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INTRODUCTION

Scope

This manual 1s designed to assist the experienced and
inexperienced service technician in locating and repairing
sroblens that may occur 1in SVI-728 computer and 1its
peripherals. This manual will cover all necessary
information and clues for technical reference and servicing
use. A spare part listing could be found in appendix for
spare part order via our local agent.
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CHAPTER 1

SYSTEM CONFIGURATIONS AND ARCHITECTURE

1.1 WHAT IS MSX?

In August, 1882 SEPCTRAVIDEO INTERNATIONAL LTD.
contacted Microsoft seeking to buy a ROM BASIC for SVI-

318 and SVI-328 personal computer. When Nishi
(representative from Microsoft) saw the specification,
he was very 1impressed. Microsoft has 1long been

thinking of standardizing the low end 8-bit personal
computer market, so that softwares written for the
standard could run on any computers which are built
according to the standard. After some modifications on
SVI-318/8SVI-328 circuits, the standard was finally set.
On 17 June, 1983 the MSX standard was finally announced
in Tokvo. It 1s essentially a software standard
requiring a software standard reguiring a single Dboard
computer design consisting of the following:

- a Zilog ZBOA 8-bit microprocessor

a Texas Instruments TMS-9918A video chip

or eguilivalent

- a General Instruments AY-3-3910 audio chip

- an updated Microsoft Basic resident in 32K bytes
of ROM

- minimum 8K bytes of RAM

-~ 40-column display

- 1lé6-colour capacity

- support for cassette storage

- expansion slot for software cartridge or disk
add-on

- different keyboards for Japan, Korea, Europe,
and the United States

- minimum 1 joystick port

By specifying this minimum hardware configuration, a
software "code" standard 1s <created, hecause all MSX
machines are internally identical, software created for
one machine will run on all machines.

The disk operating system for MSX machines is called MSX-DOS
which is CP/M-80 compatible. It imitates CP/M to the extent
that most CP/M programmes will run under MSX-DOS providing:

1. Software does not make use of graphics (most CP/M
software does not make use of graphics anyway);

2. Software 1is made availlable on MSX 5.25, 3.25, or
3.5 inch floppies;
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3. Screen ana keyboard modifications are made to the
programme to accommodate the MSX format.

MSX software is compatible with all MSX machines only 1if it
comes in a ROM cartridge, this is due to the fact that some
large programmes cannot be fit into those MSX machines which
have only 8 or 16K user RAM. However our SVI-728 has 64K
user RAM, therefore it 1is capable of running all MSX
softwares as well as most CP/M programmes.

1.2 §&VI-728 MSX COMPUTER SYSTEM

With the engineering experience gained in SVI-318/SVI-
328 (MSX prototype machine), SVI has come up with a
splendid product of innovation, SVI-728 which serves as
your entrance into the expanding world of MSX software.

SVIi-728 1s a computer which exploded full advantage of
MSX software compatibility for bhoth becoming available
today and those yet to be discovered. All MSX hardware
standarcd mentioned 1in 1.1 were enveloped 1n SVI-728
architecture.

1.2.1 BASIC SPECIFICATION

A. LSI

- CPU Z80A
Clock 3.58MHz (Colour Sub-
carrier Freqguency)
1 Wait Cycle in M1

- VDP TMS-9129 (or TMS-9118) +
2 x 4416 (16K)

- PSG AY-3-8910

- PPI 8255A

B. MEMORY
- ROM This 32K ROM contains the MSX
BASIC interpreter programme as
well as the monitor programme.

- RAM 64K Bytes

- Basic ROM starts from 0000H to 7FFFH;
and RAM starts from FFFFH and grows

downward on the memory map. (Refer
to Chapter 4 - memory map for the
details)

PAGE 1-2



1.3 SYSTEM ARCHITECTURE

ROM
32KB
MSX BASIC

Printer

Slot
Game CPU re————— Clock 3.58 MHz
.\ Z80A
Slot

VDP VRAM

™S 9129 <: 4416 x 2

for PAL _(lGK Byteg) Modulator
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for NTSC) PAL Circuit———i~ Monictor
SHOF1 0. 738MHz O
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System
Expansion
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C—
S— e
S
——

Data Bus and Control. Bus

Aee——u—| PSG
Sound Qutput

—== Jaystick |
L————> Jovstick 2

—————/] AY-3-8910

Address Bus

5

CASSETTE

PP1
8255A

|

ROM
Bank ———— RAM
Switch p——= GAME SLOT
SYSTEM EXPANSION
SLOT
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1.4 Z80A MICROPROCESSOR

$-BIT
DATA BUS

DATA BUS
INTERFACE
A":TJ.
INSTRUCTION INST. = GOATA RUR 7 ) ALU
DECODER e v
+8Y e
GND —>
CLOCK —o~
cru cpu
cORTROL TiMiING
ADDRESS
> LOGIC AND
. 24 BUFFERS
» SYSTEMS, § CPU
AND CPU CONTROL .
CONTROL INPUTS 10.DIT

ADDRESS BUS

OUTPUTS

Z80 CPU Block Diagram

Detail information about 280 CPU, please refer to books
or catalogues published by 1.C. manufacturer.
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VIDEC DISPLAY PROCESSOR
(TMS-9129 FOR PAL OR TMS-9118 FOR NTSC)

The TMS-9118/TMS-9129 VDPs are N-channel MOS LSI
devices used in video systems where data display on a
master-scanned home colour television set or colour
monitor 1is desired. These devices dgenerate all
necessary video, control, and synchronization signals
and also control the storage, retrieval, and refresh of
display data in the dynamic screen refresh memory.

The TMS-9118 have a 525 line format for U.S. television
while the TMS-9129 has a 625 line format for use with
the European PAL system. The TMS-9118/TMS-9129 VDPs
operate only in a non-interlaced mode. Therefore, TMS-
9129 1s used for PAL system while TMS-9118 for NTSC
system.

» DAIVE®
CIRCUITRY]

— VIDEO MONITOR
TMS8918A/
> 9928A/5929A - HOME TV WITH VIDEO INPUT

ADDRESS BUS SELECT LOGIC

! ! U MEM | N
CONTROL ' TMS9928A/9920A°
]| iNT

w e VIDEO ENCODER
—~ BB
cPU cPU cpu 2
RAM ROM — VIDEO MONITOR
TMS991BA/ ~ HOME TV WITH VIDEO INPUT

9928A/9929A
voe

ﬁ i r TMS9028A/0920A
DATA BUS RGB ENCODER
DYNAMIC THMS9918A/
RAM s928A/ | | AF
(VRAM) 1 9029A
DRIVE/VIDEO MODULATOR
ENC. DER

— HOME TV WITHOUT
VIDEO INPUT

Figure 1.1 - VDP System Block Diagram
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VDP INTERFACES

The VDP has 3 basic interfaces: CPU, colour monitor, and
VRAM, the contents of which define the TV image. The VDP
also has 8 write-only registers and a read-only status
register.

VDP-CPU INTERFACE

The VDP communicates with the CPU via an 8-bit bidirectional

data bus (CDO to CD7). 3 control lines, decoded from the
CPU address and enable lines, determine interpretation of
the bus. Through the bus, the CPU can write to VRAM, read

from VRAM, write to VDP registers, and read the VDP status.
The VDP also generates an interrupt signal after every
refresh of the TV display if the interrupt is enabled.

VDP-VRAM INTERFACE

The VDP use TMS-4416 (16K x 4) dynamic RAMs. Since the
early write cycle is used by the VDP, G on the TMS-4416 must
be tied to ground.

The VDP accesses up to 16,384 bytes of VRAM using a 14-bit
VRAM address. The VDP fetches data from the VRAM in order
to process the video image. The VDP also stores data in or
reads out data from the VRAM during a CPU-VRAM data
transfer. The VDP automatically refreshes the VRAM.

The VDP-VRAM 1interface consists of a bidirectional 8-bit

data bus and 3 control lines as shown in Figure 1.2.

The VDP reads from and writes data to the VRAM on the VRAM

data bus (RDO - RD7). The VDP outputs the address to the
VRAM over the VRAM address bus (ADO - AD7). The VRAM row
address 1s output when RAS is active (low) . The column
address is output when CAS is active (low). Data 1s output
to the VRAM when Read/Write is active (low). Figure 1.3
illustrates pin connections used by the TMS-4416-15/20 and
TMS-4116-15 VRAMs. Figure 5 shows the address partitioning

for both VRAM devices.

