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CHAPTER 1 GENERAL SYSTEM INFORMATION
1.1 1Introduction
1.1.1 Extended CP/M V2.2

The PINE uses an extension of CP/M V2.2 as its operating
system.

PINE main memory is 64K bytes in size, part of which can be used

as a RAM disk. A RAM disk allows for fast file access, and can

be used in the same way as a floppy disk. A RAM disk, ROM

capsule, microcassette, and ROM and RAM cartridges are available

in place of floppy disks. The PINE is furnished with RAM disk
and BASIC ROM capsule as standard. The other devices are optional.

In PINE CP/M, application programs on a ROM capsule can be
executed in main memory, as in the standard CP/M. In PINE CP/M,
however, they can also be executed directly in the ROM capsule,
thus improving mamory efficiency and economizing on power
requirements.

1.1.2 1Item Keyboard

The PINE OS supports an optional item keyboard, as standard,
which allows the system to be used exclusively for specific
applications. Since the item keys on the item keybaord are
arranged in a matrix and can be redefined, the user can use the
keyboard for his or her special purposes. The user can replace
the item keyboard with the standard keyboard at any time.

1.1.3 PINE Devices

The PINE supports a variety of devices as shown below:

{1) LCD
A virtual screen of 80 columns by 25 lines, a system screen, and
user-defined character definitions are supported.

(2) Keyboard

The keyboard shift status is indicated by one of the LEDs. The
keyboard supports auto repeat, N-key rollover, and function key
(five) features. The user can define cursor key codes and the
keys with a key code from 4¢H to S5EH and 60H to 7EH. The PINE
also supports the item keyboard, whose item keys can be redefined.

(3) Disk drives

The PINE is designed so that part of external memory can be used
in the same way as disk drives.

1) ROM capsule
Programs in a ROM capule can be executed either in RAM or ROM.

: 2) Microcassette

. The PINE supports MTOS (file management on BDOS level) as

; standard and provides MTOS function calls in addition to ordinary
BDOS function calls. Multiple write, retry, and verify features
are also supported for microcassette processing.

3) ROM cartridges, RAM cartridges, and RAM disks can be used in

the same way as floppy disks. ROM cartridges store read-only
files. RAM cartridges and disks permit fast file access.
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(4) Other devices and interfaces )

In addition to above, the PINE supports devices such as flgppy
disks, clock, buzzer, printer, RS-232C interface, SIO (serial
interface), and so on.

1.2 System Configuration

The PINE comprises power supply unit, keyboard, LCD, and
interfaces. Figure 1.2.1 illustrates the PINE system
configuration.

The PINE employs two CPUs: Z-80 as the main CPU and 7508 as the
slave CPU. It has a four-bank memory configuration. The PINE's
memory consists of 64KB of RAM, 32KB of 0S ROM, and up to two
32KB ROM capsules.

The 4-bit slave CPU (7588) controls the keyboard, clock, and
power supply. The main CPU (Z-80) controls the RS-232C, SIO,
cartridge and Printer interfaces., It also controls

optional cartridges such as microcassette, ROM and RAM
cartridges, and cartridge printer.

The PINE also supports an external RAM disk unit connected to the
sytem bus,

ChihPDF - www.fastio.com



ROM ROM
ROM RAM capsule capsule
32KB 6 4KB 32KB 32KB
maximum maximum
!

4] r 41 r j f> i
! External
RAM disk

LED
External
Z-80 ‘5arcode Tosde: cassette
Compatible Barcode reader
X /cassette
main CPU interface
Barcode reader
Clock \
- |
g;g;i;?l External
interface speaker
Printer = .
interface Printer
|
! Floppy disk
Serial _|Serial |
controller |[] |interface
Printer
|
]
Acoustic
coupler
RS232C |
interface
Printer
7508
slave Clock .
! CPU r RAM cartridge
]
|
H Power supply i - ROM cartridge
HMiscrocassette
ROM
4K B | Cartridge Cartridge
’ interface printer

F DMM cartridge

! I Modem
! cartridge

PROM writer
| cartridge

Keyboard

Universal
cartridge

Fig. 1.2,1 System Configuration

-3

ChihH - www fastio.com



ChhPDF

1.3 Software Organization

The PINE software is physically stored in two places: 0S ROM
(32KB) and 7508 internal ROM (4KB). See Chapter 2, "7508
General" in PART I, hardware for information about the 7508.

