GCC.HH.SS

“CCC" means the cylinder, "HH" means the head and “SS° means the
sector.
In addition, the lower right screen shows the test mode.

Test mode: Read

¢ Error processing

If the system detects an error while it execuies the test, it displays the
kind of error and where the srror occlirs on lower right screen and
increrments the right-hand error counter.

If the érror stop i set'to “No™, the system updatés the error counter
every imé an error occurs and coritinuigs to executs the test. The
system only displays ifie newsst eiror informiation i the: lower right
screert. On the other hand, if the error stop is set Io “Yes", the system
stops the test if an error ocours. At the time, by pressing ENTER, the
system contiriues the test and by pressing ESC; the fest terminates.
For details of error message, see “12-4-11-8. Error message”.
10-4-11-4. Random seek check

The test checks if the seek operalion Is normal by accessing the hard
disk at random,

* Operation
Specify whether to stop or continue the test in the following message,
when an error has occurred.

™ Error'stop ?Ves No] T T

Move the highlighting 1o the mode YOu want to sétect_ahd ‘press
ENTER.
Specify whether to execute the test or not in the following message.

Tost start ? [Yes No)

Move the highlighting to the mode yo.u warit to seléct snd press
ENTER. When entering “No”, contral exits to "specifization of the
cylinder range”. On the other hand, when entering "Yes", starts the
test.
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While executing the test, by pressing SPACE, the system:stops th
test. At ihe time, by pressing SPACE again, the system continues th
test. Also by pressing ESC, the test terminates. The depressing o
ESC is always effective during this test. T
The lower isft screen shaws the pass courit and the test point repre
sented by physical address as follows: o L

AEEEN
CCC.HH:SS:

Pass count =
Testpoint =

“GCC" means the cylinder, "HH" means the head dnd "SS* means the
“Sesior.
In addition, the lower right‘scr_eer] shiows the fest mode. -

Test mode: Read - -

* Error processing + ¢ S

If the system detects an error while it executes the test, it displays the
kind of error and where the error:accurs ori lower right scréen and
increments the right-hand arror counter. R

If the error stop is set to “No", the. system updates the: error counter
every time an error occurs and continues to. ‘execute the.test. The
system only displays the newest emor information in the lowar right
screan. On the other hand, if the error stop is set to “Yes”, the system
stops the test if an eror oceurs. At the time, by pressing ENTER, the
system continues the test and by pressing ESC, the test terminates.
For details of error messags, see “12-4-11-8. Error message”,

10-4-11-5, Dump and Patch

The contents of the disk, the hexadecimal figure with the ASCII char-
acter, are displayed on the screen and are patched up. The contents
of a sector (512KB) is displayed in two parts: the first half (256KB)
and the second half (256KB).

* Operation
Specify the physical address fo be dumped and patched.

Physical address = CCC.HH.SS

Type the cylinder number displayed by “CCC” and press ENTER.
Type the head number displayed by “HH" and press ENTER. Type
the sector number displayed by “Sg",

When the enirys have been complete, the screen appears with the
data of the specified sector on the screen.

At this fime, by pressing PGDN, a next sectar o a second half of the
sector is displayed and by pressing PGUP, a pravious sector or a first
half of the sector is displayed on the screen.

Moreover, by pressing SPACE, contro! exits "specify the physical ad-
dress” and by pressing ESC, the test terminates.

To patch up, move the highlighting to the location you want {o patch
and type the figure with hexadecimal and press ENTER. The follow-
ing message display on the lower screen. At this tims, specify
whether to update or not.

Update data ? [Yes Noj

Move the " highlighting to' the mode you want to select and press
ENTER.

* Error processing

If the system detects an error while it executes the test, it displays the
kind of error and where the error cccurs on lower right screen.

For details of error message, see “12-4-11-8. Error message”.

10-4-11-6. Disk controller check

The test checks the disk controller.

* Operation

Specify whether to repeat or do only once the test in the following
message,




Aging mode 7 [Yes Noj

Move the highlighting to the mode you want {0 select and press
ENTER. When selsction “Yes”, the test will be repsated. On the other
hand, when selecting “No", the test will ba done only once.

Specify whether to execute the test or not in the following message.

Test start ? [Yes Nol

Move the highlighting to the mode you want to select and press

ENTER. When entering “Ne", conirol exits to “specification of the
aging mode". On the other hand, when entering “Yes", starts the test.
Depression of ESC terminates the aging.

= Error processing
If the system detects an error while It executes the test, it displays the

" kind of error and where the error occurs on lower right screen.

For detalls of error message, see “12-4-11-8. Ermor message”.

10-4-11-7. Display error table

All error kinds, locations and counts are displayed for “Write-read
check”, "Read only check” and “Random seek check”. However, this
error information is limited to 40 locations.

* Operation
By pressing any key, the test terminates.
10-4-11-8. Error message

* Bad command
Shows that an invalid command Is received.

+ Bad address mark
Shows that the occurrence of an address mark read error.

* Record not found
Shows that the specified record is not found.

+ DMA boundary error
Shows that the DMA error across 84Kb boundary.

* Bad track
Shows that a bad track is found.

+ Bad ECC on disk read
Shows that the occurrence of an ECC error during data read.

+ Data corrected

_ Aerror occurred but shows that the error was corrected by ECC.

* Seek error
Shows that the occurrence of an esror during seek.

* Bad controller
Shows that the occurrence of any abnormality in the controller.

* Time out error
Shows that an interrupt responses from the controller was not

received in the prescribed time.

* Compare error
Shows that an unmatch of the write data with the read data.

~ = QOthers error

Shows that the occurrence of other errors not described above.

~G5 -
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