VDP-MONITOR INTERFACE

The 1interface to the monitor can consist either of wiring
the TMS-9118 composite video output pin (suitably buffered)
to the input of a colour or black-and-white monitor, or an
appropriate RF modulator can be used to feed the signal into
the TV antenna terminals. The TMS-9128/TMS-9129 reguire
additional encoder circuitry to interface to a R-G-B or to a
composite video monitor.
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VDP-POWER SUPPLY

A 10uF to 50uF decoupling capacitor and choke <colil are
suggested between Vcc and Vss to guarantee proper VDP
operation.

VDP INTERRUPT

The VDP INT output pin is used to generate an interrupt at
the end of each active-display scan, wnich is about every
1/60 second for the TMS-9118 and 1/50 second for the TMS-
9129. The INT output is active when the Interrupt Enable
pit (IE) in VDP Register 1 is a 1 and the F bit of the
status register 1s a 1. Interrupts are cleared when the
status register is read.

©1 1IoF
[ | ',__r_‘xnu RD3
AD2
10.738638 M (O3 AB1
—] XTALZ ADO a’-—————‘
Q2 T3pf - o
- 00§ O
= ang
oy ™ESIS 4418 - 20 g EARLY R/ W U
INTERFACE M A3 AS a7 OPTION SELECT
AD A “Alr b RAS W =
| oo 00 XX EY EC:' "jV“
Gy COI ADY DOIE 2 5] :]Do-
4 COZ ADZ
DATA ] @————pf 03 AD3 WE ? wf Jox
BUS ‘____“ g ADA WE . 15 jou)
> ADS
P e—— ADe m(: s " :] 0
-
o 4 w(s o[ e
s asE ’ ” ju
—Py SR RAW
LA A S5 A2 MEA uju
| < At AT _Cas
> S aAp A3 51\14. ab 7nT| w Voo[: ’ o :u
_ g EARLY R/W
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o COMPOSITE
> vioeo
aron
Rl AW5%

Figure 1.2 - VRAM Interface (TMS-4416-20)
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VIDEO DISPLAY MODES

The VDP can operate in any 1 of 4 modes, each of which can
affect the way the VRAM is mapped onto the television
screen. In Graphics I and I1 modes, characters are mapped
onto the screen in 8 x 8 picture elements (pixels) Dblocks
yielding 24 lines of 32 blocks (pattern positions) each. 1In
Text mode, there are 24 lines of 40 blocks, each of which 1is
6 z 8 pixels. In Multi-colour mode, there are 48 lines of
64 blocks, each of wnhich is composed of 4 x 4 pixels, all of
1 solid <colour. In addition to these, objects termed
sprites can be superimposed onto the television image for
all modes except text. Furthermore, signals entering the
TMS-9116 through the external VDP input can be used as a
packground to the TMS-9118.

The VDP displays an image on the screen that can best be
envisioned as a set of display planes sandwiched together.
Figure 6 shows the definition of each of the planes. Objects
on nlanes closest to the viewer have higher priority. In
cases where 2 entities on 2 different planes are occupying
the same spot on the screen, the entity on the higher
priority plane will show at that point. For an entity on a
specific plane to show throuch, all planes in front of that
plane must be transparent at that point. The first 32
planes (Ficure 7) each may contain a single sprite. The
areas of the Sprite Planes, outside of the sprite itself,
are transparent. Since the co-ordinates of the sprite are
in terms of piitels, the sprite can be positioned and moved
anout verv accurately. Sprites are available in 3 sizes: 8§
x & pixels, 16 x 16 pixels, and 32 x 32 pixels.

VOP CHIP

r—d— ALACK
EXTERNAL

VDP INPUT

BACKDAQP {SOLID COLOR)

PATTERNS
ICHAAACTER ORIENTED)

———u

BACKDAOP
S ————— e ——

SPRITES
{OBJECT-ORIENTED)*

VDP Display Planes
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Behind the Sprite Planes is the Pattern Plane. The Pattern
Plane 1s used for textual and graphics images generated by
the Text, Graphics I, Graphics II, or Multi-colour modes.
Behind the Pattern Plane is the backdrop, which is larger in
area than the other planes so that it forms a border around
the other planes. The last and lowest priority plane is the
External VDP Plane. Its image is defined by the external
VDP input pin which allows the TMS-9118 to mix the video
signal from another VDP internal to the chip. A Dblack
default plane appears 1f all planes are transparent and the
external VDP plane is inactive.

This mixing must occur outside of the chip for the TMS-9128
and TMS-9129. This 1is achieved through the colour
difference outputs swinging to a special level
{synchronization level 1is shown in Figure 8) not used by the
colour difference signals in normal operation. This occurs
when bit 7 of Register 0 1s set high. External mixing
circuitry 1s required to detect this change in the level of
the colour difference signals ancd then switch from the VDP
signals to the signals of another VDP source. (See Figures
9 and 10)

EXTEANAL VDP

BACKDROP PLANE

;AULHCOL%‘E
2 ot S50

SPAITE 31

b =

O e

[ SPRITE 8

[svnne T,
[swnnz &
[;mr: s
Fnur: ‘. o
[svmre 3 2=}
[srmr! 2 ﬁ

l?vmve 1 L]

SPRITE O

A

VDP Display Planes
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TMS-9129 MONITOR INTERFACE

The Y, R-Y and B-Y output signals reguire external encoder

circuitry to drive a video colour monitor. The Y output
signal contains all necessary horizontal and vertical
synchronization signals as well as luminance. The R-Y and

B-Y signals contain the unmodulated chrominance information
and are wused 1in the NTSC and PAL systems to modulate 2
carriers in guadrature. The internal output buffer devices
on these pins are source-follower MOS transistors that

reguire an external pull-down resistor to Vss as shown 1n
Figure 11. a 470 chm resistor is recommended.

BURST CRYSTAL

VDP CRYSTAL (4.43 MHz TMS9129) PAL
10.738 MHz (adjustable) cotor (3.58 MHz TMS9128) NTSC
| ti R-Y
470 e
COMPOSITE P
< VIDEQ VIDEO (VIDEQIP &=
voP N LJL 8y ENCODER/
TMS99a8/9129 DRIVER (NTSC/PAL)

470

VIDEQ MONITOR

Sl

470

-||~—4Nwr e

Note: The LM1889 is typically wused 1in the encoder
circuitry.

TMS~9129 with Different Monitors
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OSCILLATOR AND CLOCK GENERATION

The VDP is designed to operate with a 10.738625 (+.005) MHz
crystal input to generate the required internal clock

signals. a fundamental frequency, parallel-mode crystal is
usea as the frequency reference for the internal clock
oscillator, which 1s the master time base for all system
operations. This matter clock is divided by two to generate

the pixel clock (5.3 MHz}) and by three to provide the CPUCLK
(3.58 MHz).

CPU WRITE TO VDP REGISTER

The VDP has 8 write-only registers and 1 read-only status

register. The write-only registers control the VDP
operation and determine the way in which VRAM is allocated.
The status register contains interrupt, sprite coincidence

and fiftnh sprite status flags.

Each of the § VDP write-only registers can be loaded using 2
8-bit data transfers from the CPU. Table 1 describes the .
required format for the 2 bytes. The first byvte transferred
is the data byte, and the second byte transferred controls
the destination. The most-significant bit of the second
byte must be a '1'. The next 4 bits are 'O's, and the
lowest 3 bits make up the destination register number. The
MODE input is high for both byte transfers.

To write the data for an internal register after a byte of
data has been loaded, the status register must be read so
that internal 1logic will accept the next byte as data and
not as a register destination. This situation may be
encountered 1in interrupt-driven programne environments.
Whenever the status of VDP write parameters is in question,
this procedure should be used. Note that the CPU address is
destroyed by writing to the VDP register.

CPU WRITE TO VRAM

The CPU transfers data to the VRAM through the VDP using a
14-bit autoincrementing address register. 2-byte transfers
are reqguired to set up the address register. A l-byte-
transfer is then reguired to write the data to the addressed
VRAM Dbyte. The address register is then autoincremented.
Sequential VRAM write reguire only l-byte-transfer since the
address register is already set up. During set up of the
address register, the 2 most-significant bits of the
second address byte must be '0' and 'l' respectively. MODE
is high for both address transfers and low for the data
transfer. CSW is used in all transfers to strobe the 8 bits
into the VDP. See Table 1.
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CPU READ FROM VDP STATUS REGISTER

The CPU can read the contents of the status register with a
single-hyte transfer. MODE is high for the transfer. CSR
is used to signal the VDP that a read operation is required.