The PINE 0S consists of the function modules below. Section
numbers enclosed in parentheses indicate the sections of this
manual in which the corresponding modules are described.

(1) Starter (2.2 - 2.8)
Performs system activation, initialization, reset, or power-on
processing.

(2) Interrupt handler (4.7) )
Handles 7508 (keyboard, 1 sec, alarm, power-related), serial
reception, ICF, OVF, and EXT interrupts.

(3) Menu (2.19)

Displays executable program files or user-specified files on the
menu screen. The user can start a desired program by selecting
it from the menu.

(4) System display (2.11)
Permits checking or setting up of a PINE status condition or
manual handling of a microcassette.

(5) Clock (2.9)
Performs alram or wake processing.

(6) ccp
Is the CP/M command processor containing six buit-in commands
(DIR, ERA, REN, TYPE, SAVE, and USER).

(7) BDOS (3.2)
Controls CP/M disk files. BDOS handles ROM capsules, RAM disks,

and ROM and RAM cartridges exactly the same way as it handles
disks.

(8) MTOS (3.7)
Controls microcassette files. MTOS corresponds to CP/M BDOS.

(9) BIOS (3.3 - 3.6)
Is an I/0 interface between CP/M and hardware.

(13) MIOS (3.7)
Is an I/0 interface between CP/M and microcassette.

(11) Relocator
Relocates resident programs in RAM.

(12) Resident processor
Performs part of interrupt and bank switching processing.
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CHAPTER 2 SYSTEM FUNCTIONS
2.1 Relationship of System Functions to OS
2.1.1 General

The PINE 0S has the following unique functions:
(1) System initialize

(2) Reset

(3) Alarm, wake

(4) Menu

(5) System display

This section describes the reletionship of these functions to the
operating system. See the following sections for details of
individual functions. -

2.1.2 System Flow

This subsection discusses the operation flow from the activation
of the system to the return of control to CP/M.

The system is started when one of the following is performed:
(1) System initialization

(2) Reset

(3) Power-on

(4) BOOT Co

(5) WBOOT

(6) Alarm/wake

The operation flow after the system is started is shown in Figure
2.1.1.

When system is activated by the system initialize, reset,
power-on, or alarm/wake functions, the address ¢ start

processing routine in 0OS ROM reads the 7588 status and invokes
the corresponding processing routine,
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PINt 0S address 0 start
processing routine

‘SHIFT/GRPH/Reset Alarn, Wake l
System Initializel Alarm/Wake
processing _processing
Reset Power Switch ON
; Power-on
Reset processing processing
Continue
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L restart mode
MP 0000 | pestart

BooT. WBOOT
rocessi proceslslng Continue processing
immediately afterh
i the point at whic
Resident Yes
< séiﬂed 2/ l power was turned off.

No start the program
Herd No at address 100H.
specified ?
Yes
Menu processing

CP/M processing

Fig. 2.1.1 System Operation Flow
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2.1.3 State Transition
Figure 2.1.2 illustrates the state transition of the PINE.

The PINE is always in one of the following six states:
(1) Power is off (restart mode).

(2) Power is off (continue mode).

(3) CP/M (or an application) is-in execution.

(4) Menu screen is displayed.

(5) Alarm (wake) screen is displayed.

(6) System display screen is displayed.

The power-off state is either in the restart or continue mode
“ depending on the conditions in which power was turned off.

When power is turned on from the restart mode power-off state,
processing starts with the menu screen displayed or in the CP/M
state, When power is turned on from the continue mode power-off
state, processing resumes in the CP/M state that was established
when power was turned off.

If power is turned off during a state transition from CP/M to the
system display or alarm/wake screen, control is once again
returend to CP/M. CP/M determines the power-off mode by checking
the cause of power-off, and turns off power accordingly.

See Section 2.5 for power-off, Section 2.1 for menu, and Section
2.11 for system display.