CPU READ FROM VRAM

The CPU reads data from the VRAM through the VDP using the
autoincrementing address register. A 1l-byte transfer 1is
then required to read the data from the addressed VRAM byte.
The address register is then autoincremented. Sequential
VRAM data reads require only a l-byte transfer since the
address register is already set up. During set up of the
address register, the 2 most-significant bits of the
second address byte must be '0O's. By setting up the address
this way, a read cycle to VRAM is initiated and read data
will be available for the first data transfer to the CPU
(see Table 1). MODE 1is high for the address byte transfers
and low for the data transfers. The VDP requires
approximately 8 microseconds to fetch the VRAM bvte
following a data transfer and 3 microseconds following
address set up.
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Byte 1: Data Write
Byte 2: Register Select
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Byte 1: Address Set Up
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1.5.1 SCREEN DISPLAY

- LIST OF DISPLAY MODES

MODE RESOLUTION
Graphic LSI spec. | 25x192
Multi=-colour LSI spec. | 64x48 blk
Text ** LSI spec. | 256x192

*  Pattern number

8x8
4x4/blk
86

** Text mode 1s not supported by BASIC

MOVING
OBJECT

SCREEN

DISPLAY
32x24
32x24
40x24




PROGRAMMABLE SOUND GENERATOR AY-3-8910

The AY-3-8910 is a register oriented Programmable Sound
Generator (PSG) . Communication between the processor
and the PSG is based on the concept of memory-mapped
I1/0. Control commands are issuted to the PSG by writing
to 16 memory-mapped registers. Each of the 16
registers within the PSG is also readable so that the
microprocessor can determine, as nhecessary, present
states or stored data values.

All functions of the PSG are controlled through its 16

memory-mapped registers. Each of the 16 registers
within the PSG 1s also readable so that the
microprocessor can determine, as necessary, present

states or stored data values.

All functions of the PSG are controlled througn its 16
registers which once programmed, generate and sustain
the sounds, thus freeing the system processor for other
tasks.

SOUND GENERATING BLOCK

The Basic Blocks 1in the PSG which produce the
programmed sounds include:

Tone Generators

Produce the basic square wave tone frequencies for each
channel (A, B, C).

Noise Generator

Produce a frecuency modulated pseudo random pulse width
sguare wave output.

Mixers

Combine the outputs of the Tone Generators and the
Noise Generator. 1 for each channel (A, B, C).

Amplitude Control

Provides the D/A connectors with either a fixed or
variable amplitude pattern. The fixed amplitude 1is
under direct CPU control; the variable amplitude 1is

accomplished by using the output of the Envelope
Generator.
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Envelope Generator

Produces an envelope pattern which can be used to amplitude
modulate the output of each mixer.

D/A Converters

The 3 D/A Converters each produce up to a 16 level output
signal as determined by the Amplitude Control.

Since virtually all uses of microprocessor-based sound would
require interfacing between the outside world and the
processor, 2 I1/0 ports (A and B) has been included in the
PSG.

To output data from the CPU bus to a peripheral device
connected to I/0 Port A would require only the following
Steps:

1. Latch address R7 (select Enable register)

2. Write data to PSG (setting B6 of R7 to "1")

3. Latch address R16 (select IOA reglister)

4. Write data to PSG (data to be output on I/0 Port A)

To 1input data from I/0 Port A to the CPU bus would reguire
he following:

1. Latch address R7 (select Enable register)

2. Write data to PSG (select B6 to R7 to "0O")

3. Latch address R16 (select IOA register)

4, Read data from PSG (data from I/O Port A)

To do input/output on I/0 Port B, use Register 17, 1instead
of Register 16. Note that once loaded with data in the
input mode, the data will remain on the I/0 Ports until
changed either by locading different data, by applying a

reset (grounding the Reset pin), or by switching to the
input mode.
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AY-3-8910 PROGRAMMABLE SOUND GENERATOR PIN ASSIGNMENTS

DA7-DA0 (input/output/high impendance): pins 30-37

Data Address 7-0

These 8 lines comprise the 3-bit bidirectional bus used by
the microprocessor to send both data and addresses to the
PSG and to receive data from the PSG. In the data mode,
DA7-DAO correspond to Register Array bits B7-BO. In the
address mode, DA3-DAQO select the register #(0-17) and DA7-
DA4 in conjunction with address input A9 and A8 form the
hicgh order address (chip select).

A9 A8 DA7 DA6 DAS5 DA4 DA3 DA2 DAl DAO

|1 | L I | l | i
e _/
Chip Select Register Number
A8 (input) : pin 25
A9 (input) : pin 24

Address 9, Address B

These "extra" address bits are made avalilable to enable the
positioning of the PSG (assignment a 16 word memory space)
in a total 1024 word memory area rather than in a 256 word
memory area as defined by address bits DA7-DAO alone. If
the memory size does not require the use of these extra
address lines they may be left unconnected as each 1is
provided with either an on-chip pull down (A9) or pull-up
(A8) resistor. In S8SVI-728, A9 and A8 are tied to an
external ground and +5V respectively.

RESET {(input) : pin 23
For 1initialization/power-on purpose, applying a logic "O"
{(ground) to the Reset pin will reset all registers to "O0".

The Reset pin is provided with an on-chip pull-up resistor.
CLOCK (input) : pin 22

This TTL-compatible input supplies the timing reference for
the Tone, Noise and Envelope Generators.

BDIR, BC2, BC1l (inputs) : pins 27, 28, 29
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Bus DIRection, Bus Control 2, 1

These Dbus control signals are generated directly by Z80A
series of microprocessors to control all external and
internal bus operations in the PSG. When using a processor
other than the Z80A, these signals can be provided either by
comparanle bus signals or by simulating the signals on I/O
lines of the processor.

This could simplify the programming of the bus control
signals to the following, which would only require that the
processor generate 2 bus control signals (BDIR and BC1l, with
BC2 tied to +5V):

BDIR BC2 BCl PSG FUNCTION

mmmm mmm e o PSG
0 1 0 INACTIVE. -—- FROM ——-=- BDIR
0 1 1 READ FRIN PSG. --- PROCESSOR +5---| BC2
1 1 0 WRITE TO PSG.  =—=—-- BC1
1 1 1 LATCH ADDRESS

ANALOG CHANNEL A, B, C (output)

Each of these signals is the output of its corresponding mix
of T4, and provides an up to 1V peak-peak signal
representing the complex sound waveshape generated by the
PSG.

IOA7 - IOAO0 (input/output) : pins 14 - 21
I0OB7 - IOBO {input/output) : pins 6 - 13

Input/Qutput A7-A0, B7-BO

Each of these 2 parallel input/output ports provides 8 bits
of wparallel data to/from the PSG/CPU bus from/to any
external devices connected to the IOA or IOB pins. Each pin
is provided with an on-chip pull-up resistor, so that when
in the "input" mode, all pins will read normally high.
Therefore, the recommended method for scanning external
switches, for example, would be to ground the input bit.

TEST 1 : pin 39
TEST 2 : pin 26

These pins are for user test purposes only and should be
left open - do not use as tie-points.
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Vcc : pin 40
Nominal +5 Volt power supply to the PSG.
Vss : pin 1

Ground reference for the PSG.

The Programmanle Sound Generator

The PSG AY-3-8910 generates all reguired sound under
software control. There are 2 8-bit I/0 ports which are
programmed as follow:

Port A: Programmed as 1nput port and is used for the input
signal from 2 Jjoysticks controllers.

Port B: Proc¢rammed as output port.

Detail signals for the ports are listed in the table below:

gy Sy S
AY-3-8910 I/0 Port A (Input Port)
DO —-==--- Forward*
Dl --——-- Backward*
D2 —--=-—-~- Left*
D3 --——-- Right*
D4 —=-=-—~- TRGA1*
D5 --——-- TRGAZ2*
D6 ==-—=-~- NC
D7 ==-=—-- Cassette Tape Read
* Used by Joystick 1 when bit 6 of Port B is low
Used by Joystick 2 when bit 6 of Port B is high
AY-3-8910 I/0 Port B {(Output Port)
DO --)
D1 -- ) Make the "H" level, when used as an output port
D2 -- ) Tied an open collector buffer to the output
D3 --)
D4 -- 0/P
D5 -- O/Pp
D6 -- Input Select
D7 -- NC
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THE PROGRAMMABLE PERIPHERAL INTERFACE 8255A

The 8255A PPI is used to strobe the kevboard line, to
select slots and to control the cassette tape system.
The ports are programmed as follow:

Port A : Programmed as output port. Bits 0-7 are the
address slots sclect signals that choose the
slot= tc be used.

Port B : Programmesd as output port and is used for
xeynoard read dJdata.

Port C : Procrammed as output port. Bits 0-3 outputs
BCD data for kevboard scanning. Bits 4-0
outzuts control signals for the cassette.
Bit 7 is used to mix PSG sound data.

The functional configuration of the 8255A is programmed
by the system software so that normally no external
logic 1is necessary to interface peripheral devices or
structures.

Data Bus Buffer

This 3-state bidirectional 8-bit buffer is wused to
interface the 8255A to the system data bus. Data 1is
transmitted or received by the buffer upon execution of
input or output instructions by the CPU. Control words
and status information are also transferred through the
data bus buffer.

Read/Write and Control Logic

The function of this block is to manage all of the
internal and external transfers of both Data and
Control or Status words. It accepts inputs from the
CPU Address and Control buses in turn, issues commands
to both of the Control Groups.

(CS)

Chip Select. A  "low" on this input pin enables the
communication between the 8255A and the CPU.
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(RD)

Read. A "low" on this input pin enables the 8255A to send
the data or status information to the CPU on the data bus.
In essence, it allows the CPU to "read from" the 8255A.

(WR)

Write. A  "low" on this input pin enables the CPU to write
data or control words into the 8255A.

(AC and A1l)

Port Select 0 and Port Select 1. These input signals, in
conjunction with the RD and WR inputs, control the selection
of 1 of the 3 vorts or the control word registers. They are
normally connected to the least significant bits of the
address bus (A0 and Al).

8255A Basic Operation

A A RD WR CS INPUT OPERATION (READ)
0 0 0 1 0 PORT A ====== DATA BUS
0 1 0 1 0 PORT B ====== DATA BUS
1 0 0 1 0 PORT C ====== DATA BUS

OUTPUT OPERATION (WRITE)

0 0 1 0 0 DATA BUS ====== PORT A

0 0 0 1 0 DATA BUS ====== PORT B

0 1 0 1 0 DATA BUS ====== PORT C

1 0 0 1 0 DATA BUS ====== CONTROL

OUTPUT OPERATION (WRITE)

X X X X 1 DATA BUS ====== 3-STATE

1 1 0 1 0 ILLEGAL CONDITION

X X 1 1 0 DATA BUS ====== 3-STATE J
(RESET)
Reset. A "high" on this input clears the control register

and all ports (A, B, C) are set to the input mode.
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Group A and Group B Controls

The functional configuration of each port is programmed Dby

the systems software. In essence, the CPU '"outputs" a
control word to the 8255A. The control word contains
information such as "mode", "bit set", "hit reset", etc.,

that initializes the functional configuration of the 8255A.

Each of the Control blocks (Group A and Group B) accepts
"commands" from the Read/Write Control Logic, receives
"control words" from the internal data bus and issues the
proper commands to its associated ports.

Control Group A - Port A and Port C unper (C7 - C4)
Control Group B - Port B and Port C lower (C3 - CO)

The Control Word Register can only be written into. No Read
operation of the Ccntrol Word Register is allowed.

Port A, B and C

The 8255A contains three 8-bit ports (A, B and C). All can
be configured in a wide variety of functional
characteristics by the system software but each has its own
special featureses or "personality" to further enhance the
power and flexibility of the 8255A.

Port A. 1 8-bit data output latch/buffer and 1 8-bit data
input latch.

Port B. 1 8-bit data input/output latch/buffer and 1 £-bhit
data input buffer.

Port C. 1 &-bit data output latch/buffer and 1 8-bit data
input buffer (no latch for input). This port can be divided
into 2 4-bit port under the mode control. Each 4-bit port
contains a 4-pbit latch and it can be used for the control
signal outputs and status signal inputs in conjunction with
ports A and B.

Mode Selection

There are 3 basic modes of operation that can be selected by
the system software:

Mode - Basic Input/Output

0
Mode 1 - Strobed Input/Output
Mcde 2 - Bi-directional Bus
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Wnen the reset input goes "high", all ports will be set to

the input mode (i.e., all 24 lines will be in the high
impendance state). After the reset 1s removed, the 8255A
can remain in the 1input mode with no additional

initialization required. During the execution of the system
progranne, any of the other modes may be selected using a
single output instruction. This allows a single 8255A to
serve a varlety of peripheral devices with a simple software
maintenance routine.

The modes for Port A and Port B can bhe separately defined,
while ©Port C is divided into 2 portions as required by the
Port A and Port B definitions. All of the cutput registers,
including the status flip-flops, will be r~=set whenever the
mode 1s changed. Modes may be combined so that their
functional definition <can be "tailored" to almost any I/0
structure. For instance, Group B can be procgrammed in Mode
0 to monitor simple switch closings or display computational
results, Group A could be programmed in Mode 1 to monitor a
keyboard or tape reader on an interrupt-driven basis.

The mode definitions and possible mode combinations may seen
confusing at first but after a cursory review of the

complete device operation a simple, logical 1I/0 approach
will surface. The design of the 8255A has taken into
account things such as efficient PC bhoard layout, control

signal definition wvs PC layout and comnplete functional
flexibility to support almost any peripheral device with no
external logic. Sucihh design represents the maximum use of
the available pins.

Single Bit Set/Reset Feature

Any of the 8 bits of Port C can be Set or Reset wusing a
single OUTput instruction. Tnhis feature reduces socftware
requirements in Control-based applications.

Wwhen Port C 1s being used as status/control for Port A or B,

these bits can be set or reset by using the Bit Set/Reset
operation just as 1f they were data output ports.
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Interrupt Control Functions

When the 8255A is programmed to operate in mode 1 or mode 2,
control signals are provided that can be used as 1interrupt
request 1inputs to the CPU. The interrupt request signals,
generated from port C, can be inhibited or enabled by
setting or resetting the associated INTE flip-flop, using
the bit set/reset function of port C.

This function allows the programmer to disallow or allow a
specific 1/0 device to interrupt the CPU without affecting

any other device in the interrupt structure.

INTE flip-flop definition:

(BIT-SET) - INTE 1s SET - Interrupt enable
(BIT-RESET) - INTE is RESET - Interrupt enable
Note: All Mask flip-flops are automatically reset during

mode selection and device Reset.

8255 Port A (Input Port)

DO —==——~- ) 0000 - 3FFF address slot select signal
gé ::::::; 4000 - 7FFF address slot select signal
gz ::::::; 8000 - BFFIP address slot select signal
g% ::::::3 CO0C0 - FFPFF address slot select signal
D7 ——m——m

8255 Port B (Input Port)
DO - D7 --———- Kevboard Read Data

8255 Port C (Output Port)

DO - D3 —-—-=-—- Keyboard BCD Output Data
(For Keyboard Scanning)
D4 @ m————— Cassette Motor On
(0 = Motor On, 1 = Motor Off)
D5 = mm——— Cassette Write Data
D6 @ —mm=—e—- Cassette Audio Control
(1 = Enable other channel in;
(0 = Disable other channel 1in)
D7 = mm———- Mix PSG Sound Data

8255 Control Word (Write Only)
Initial Set D7 D6 D5 D4 D3 D2 D1 DO

1 0 0 1 0 0 1 0
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FLOPPY DISK CONTROLLER DESCRIPTION

Functional Description

The Floppy Disk Formatter block diagram (STM-003-C).
The primary sections include the Parallel Processor
Interface and the Floppy Disk Interface.

DATA SHIFT REGISTER - This 8-bit register assembles
serial data from the Read Data input (RAW READ)} during
Read operations and transfers serial data to the Write
Data output during Write operations.

DATA REGISTER - This 8-bit register is used as a
holding register during Disk Read and Write operations.
In Disk Read operations, the assembled data byte 1is
transferred 1in parallel to the Data Register from the
Data hift Register. In Disk Write operations
information 1s transferred in parallel from the Data
Register to the Data Shift Register.

When executing the Seek command the Data Recgister holds
the address of the desired Track position. This
register is loaded from the DAL and gated onto the DAL
under processor control.

TRACK REGISTER -~ This 8-bit register holds the track
number of the current Read/Write head position. It 1s
incremented Dby one every time the head is stepped 1in
(towards track 76) and decremented by one when the head
is stepped out (towards track 00). The contents of the
register are compared with the recorded track number in
the ID field during disk Read, Write and Verify
operations. The Track Register can bhe loaded from or
transferred to the DAL. This Register should not be
loaded when the device 1s busv.