- www fastio.com
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2.1.4 Replacing the Keyboard

In PINE, the user can easily replace the stnadard keyboard with
the item keyboard.

The PINE 0S checks the keyboard state during power on-to
determine whether or not the keyboard has been replaced
(automatic keyboard identification).

If the standard keyboard has been replaced, the 0S performs
keyboard initialization and starts reset processing.

Figure 2.1.3 shows the operation flow of automatic keyboard
identification. Table 2.1.4 lists the differences between the
standard and item keyboards. See Section 3.5, "Keyboard" for
hardware restrictions for individual keyboards.

Power on

Read the keyboard
state from 7508

Same state as \' Yes
before power off 72/ Vi
No Ordinary power
oh _processin
<: Item keyboard NO
connected ?
ES

[tem keyboard
initialization

Reset processing

Fig. 2.1.3 Automatic Keyboard Identification

Keyboard type |  Standard
N keyboard ttom Keyboand

Menu screen display drive | C, B, A A.B,C.D.H I, J, K

Auto repeat function Provided Not provided

Power-off mode Restart mode | Continue mode

Table 2.1.4 Differences Between the Standard and Item Keyboards
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2.2 System Initialize
2.2.1 General

The PINE executes the system intialize routine to reset the
execution environment when the system is started, program
execution hangs up, or the RAM contents is destroyed by battery
failure. The entire system resident area is initialized when the
system initialize routine is executed.

2.2.2 Invoking the System Initalize Routine

The system initialize routine is invoked when:
(1) The RESET button is pressed and released while the right
SHIFT and GRPH keys are held down. (Standard keyboard)
(2) The RESET button is pressed and released while the INIT
and STOP keys are held down. (Item keyboard)
(3) The slave CPU RESET button on the main unit rear panel is
pressed. :
(4) Power is turned on for the first time after the external RAM
disk is connected or disconnected.
(5) Power is turned off during system intialization and turned
on again,
(6) An error is detected during error checking at power-on or
reset time. Errors include the following:
1) The checksum obtained at the last power-off does not
match the checksum obtained at current power-on.
2) The sum of the internal RAM disk size and the user BIOS
area size exceeds 35.5K bytes. . (Reset time)
3) The address calculated from the CCP, RBDOS1l, and RBIOS1
load addresses and their sizes does not match the
starting address of the internal RAM disk. (Reset time)

2.2.3 Internal Processing

The system carries out the following during system
initilaization:

(1) Sends a Keyboard Reset command to the 7508 and initalizes

the keyboard-related values stored in the 7588,

(2) 1Initializes system work area RSYSARI1,
(3) Cold boots the system devices. The cold boot procedure
consists of the following steps:

1) 1Initialize the data in the system resident area
(loading of data). )

2) Warm boot the sytem devices. (Check for a RAM disk,
ROM capsule, and ROM and RAM cartridges and establish
the sytem environment accordingly.)

3) Enable l-second interrupts.

4) Disable alarm interrupts.

5) Read in DIP switch data and initialize the keyboard-
related parameters according to the keyboard type and
language setting.,

6) Turn on LCD screen display and enables cursor blinking.

(4) Displays the system initialize screen to permit the user
to set up the following:

1) Year, month, day, hour, minute, and second

2) Day of the week

3) Internal RAM disk size

4) User BIOS size

(5) Clears the auto start string or alarm message.
(6) Passes control to the reset processing routine (see Section

2.3, "Reset" for reset processing),

H-12
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2.2.4 System Initialize Screen

The system initalize screen shown below appears when the system
initalize routine is invoked:

SYSTEM INITIALIZE

(1)) DATE/TIME (MMDDYYhhmmss) 053084153740
(2)WEEK (O t0 6) 3

() RAM DISK SIZE (x1 kB) 26

(4 USERBIOS SIZE (x256 B) 000

Repond to the system prompt as follows:

(1) Specify each of the year, month, day, hour, minute, and
second with a two-digit number. Enter the last two digits
of the year. Time must be specified in the 24-hour system,

(2) Specify the day of the week with a number 9 to 6.