SECTOR REGISTER (SR) - This 8-bit register holds the
address of the desired sector position. The contents
of the register are compared with the recorded sector
number 1in the ID field during disk Read or Write
operations. The Sector Register contents can be loaded
from or transferred to the DAL. This register should
not be loaded when the device is busy.

COMMAND REGISTER (CR) - This 8-bhit register holds the
command presently being executed. This register should
not be loaded when the device is busy unless the new
command is a force interrupt. The command register can
be loaded from the DAL, but not read onto the DAL.
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STATUS REGISTER (STR) = This 8~bit register holds device
Status information. The meaning of the Status bits is a
function of the type of command previously executed. This
register can be read onto the DAL, but not loaded from the
DAL.

CRC LOGIC - This logic is used to check or to generate the
16-bit Cyclic Redundancy Check (CRC). The polynominal 1is:

16 12 5
G(x) = x + X + x + 1

The CRC includes all information starting with the address
mark and up to the CRC characters. The CRC register 1is
present to ones prior to data bheing shifted through the
circuit.

ARITHMETIC/LOGIC UNIT (ALU) - The ALU is a serial
comparator, incrementer, and decrementer and is used for
register modification and comparisons with the disk recorded
ID field.

TIMING AND CONTROL - All computer and Floppy Disk Interface
controls are generated through this logic. The 1nternal
device timing 1s generated from an external crystal clock.

The FD1791/3 has 2 different modes of operation according to
the state of DDEN. When DDEN = 0, double density (MFD) 1is
assumed. When DDEN = 1, single density (FM) 1s assumed.

AM DETECTOR - The address mark detector detects ID, data and
inde:x address marks during read and write operations.

Whenever a Read or Write command (Type II or III) is
received the FD179X samples the Ready input. If this input
is logic low the command is not executed and an interrupt is
generated. All type I commands are performed regardless of
the state of the Ready input. Also, whenever a Type II or
III command is receilved, the TG43 signal output is updated.

PROCESSOR INTERFACE
The 1interface to the processor is accomplished through the

& Data Access Lines (DAL) and associated control signals.
The DAL are used to transfer Data, Status, and Control words

out of, or into the FD1793. The DAL are 3 state buffers
that are enabled as output drivers when Chip Select (CS) and
Read Enable (RE) are active (low logic state) or act as

input receivers when CS and Write Enable (WE) are active.
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When transfer of data with the Floppy Disk Controller 1is
reguired by the host processor, the device address 1is
decoded and CS is made low. The address bits Al and AQO,
combined with the signals RE during a Read operation or WE
during a Write operation are interpreted as selecting the
following registers:

A1-AQ READ (RE) WRITE (WE)

0 0 Status Register Command Register
0 1 Track Register Track Register

1 0 Sector Register Sectcr Register
1 1 Data Register Data Register

During Direct Memory Access (DMA) types of data transfers
between the Data Register of the FD179X and the processor,
the Data Recuest (DRQ) output is used 1in Data Transfer
centrol. This signal also apprears as status pit 1 during
Read and Write operations.

On Disk Read operations the Data Request is activated (set
nigh) when an assembled serial input byte is transferred in
parallel to the Data Register. This bit is cleared when the
Data Register is read after 1 or more characters are lost,
by having new data transferred into the register prior to
processor readout, the Lost Data bit 1s set in the Status
Register. The Read operation continues until the end of
sector is reached.

On Disk Write operations the Data Request is activated when
the Data Register transfers its contents to the Data Shift
Register, and requires a new data byte. It is reset when
the Data Register is loaded with new data by the processor.
If new data is not loaded at the time the next serial byte
is required by the Floppy Disk, a byte of zeroes is written
on the diskette and the Lost Data bit is set in the Status
Register.

At the completion of every command an INTRQ is generated.
INTRQ 1s reset by either reading the status register or by
loading the command register with a new command. In
addition, INTRQ 1is generated if a Force interrupt command
condition is met.
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FLOPPY DISK INTERFACE

The 1793 has 2 wmodes of operation according to the state of
DDEN (Pin 37). When DDEN = 1, single density is selected.
In either case, the CLK input (Pin 24) is at 2 MHz.
However, when interfacing with the mini-floppy, the CLK
input 1s set at 1 MHz for both single density and double
density. When the clock 1is at 2 MHz, the stepping rates of
3, 6, 1¢, and 15 ms are obtainable. When CLK equals 1 MHz
these times are doubled.

DISK READ OPERATIONS

Sector lengths of 128, 256, 512 or 1024 are obtainable in
either FM or MFM formats. For FM, DDEN should be placed to
logical "1". For MFM formats, DDEN should be placed to a
logical "O". Sector lengths are determined at format time
by a special byte in the "ID" field. If this sector length
byte in the ID field is zero, then the sector length is 128
bytes. If 01 then 256 bytes. If 02, then 512 bytes. 1If
03, then the sector length is 1024 bytes. The number of
sectors per track as far as the FD179 is concerned can be
from 1 to 255 sectors. The number of tracks as far as the
FD179 1is concerned is from 0 to 255 tracks. For IBM 3740
compatibility, sector lengths are 128 bvtes with 26 sectors
per track. For System 34 compatibility (MFM), sector

lengths are 256 bytes/sector with 26 sectors/track; or
lengths of 1024 bytes/sector with 8 sectors/track. (See

Sector Length Table)

For read operations, the FD1793 requires RAW READ Data (Pin
27) signal which is a 250 ns pulse per flux transition and a
Read Clock (RCLK) signal to 1indicate flux transition
spacings. The RCLK (Pin 26) signal is provided by some
drives but 1f not it may be derived externally by Phase lock
loops, one shots, or counter techniques. In addition, a
Read Gate Signal is provided as an output (Pin 25) which can
be used to inform phase lock 1loons when to acquire
synchronizatin. When reading from the media in FM, RG 1is
made true when 2 bytes of zeroes are detected. The FD1793
must find an address mark within the next 10 Dbytes;
otherwise RG 1s reset and the search for 2 bytes of =zeroes
begins all over again. If an address mark is found within
10 bytes, RG remains true as long as the FD1793 is deriving
any useful information from the data stream. Similarly for
MFM, RG 1s made active when 4 bytes of "00" or "FF" are
detected. The FD1793 must find an address mark within the
next 16 bytes, otherwise RG 1s reset and search resumes.
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During read operations (WG = 0), the VFOE (Pin 33) is
provided for phase lock loop synchronization. VFOE will go
active when:

(a) Both HLT and HLD are True

(b) Setting Time, 1f programmed, has expired

(c) The 1793 is inspecting data off the disk

If WF/VFOE is not used, leave open or tie to a 10K resistor
to +5.

DISK WRITE OPERATION

When writing is to take place on the diskette the Write Gate
(WG) output is activated, allowing current to flow into the
Read/Write head. As a precaution to erroneous writing the
first data byte nust be loaded into the Data Register in
response to a Data Request from the FD1793 before the Write

Gate signal can be activated.

Writing is inhibited when the Write Protect input is a logic

low, in which <case any Write command 1s immediately
terminated, an interrupt is generated and the Write Protect
status bit is set. The Write Fault input, when activated,

signifies a writing fault condition detected in disk drive
electronics such as failure to detect write current flow

when the Write Gate is activated. On detection of this
fault the FD1793 terminates the current command, and sets
the Write Fault bit (bit 5) in the Status Word. The Write

Fault input should be made inactive when the Write Gate
output becomes inactive.

For write operations, the FD1793 provides Write Gate (Pin
30) and Write Data (Pin 31) outputs. Write data consists of
a series of 500 ns pulses in FM (DDEN = 1) and 250 ns pulses
in MFM (DDEN = 0). Write Data provides the unique address
markxs in both formats.

Also during write, 2 additional signals are provided for
write precompensation. These are EARLY (Pin 17) and LATE
(Pin 18). EARLY is active true when the WD pulse appearing
on (Pin 30) 1is to be written early. LATE is active true when
the WD pulse is to be written LATE. If both EARLY and LATE
are low when the WD pulse is present, the WD pulse is to be
written at nominal. Since write precompensation values vary
from disk manufacturer to disk manufacturer, the actual
value 1is determined by several 1 shots or delay lines which
are located external to the FD1793. The write
precompensation signals EARLY and LATE are valid for the
duration of WD in both FM and MFM formats.
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WRITE PRECOMPENSATION

Write precompensation
transitions are
inside

flux
cramped

tracks)

(which counteracts the
placed close together
available to the

tracks that he feels necessary.