@: sunday, 1: Monday, ... , 6: Saturday

(3) Specify the internal RAM disk size with a two-~digit number.
The internal RAM disk size must be speicified in 1 KB
increments and must be @8 or 92 to 35. 26 (on the screen) is
the system default. The system will ask for reentry if
@l or a value larger than 35 is entered.

(4) Specify the user BIOS size with a three-digit number in 256
byte units. 006 (on the screen) is the system default,

Note the following when entering the above data:

(1) Specify items (1) through (4) in that order.

(2) When the external RAM disk is connected, the internal RAM
disk is made invalid (i.e., its size is automatically set to
@ byte) and no request for RAM disk size is displayed.

(3) The total size of the internal RAM disk and the user BIOS
must be smaller than 35,5K bytes. 1If the sum exceeds 35.5K
bytes, the system asks for reentry.

(4) Be careful when entering data because no check is made for
invalid data (specifying 13 for month or 7 for day of the
week) .

(5) Data other than numbers or entries from other than cursor
movement keys are not accepted.

The system initailize routine transfers control to the reset
processing routine when items (1) through (4) are specified.

li-13
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2.3 Reset
2.3.1 General

The system executes the reset processing routine when the RESET
button on the side panel of the PINE main unit is pressed or when
the keyboard is repladed. The reset processing routine
initailizes the entire system resident area except for RSYSARL
(the area initialized during system initialization).

2.3.2 Invoking the Reset Processing Routine

The reset processing routine is invoked when:

(1) The RESET button is pressed and released in power-on state.

(2) The power switch is turned on or the alarm/wake time is
reached after a power failure occurred in power-off state.

(3) The power switch is turned on after the keyboard was
replaced in power-off state.

Control is transferred to system initialize processing when the
RESET button is pressed while the following keys are held down:
Right SHIFT and GRAPH (when the standard keyboard is installed)
or INIT and STOP (when the item keyboard is installed.)

2.3.3 1Internal Processing
The system carries out the following during reset:

(1) Checks the shift state of the currently pressed key and
passes control to the system initailize processing routine
when only the right SHIFT and GRPH keys {(standard keyboard)
or the INIT and STOP keys (item keyboard) are pressed.

(2) Sends a Keyboard Reset command to the 7508 and initalizes
the keyboard-related values stored in the 7508.

(3) Cold boots the system devices. The cold boot procedure
consists of the following steps:

1) 1Initialize the data in the system resident area
(loading of data).-

2) Warm boot the sytem devices. (Check for installation
of the RAM disk, ROM capsule, and ROM and RAM cartridges
and establish the sytem environment accordingly.)

3) Enable l-second interrupts.

4) Enable or disable alarm interrupts according to the
current alarm/wake settings.

5) Read in DIP switch data and initialize the keyboard-
related parameters according to the keyboard type and .
language setting. P

6) Turn on LCD screen display and enable cursor blinking. |

(4) Checks the sizes of the internal RAM disk and user BIOS area
and passes control to the system initialize routine if their
sum exceeds 35.3K bytes.

(5) Passes control to the reset processing routine if the
address calculated from the CCP, RBDOS1, and RBIOS1 load -
addresses and their sizes does not match the starting =
address of the internal RAM disk.

(6) Updates the data in the disk parameter block for each of the
currently installed devices (RAM disk, ROM capsule, ROM
cartrige or RAM cartridge).

(7) Performs a sum check on the internal RAM disk. If a
checksum mismatch occurs, the sytem displays a message
asking for RAM disk formatting.

-14
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The system transfers control to BIOS BOOT when the above
procedure is completed.

Figure 2.3.1 shows the operation flow of reset processing.

{System Initialize )
(Keyboard replacement)  {(Reset switch)

< SHIFT + GRAPH  \  YES

(INIT + STOP) pressed ?//

NO

Send keyboard reset
command to 7508

Cold boot devices

nternal RAM disk and use}\f NG
BIOS area sizes valid ?//

0K

. e\ NG
<:' CP/N size valid 7 )
0K

Update DPB data

Perform sumcheck on
RAM disk

\
BiOS BOOT System Initialize

Fig. 2.3.1 Reset Processing Flow
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2.3.4 Miscellaneous
2.3.4.1 RAM disk checking

(1) General

Since the RAM disk uses part of internal RAM, its contents can be
unexpectedly destroyed by an application program that is being
executed in internal RAM. Therefore, a sum check must be made
during each read. The entire RAM disk must be checked at warm
boot time. The system prompts the user to format the disk if a
checksum error is detected.

(2) RAM disk formatting

The RAM disk is formatted in the following cases:

1) The system is initialized (when an external RAM disk is
installed).

2) The RESET button is pressed, or power is turned on (power
switch is set to ON or the wake time is reached) when:

- The internal RAM disk size is not zero and an internal RAM disk
checksum error is detected (when no external RAM disk is
connected); or

- The RESET button is pressed during external RAM disk read/write
processing (when an external RAM disk is connected).

(3) Formatting procedure

1) The system prompts "RAM DISK FORMAT (Y/N) ?."

2) If the user response is Y, the system formats the RAM disk
(file). If the user response is N, the system does nothing.

(4) Note ,

The contents of the RAM disk are not guaranteed if the user enters
N. That is, a Bad Sector error may occur when the RAM disk is
accessed. In such a case, the user must initialize the system
and format the RAM disk. When an internal RAM disk is

insatlled, no message is displayed during system initialization
because the internal RAM disk is formatted automatically.
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2.3.4.2 1Initializing the sytem areas

Figure 2.3.2 shows when the system areas are initialized.

Jump table, Hook table Initialized at reset
interrupt vector ‘or system initialize
) time
FFO0H
RSYSARS
(System area 5)
F848H
RSYSAR4
(System area 4) "
Initialized N
at restart =
F368H 3 power-on, it
RSYSﬁR 3) reset, or T H L
(System area system o=
initialize | 3§
time T n e
F310H 50T
RSYSAR2 e et g
(System area 2) Initialized) 7, 2 Initialized
Y at reset or|=® un+
at system
system initialize time
EFDOH initialize initia
RSYSARL time
(System area 1)
EF1FH v
RSYSPR N
(Bank switching, =
interrupt processing) =
.......................................................... TU M -‘J
O O~
N
RBIOS2 :u""
(Resident BIOS i
processing) 2383,
- 2L 0E
t e R
BOOH REBDOS 2 Initialized] ™" @ ¥
(Resident BDOS , at restart
processing) power-on,
reset, or
EAOCH system
‘ initialize
time

Fig. 2.3.2 System Areas and Their Initialization Times
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2.4 Power-on

2,4.1 General "

The power-on sequence is initiated when the power switch is turned
on from the PINE power-off state. Power-on processing takes

place in two modes: restart and continue. The power-on

processing mode is determined by the method in which power was
turned off,

2.4,2 Starting Power-on Processing

Power-on processing starts when:

(1) The power switch is turned on from the power-off state.
(2) The alarm time is reached in the power-off state and the
power switch is turned on while the alarm screen is

dispalyed.

(3) The wake time is reached in the power-off state. In this
case, the wake string is used -in place of the auto start
string.

2.4.3 Internal Processing

The operations that the system performs during power-on include

the following:

(1) Warm boots the system devices. Warm boot processing
consists of the steps below.

1) Restore the I/0 port status to its original status at

power-off.

2) Check for cartridge installation.

3) Check for ROM capsules installation.

4) Check for ROM cartridge installation.

5) Check for RAM cartridge installation.

6) Check for RAM disk installation.

7) Update the disk parameter blocks based on the results of
steps 3) to 6).

(2) Transfers control to the sytem intialize processing routine
if the RAM disk capacity does not match that calculated
before power-off.

(3) Setting to check the type of keyboard installed, and
transfers control to the reset processing ‘routine if it does
not match the keyboard type defined before power-off
(automatic keyboard identification).

(4) Switches the screen to the user mode and displayes
accordingly.

(5) Makes a sum check on the internal RAM disk. If a checksum
mismatch is found, the system requests that the RAM disk
be formatted.

(6) Checks the power-off mode and transfers control to the
continue power-on processing routine if power was turned off
in the continue mode, and to the restart power-on processing
routine if power was turned off in the restart mode.