STATUS REGISTER SUMMARY

S7
S6
S5
S4
S3
52

b o — o ———

S7
56

S5
S4
S3
52
S1
S0

ALL TYPE 1
COMMANDS

Not Ready
Write Protect
Head Loaded
Seek Error
CRC Error
Traclk 0

Index

Busy

Not Ready
0

0

0

0
Lost Data

DRO
Busy

READ
ADDRESS

Not Ready
0
0
RNF
CRC Error
Lost Data
DRQ
Busy

WRITE
SECTOR

bt e — — —— —

Not Ready
Write
Protect
Write Fault
RNF

CRC Error
Lost Data
DRQO

Busy

—— . —— —— - ——y

'drifting' when

on the more
user on any

READ
SECTOR

Not Ready

0
Record Type
RNF
CRC Error
Lost Data
DRQ
Busy

WRITE
TRACK

Not Ready
Write
Protect
Write Fault
0
0
Lost Data
DRQ
Busy
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STATUS FOR TYPE 1 COMMANDS

BIT NAME MEANING

e e .

S7 NOT READY This bit when set indicates the drive
is not ready. When reset it indicates
that the drive is ready. This bit 1is

an inverted copy of the Ready input and
'ored' with MR. The Type II and III
commnands will not execute unless the
logically 'ored' with MR.

S6 PROTECTED When set, indicates Write Protect 1is
activated. This bit 1s an inverted copy
of WRPT input.

S5 HEAD When set, it indicates the head 1is
LOADED loaded and engaged. This bhit 1is a
logical "and" of HLD and HLT signals.

S4 SEEK ERROR | When set, the desired track was not
verified. This bit 1s reset to 0 when
upndated.

S2 TRACK 00 When set, 1indicates Read/Write head 1is
positioned to Track 0. This bit 1is an
inverted copy of the TR0OO input.

S1 INDEX When set, indicates 1index mark detected
from drive. This bit is an 1inverted
copy of the IP input.

S0 BUSY When set command is 1in progress. When
reset no command is in progress.
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STATUS FOR TYPE II AND III COMMANDS

S7

e ——

NOT READY

i S —"

WRITE
PROTECT

S

RECORD
TYPE/WRITE
FAULT

RECORD NOT
FOUND (RNF)

s o o o ——— — — —— - = —

DATA
REQUEST

This bit when set indicates the drive is
not ready. When reset, 1t indicates
that the drive is ready. This bit is
inverted copy of the Ready input and
'ored' with MR. The Type II and III
commands will not execute unless the
drive 1is ready.

On Read Record: Not used. On Read
Track: Not used. On any Write: It
indicates a Write Protect. This bit is
reset whenupdated.

an

On Read Record: It indicates the
record-typme code from data field address

mark. 1 = Deleted Data Mark. 0 = Data
Mark. On any Write: It indicates a
Write Fault. This bit 1s reset when
updated.

When set, it indicates that the desired
track, sector, or side were not found.
This it is reset when updated.

If S4 1is set, an error is found in

one or more ID fields; otherwise it

indicates error in data field. This bhit

is reset when updated.
When set, 1t indicates the computer did
not respond to DRQ in one byte time.
This bit is reset to zero when updated.
This bit 1s a copy of the DRQ output.
When set, it indicates the DR 1s full on
a Read Operation or the DR is empty on a
Write operation. This bit is reset to
zero when updated.

When set, command is under execution.
When reset, no command is under
execution.
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CHAPTER 2

INPUT/OQUTPUT SPECIFICATION

2.1 LIST OF CONNECTORS

PIN NAME

Composite Videco
Output

RF Modulated Sicnal

e e, e, Em————— |

RCA 2 pins connector

RCA 2?2 poins ccnnector

DIN nin
(DIN-45326

(63}

)
(]

Amphenol 14
connector
2.54 pace, 50 pins DGE
connector for svstem
expansion

RS S Ut
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CASSETTE INTERFACE

From earphone terminal of
tape recorder (white)

To microphone terminal of
tape recorder (red)
Asynchronous

1200 Baud (1200Hz - 1 wave
"0", 2400Hz - 2 waves "1")
2400 Baud (2400Hz - 1 wave
"0", 4800Hz - 2 waves "1")
(Tape recorder may have to
be specified by maker when
used 2400 Baud because 1t

depends on cassette recorder
guelity.)

FSK
Yes (Block)
DIN 45326 (8 pins)

- INPUT (To Computer)
- OUTPUT (From Computer)
- SYNCHRONIZATION
- BAUD RATE
- MODULATION
- REMOTE MOTOR CONTROL
- CONNECTOR
- TABLE OF SIGNAL PINS
______ e
PIN SIGNAL | DIRECTION
L_NO. NAME L
1 GND -——-
2 GND -
I ]
3 GND -—
______________ L ]
L4 CMTOUT LOUTPUT
5 CMTIN INPUT i
6 REM + OUTPUT
______________ I_._________T
7 REM - OUTPUT
8 GND -—-
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INPUT/OUTPUT PORTS

- SPECIFICATION
- INPUT/OUTPUT
- LOGIC
- LEVEL
- CONNECTOR
- LIST OF PINS
V"__"-!— _________________
PIN | SIGNAL | DIRECTIOHN
NO. | NAUE
1 FWD IHPUT
2 BACK INPUT
Bttt ittt ittty
3 LEFT INPUT
4 RIGHT | INPUT
5 +5V* -
6 TRG 1 NPUT/
OUTPUT
7 TRG 2 | INPUT/
OUTPUT
S OUTPUT | OUTPUT
9 GND -—-
L L L e ]

'

§-hit parallel

Input 4 bit,

outnut

1 »hit,

bidirectional 2 bit per port

Active hign

TTL

AMP 9 »nins compatible

Current capacity is 50mA
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PRINTER INTERFACE

- SPECIFI

- LEVEL

CATION

- CHARACTER CODE

— CONNECTOR

= LIST OF PINS

PIN | SIGNAL
NO. NAME
“““ -

1 STB

2 PDRBO

3 PDB1
I
4 PDB2

f— — — — ]

e e

8-bit parallel
(modified centronics type)

TTL

Same to MSX display code

AMP 14 pins compmatible

-1

T

14

13

12

N
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2.5 CARTRIDGE SLOT

2.5.1 SPECIFICATION OF CARTRIDGE

- Physical dimension of the standard cartridge

|
~ 5
o | !
| (FRONT) N/ -
|
|
g \
O | |
i{-j ' i E
S N
3 109 |
A /,
/r—.
oL 1] B
AN N

- Physical dimension of the expanded cartridge

I;I
L | |1
- — ez

Note: (#) The dimension beyond this size is not specified.
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CARTRIDGE
- LIST OF SIGNAL PINS

PIN| NAME I/oJ
NO.

1| Csi 0

3 Cs12 0

5 RESERVED # -

7 | WAIT % I

9 | MI 0
11 TORQ 0
13 WR 0
15 RESET 0
17 | a9 0
19 All 0
21 A7 0
23 Al2 0
25 Al4 C
27 | Al 0
29 A3 0
31 | AS 0
33 D1 1/0
35 D3 1/0
37 D5 1/0
39 D7 1/0
41 GND -
43 GND -
45 +5V -
47 +5V
49 SOUNDIN I |

10
12
14
16
18
20
22
24
26
28
30
32
34
35
38
40
42
44
46
43
50

e — e e -

* The direction of Input/Output is based on
basic unit side.

oC FH=

Reserved PIN must not be used.
OPEN COLLECTOR output
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SIGNAL PIN ILLUSTRATION
FPIN NO. NAME DESCRIPTION

1 CS1 % ROM 4000-7FFF selected signal

2 CS2 3 ROM 8000-BFFF selected signal

3 CS12 % ROM 4000-BFFF selected signal
(for 256K Bit ROM)

4 SLTSL Slot select signal

5 RESERVED For future use only. Do not
use this pin.

6 RFSH Refresh signal

7 WAIT Wait signal to CPU

8 INT Interrupt request signal

9 M1 Fetch cvcle signal of CPU

10 BUSDIR This signal controlled the
direction of external data
bus buffer when the cartridge
is selected. It is low level
when the data is sent by the
cartridge.

11 IORQ I1/0 request signal

12 MERQ Mermory reguest signal

13 WR Write signal

14 RD Read signal

15 RESET System reset signal

16 RESERVED For future use only. Do not
use this pin.

17-32 AQ-A15 Address bus

33-40 D0-D7 Data »hus

41 GND Ground

42 CLOCK CPU clock 3.578MHz

43 GND Ground

44, 46 SW1l, SwW2 Insert/remove detect for
protection

45,47 +5V +5V power supply

48 +12V +12V power supply

49 SOUNDIN Sound input {(-5dBm)

50 -12v -12V power supply

>3

=

Note that CS signals imply memory request and read
signal
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2.5.3 CORDITIONAL OF CARTRIDGE CONNECTION

- Fan-in, fan-out (LS-TTL load)

Data and Address bus

Basic unit  €&=-=----- | —-=——-- 3 Cartridge
side side
below 2 above 5
(fan-in) E---mm-- b—mmmmn (fan-out)
above 1l/slot below 1
(fan-out) = ~-----—- > | --m—- 2 (fan-in)

- Control signals

above 2/slot below 2
------- > ——————=>
(fan-out) (fan-in)

- Voltage level TTL level

N
@]
.

S

POWER CAPACITY

+5V 300mA/Slot
+12V 50mA

-12v 50mA
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SOUND

LSI

OCTAVE

SOUND EFFECT

SOFTWARE SOUND
OUTPUT

OUTPUT LEVEL

CONNECTOR

AY-3-8910 compatible

8 octave (3 voices output)
Yes

1 bit from output port
-5dBm (If system has output
connector)

RCA 2 pins (If system has
audio output connector)
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2.7 S8VI-728 EXPANSION MODULE INTERFACE
AND GAME SLOT SIGNAL DESCRIPTION

PIN NO. | NAME DESCRIPTION

1 CsS 1 ROM 4000 - 7FFF select signal

2 Cs 2 ROM 8000 - BFFF select signal

3 CcS 12 ROM 4000 - BFFF select signal

4 SLTSL Slot selected signal. Fixed
select signal for each slot.

5 Reserved for future use only

7 WAIT Wait signal to CPU

8 INT Interrupt request signal

9 M1 Fetch cvcle signal of CPU

10 BUSDIR | This signal controls the

direction of external data bus
buffer when the cartridge 1is
selected. It is low level when
the cdata is sent by the cartridge.

11 I0ORQ I1/0 request signal
12 MERQ Menmory regquest signal
13 WR Write signal
14 RD Read signal
15 RESET System reset signal
16 Reserved for future use only
17-32 AQ~-Al>S Address bus
33-40 DO-D7 Data bus
41 GND Ground
42 CLOCK CPU clock 2.579MHz
43 GND Ground
44,456 SW1,SW2 | Insert/remove protect
45,47 +5V +5V power supply
43 +12V +12V power supply
49 SUNDIN Sound input (-5dbm)
50 -12v -12V power supply
e e e L
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KEYBOARD
- Layout : Alphanumerical: ASCII
standard
- Scanning : Software scanning
-~ Number of keys : 90
- Matrix diagram
X7 X6 X5 X6 X3 X2 X1 X0
7 6 5 4 3 2 1 0
Y0 0 A~ % $ # @ ! )
; ] L \ = - 9 8
Y1 : } | : + - ( *
b a " / . ) . . “
v2 B A - ? > < =
j i h 2 £ e c
Y3 J H G F E D ¢
r q P o a m L k
Y4 R Q P 0 N M L K
z y X w v u t s
Y5 Z ¥ X W v U T 5
Y6 F3 F2 F1 CODE CAPS GRPH CTRL SHIFT
¥7 RETURN | SELECT [ BS STOP TAB ESC FS Fé
Y8 - ! ! - DEL INS HOME SPACE
- +
19 SO () (k)

MSX international version 1:1 keyboard matrix

(k) Keys in numerical key pad

123456 78 910 11 12 13 14 15 16 17 18 19 20 21
IR
NOUN <L NN O O >~ VO N ¢ M N o m > A
S I - I T - T T R I B B - g 6
o | +
Y6 MODIFICATION “f )
X2 X0
(CODE) (GRAPH) (SHIPT)
v #‘“1 s%"rt £
D3
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F1][F2 |[F3][Fa][F5 : [ (1] e e
1112(13||4]|51/6||7]||8]|9][0 = 100>,
q||lw||e Yi|u|lil||o 7]18]19] %

S gilh{|]| k||l 4156+
X Viib]In|imj|]|: 1112({3] |-
ol -

¢T-C dDYd

STANDARD KEYBOARD LAYOUT

LOOAYT Q¥vodady -



LHM|

INS

F6 |[F7 ][ F8 ][ F9][F10 : 2 [1] e o
| [@] [#][8][%] [~[&] ] [(D] = =[1[=][7
Q] W] (E][R][T][Y] U] ][0l [PI[131[=] | | (&l ) [(] 3¢
Al[s][p][Fl[a][H][J][K][L ” $][%] [~][+

surt | | Z || X VB[NM<>’)hSHlFr !@d#_
l)<>E

€1-¢ I5vd

STANDARD KEYBOARD LAYOU™
WITH SHIFT KEY PRESSED



F1 || F2 || F3 || F4 ]| F5 A~
IEALE Y81 T]IC]I0]|€||®e
alléj|l ajlaj|élli||lojjul|g]||w
|la]le MEREIIEIRE
al| e o) nijAljiaj|ial|e

CODnE

wr| | 1| |
—l11[-
BlT||C
¢|| Y| |X
£1%]186
alla

p1-¢ dDvd

STANDARD KEYBOARD LAYOUT
WITH CODE KEY PRESSED

HINBIEIN




INS ]
PASTE

l
84—-»
l

Yoo

+|>k\ B

Va1

ISR

g
O
I\

ST-¢ dD¥d

STANDARD KEYBOARD LAYOQUT
WITH GRAPH KEYS PRESSED



F6

F7

F8 || F9

LIN|=

n

| X M 1}

SHIFT

SHIFT

91-¢ HDvYd

STANDARD KEYBOARD LAYOUT
WITH SHIFT & GRAPH KEYS PRESSED

CLY/HM| t
CaPY

INS

PASTE |




CLYHM

capy

INS

PASTE

F6 || F7 || F8 || FO9 ||F10 ||
i ||Pt|dT]|E||¥ Gl e
E TP QX
A O||U||A}|&E 1,0]0]
SHIFT N A o[ st

CODE

LT-C dD¥d

STANDARD KEYBCARD LAYOUT
WITH SHIFT & CODE KEYS PRESSED

#| (= ||~ |—

b (=] [

M

+| k] [N]IK




CHAPTER 3

MEMORY SYSTEM

3.1 MEMORY MAP

- Following is the memory map for SVI-728 computer.

FFFF —-—-—q ———— -———— c—m——m em———e
3
C000 === ===+ === - 4 f=-——-o
2
8000 ===~  p-=--—-- -~ - b ————q ===
BASIC DISK
1 EXPANﬂ SOFT-
32K IS ION WARE
4000 F-—--1 ROM |  |p=—=-1 s T S .
0
0000 L____J L __ L —d - . _____J
CPU 0 1 2 3
Memory System Slot Slot Slot for
slot for for system
RAM game expansion
cartridge

- MSX BASIC uses the largest avallable RAM area that
is installed from FFFF to 8000 contagious for its
system working RAM area. This can he placed on any
slots including expanded slots.

- Slot select register, which is the port A of 8255,

maps physical memory space to the logical CPU memory
space 1in 16K bytes unit (page).
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NOTES:

For example, following value in slot select register
allocates page 0 and 1 from slot 0, page 2 from slot
2 and page 3 from slot 0.

MSE ~ 7 6 5 4 3 2 1 0 - LSB
[ 0 r_O ] 0 O] 0 O ] O] 0 }
L——allocate slot 0

for page 0
-———————— allocate slot 0
for page 1
allocate slot 0
for page 2
allocate slot 0
for page 3

The physical memory 1is always allocated to same
memory page in the CPU address space. It 1is not
possible to allocate to different page like page 3
of slot 3 to page 0 of CPU memory space.