(7) The restart power-on processing routine generates a power-on
sound, initializes the screen size and cursor type, and
passes control to BIOS WBOOT.

1-18
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(8) The continue power-on processing routine restores the system
to the alarm state at power-off and generates a
continue sound, It then restores the interrupt-related
areas and registers to their state at power-off, and returns
control to the point at which power was turend off.

Figure 2.4.1 shows the power-on processing flow.

Power switch on

Perfora warm boot
processing on devices

/
- Check RAH Error

N\ disk size  /
, No error

< Check keyboard \ Error
type ,

No error

Set screen to
user mode

System Initialize

Reset

Perform sum check
on RAM disk

/
Restart mode or \ Continue
continue mode ? /~

/Restart

Generate Generate
power-on sound continue sound

y
Initialize screen Restore registers

v

BIOS WBOOT Continue processing
from the point at which
power was turned of f

Fig. 2.4.1 Power-on Processing Flow
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2.4.4 Restart Mode
2.4.4.1 Outline

The PINE turns off in the restart mode when the power switch

is turned off while it is running CP/M or an application program.
I1f the item keyboard is used, however, the power-off state
defaults to continue mode when the power switch is turned off.

The PINE unconditionally turns off in the restart mode is power
is turned off while a menu is displayed on the screen (even if
the item keyboard is used). It starts in the restart mode
whenever power is turned on from the restart mode power-off
state,

2.4.4.2 Activation from restart mode power-off state

The PINE performs the following operations when started from the
restart mode power-off state:
(1) wWhen the power switch is turned on:
Passes control to 100H of bank # when Resident is specified.
If an auto string is specified, the PINE passes it as a
starting parameter (by loading . it into the key buffer, as
PF key pressing).
When Resident is not specified, the PINE transfers control to
the specified menu or CCP state, and the auto start string
is executed or passed as a starting parameter.
See Section 4.5, "Resident Processing" for Resident and
Section 2.7, "Auto Start" for the auto start string.

(2) When alarm time is reached:
Generates an alram and displays the alarm screen. If the
power switch is turned on in this state, the PINE performs
the operations descrived above.

(3) When wake time is reached:
The PINE operates in the same way as it does when the power
switch is turned on except that it passes the wake string
instead of the auto start string.

2.4.5 Continue Mode
2.4.5.1 oOutline

If the power switch is turned off in the continue mode during
execution of an application program, the next time the power is
turned on the PINE can continue execution in the state established
before power-off,

2.4.5.2 Activation from continue mode power-off state

The PINE performs the following when started from the continue
mode power-off state:
(1) When the power switch is turned on:
Continues program execution at the point where power was
turned off. Ignores the auto start string.

(2) When alarm time is reached:
Generates an alram and displays the alarm screen. If the
power switch is turned on in this state, the PINE performs
the operations descrived above.
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(3) When wake time is reached:
Operates in the same way as it does when the power
switch is turned on except that it ignores the wake string.

power-on,

If the system was
turned off in the
continue mode,
processing can be
continued from the
point at which the
power switch was
turned off.

Chh www fastio.com

2.4.6 Miscellaneous

Application

Continue
operation

2.4.6.1 System operation flow from power-off to power-on

Save reg'isters and
stack pointer

power-of f processing

Power of f

: Power switch turned on

NO
ontinue mode ?

YES  moor

’ estore register
i Land stack pointe

Fig. 2.4.2 Operation Flow from Power-off to Power-on
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2.5 Power-off
2.5.1 General

The PINE turns off when 1) the power switch is turned
off, 2) a power failure occurrs, 3) the auto power-off time is
reached, or 4) BIOS POWEROFF is called.

Before performing power-off processing, the system saves
information that will be required the next time that power is
turned on. This section gives an outline of power-off
processing.

For further information, see Section 2.6, "Power Fail,”
Section 2.8, "Auto Power-off," Section 3.4, "BIOS Details," and
Section 4.7, "Interrupts."

2.5.2 Causes of Power-off

The causes of power-off and the actions performed by the system

are as follows:

(1) The power switch is turned off.
Performs power-off processing according to a power off
interrupt received from the 7508.

(2) A power failure occurrs. )
Performs power-off processing according to a power fail
interrupt received from the 75¢8 if the battery voltage
drops below a specified value.

(3) The auto power-off time is reached.
Performs continue-mode power-off processing if a specific
period of time (default is five minutes) elapses while
BIOS CONIN is waiting for key entry.

{(4) BIOS POWEROFF (WBOOT + 7BH) is called.

2.5.3 1Internal Processing

Power-off is processed in three modes: continue, restart, and
power-cut only modes.

2.5.3.1 Continue mode power-off

(1) Processing

The system saves parameters that are necessary to continue
processing when power is turned on again, and carries out power-
off processing. In the continue mode, execution can resume from
the point at which power was turned off,

(2) Conditions

Power is turned off in the continue mode if one of the

following conditions is met,

1) FRCECNTN (@F311H) is not @@H (when using the standard
keyboard) or IFRCECNT (@F312H) is not @@H (when using the
item keyboard).

2) FRCECNTN or IFRCECNT is 0¢H and:

- BIOS POWEROFF is called in the continue mode.

- Auto power-off time is reached.

- The power switch is turned off with the CTRL key held down.
- A power failure occurrs.

If, however, power is turned off during menu processing, the

system turns off in the restart mode, even if condition 1) or 2)

is satisfied.
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2.5.3.2 Restart mode power-off

(1) Processing

The system carries out power-off processing so that a warm boot
can be performed the next time power is turned on. Fundamental
operations in continue power-off and restart power-off processing

are the same, although system parameters are initilaized
differently. :

(2) Conditions , .
Power is turned off in the restart mode if one of the
following conditions is met.
1) Menu processing flag is set to ON.
2) FRCECNTN (@F311H) for the standard keyboard or IFRCECNT
(6F312H) for the item keyboard is @@H and:
- BIOS POWEROFF is called in the restart mode.

~ The power switch is turned off without the CTRL key held
down. .

2.5.3.3 Power-cut only mode

(1) Processing

The power-cut only mode is used exclusively by the system. 1In
this mode, power is turned off in the mode established at the
last power-off time (continue or restart).

(2) Conditions

Power is turned off in the power-cut only mode when one of the

following conditions is met,

1) The alarm time is reached while power is off and then a
power-off condition occurs while the alram screen is being
displayed (i.e., control is transferred from the alarm
screen through a cause other than power switch-on).

2) A power-off condition occurs during execution of address
@ start processing. Address § start processing includes
system initialize, reset, and power-on processing.

2.5.3.4 Power-off processing

The system performs the following operations when power is turned
off:

1) Writes buffer data onto the floppy disk.

2) Skips steps 3) thorugh 5) if Power-cut only is specified.
3) Saves registers.
4) If the sytem is processing a menu, initializes screen-

related areas and performs restart power-off processing.

If the system is not processing a menu, it checks whether

power was turned off in the continue mode or restart mode.
5) Clears parameters if it is determined in the above step that

power was turned off in the restart mode
6) Performs power-off processing on cartridges.

- Saves MCT farmware data in RAM if a microcassette is

installed.

- Turns cartridge power off if a ROM cartridge is insatlled.
7) Performs power-off processing on the keyboard.

- Clears the key buffer.

- Saves the current shift status.

8) Creates a power fail screen using the sytem screen if
power fail processing is specified.
9) Makes a sum check on the sytem areas.
11-23
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19) Displays the power fail screen and performs power fail
processing if power fail processing is specified.

11) Sends a power-off command to the 7508 and turns off the main
power.,

Flush write data
onto floppy disk

N

< Power-cut  \ YES
only mode 2/

NO

Save registers

Y
YES .
7 Processing mem 7>

o,
lImtnaI ize screen NO

Continue or  \_ Continue
restart 2/ '

Restart
Initialize
parameters

N/

Perform power-off processing
on cartridges and keyboard

Create power fali screen
(if power fallure occurred) §-

Power fail processing
(if power failure occurred)

Send power-of
\ command
Perform system area

| checksum processing

Fig. 2.5.1 Power-off Processing Flow
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