The meaning of "slot" does not imply that is must
has connector for cartridge, however, the slot for
cartridge must have connector, of course. Refer to
APPENDIX B I/0O INTERFACE.
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3.2 I/0 MAP

I/0 ADDRESS DEVICE

FFr— ————— [T T T T T T T T TS o oo oo oo oo —s——— e g

&HA8 W PORT A DATA WRITE 8255A
R PORT A DATA READ COMPA-
TIBLE
&HAS9 W PORT B DATA WRITE
R PORT B DATA READ

&HAA W PORT C DATA WRITE
R PORT C DATA READ

BO p=——— 4 P e
PPI &HAO W ADDRESS LATCH AY-3-8910
A8 |-—--- §HA1 W  DATA WRITE COMPA-
PSG &HA2 R  DATA READ TIBLE
AQ p—=---4 b e -
VDP &HO98 W V-RAM DATA WRITE 9918A
98 p----o R V-RAM DATA READ COMPA-
{(*) TIBLE
90 fF-—--- &H99 W  COMMAND,
ADDRESS SET
—————— R STATUS READ
(**) __________________________________________
U &H90 W STROBE OUTPUT (h0O) LATCH OUTH
5 0 R STATUS INPUT (bl) PUT BUSY
COLUMN 1!
DISPLAY &H91 W PRINT DATA LATCH OUTH
78 F—-—=-~ — PUT
NOT | p---————— e — - — —
SPECI- &H89 R TONE DIAL DATA PORT
FIED
00 L==—- &H88 R MODEM CONTROL PORT
&H80 W DATA WRITE I-8251A
DATA READ COMPA-
TIBLE

&H81 W COMMAND/MODE SET
R STATUS READ
&H78 R ADDRESS LATCH
OF 6845 (CRT
CONTROLLER)

&H79 R/W DATA READ/WRITE OF
6845
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- I/O0 address 80 - FF are assigned for svstem usage. The
enpty area are reserved for system use.

Althouch these addresses are defined here, any software
cshould not access those devices directly through the
acdresses listed above. Every access to the I/0 must be
done through the BIOS calls. This is because to keep
every software independent from the hardware difference.

Only exception is the access to VDP. Location 6 and 7 of
MSX system ROM contains read and write address -of VDP
register. Those softwares that have to access VDP very
gquickly may access VDP directly through those addresses
stored in ROM.

NOTE: (*) PRINTER
(**) RS-232C
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3.3

PPI BIT ASSIGNMENT

e —

e — e — —

e - ——

NAME

- — — ———— ]

YR UC R U ——

-

— - = ——— — — = — —

0000 - 3FFF address slot
select signal

4000 - 7FFF address slot
select signal

8000 - BFFI address slot
select signal

CO000 - FFFF address slot
select signal

{L-ON)

CAPS lamp signal
("L" —_— ON)
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3.4

PSG BIT ASSIGNMENT

PORT rBIT rI/O CONNECTOR
PIN NO.
——————————— b e e e e e e - e e - —— -
A 0 J3-1 PIN
J4-1 PIN* #2
1 J3-2 PIN #1
J4-2 PIN* #2
2 J3-3 PIN #1
J4-3 PIN* #2
3 J3-4 PIN #1
J4-4 PIN* #2
4 J3-6 PIN #1
J4-6 PIN* #2
5 3-7 PIN #1
J4-7 PIN* #2
6
7 CSAR (CASSETTE TAPE R
B 0 J3-6 PIN #3
1 J3-7 PIN #3
2 J4~-6 PIN* #3
3 J4-7 PIN* #3
4 J3-8 PIN
5 J4-8 PIN*
6 PORT A (INPUT SELECT)
5
L 1 Y U
#1 Available when bit 6 of port B
JOYSTICK 1
#2 Available when bit 6 of port B i
JOYSTICK 2
#3 Make the "H" level, when used as
Tied an open collector buffer
(Refer to APPENDIX C-1)
Remark PINS +5V
PIN9 GND

- On the minimum system, signals are

J4

SIGNALS FOR
JOYSTICK

FWD2
BACK1
BACKZ2
LEFT1
LEFT?2
RIGHT1
RIGHT2
TRGA1
TRGA?Z
TRGB1
TRGB2

"H" LEVEL

is

s high

an output
to the

not connected to
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.5

I/0 MAPPING OF MSX DRIVE
I/0 R/W | DESCRIPTION
ADDRESS
7FB38 r W Command port of 1793
7FB8 R Status port of 1793
7FB9 R/W | Track register of 1793
7FBA R/W | Sector register of 1793
7FBR R/W | Data register of 1793
7FBC R (MSB) Bit 7 - interrupt of 1793
(1 for interrupt)
Bit 6 - data request of 1793
(0 for request)
7FBC W Bit 3 - motor on (1 for OWN)
Bit 2 - side select
(0 for side 0)
(LSB) Bit 0 - drive enable
{1 for ENABLE)
7FBE Software switch to turn on CP/M,
boot ROM and turn off MSX DOS ROII.
7FBF Software switch to turn off CP/M,
hpoot ROM and turn on MSX DOS ROM.
S e e e -
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CHAPTER 4

SVIi-728 PERIPHERALS

4.1 SVI-707 M5X DISK DRIVE (320K)
SVIi-707 MSX Disk (320K) 1s your gateway into the
expanding universe of MSX computer software and
programiing tools. It is very useful as an external
memory unit because of its large memory capacity and
hich access speed.
The 5.25" double-sided, double density disk drive

provides 320K formatted memory capacity to utilize disk

BASIC,
drive
computer.

most current CP/M,
controller allows it to hook up directly to

MSX DOS.

With a 13K spooler huffer when running in CP/M mod
L -
1

can read/write Kaypro I1I,

Osborne I, Bondwell

and all single or double-sided disks formatted for

SVIi-328.

SPECIFICATION
Drive Unit

Floppy Diskette

Memory Capacity

- Unformatted
- Formatted

Disk Operating System

Rotational Speed

Single

- Double sided
- Double density

e,
2/14,
the

The built~-in disx
the

it

- Soft sectored 5.25" diskette

500K bytes
326K bytes

- MSX DOS
-~ CP/M DOS

300 rpm

CP/M

- 40 tracks/side

- 17 sectors/track
- 256 bytes/sector

MSX DOS

- 40 tracks/side

- % sectors/track
- 512 bytes/sector

PAGE
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Access Time

Recording Density
Track Density
Encoding Method

Power Source

Humidity

Dimensions

For trouble shooting,

- Track-to-track 26 msec

- Setting time 20 msec
- Motor start time 350

5536 bpi
48 tpi
MEM

110v/220V
(Separate

rplease refer to Service &
Manual for Disk Drive of SVI-707 - MSX Disk Drive.

power supply)

msec

(H)

Technical
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4.2 SVI-727 MSX 80 COLUMN VIDEO CARTRIDGE
Svi-727 MSX 80 Column Video Cartridge allows you to
switch the video display from 40 column to 80 column.
The cartridge is MSX compatible, wvou can use it with
the SVI-723 or other MSX computer.
With this cartridge, any sophisticated CP/M programmes
2lready available on the market can bde run on vour
computer.
SPECIFICATION
Character : - 7 x 9 dot matrix with 2 blank dots
hetween each character
- 128 ASCII character set with
inverse characters
Display Foramt : 80 column x 24 row

Video Output

Power Consumptiocn : 4 5V 300mA
+ 12V 50wmA
Dimensions (mm) : 170 (L) x 123 (W) =

Specifications
without notice.

composite video 2V 2-p

32

(D)

for product inprovement are subject to chance
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SVvI-737 MSX 300 BAUD MODEM WITH RS-232 INTERFACE

SVvI-737 MSX 300 Baud Modem with RS-232 is a modem plus
built-in RS-232 interface.

The Modem which is BELL 103 compatible, can be directly

coupled to telephone line. Auto-answering and full-
duplex operation is carried out at 300 bps transmission
rate. The RS-232 is Electronic Industrial Association

(EIA) stancard with selectable paud rate, word lenctn,
stop bits and parity bit.

SVI-737 is MSX compatible, vyou can connect it to SVI-
728 or other MSX computer.

SPECIFICATION
Moden
Standarc : CCITT V2.1 stancard
Data Rate : 300 baud
Communication tiode : Asynchronous, full-duplex
Telephone Line Interface : FCC approved (pending) direct
connection to 600 ohms line
inpedance
Modulation : Frequency shift keying (FSK)
Operation Functions : Originate - manual
Answer - manual/automatic
Transmit Frequencies : Oricinate - mark : 1270 H=z
space ¢ 1070 H=z
Answer - mark : 2225 Hz
space : 2025 H=z

Receive Frequencies : Origiante - mark : 2225 Hz
space : 2025 H=z

Answer - mark : 1270 Hz

snace : 1070 Hz

Receiver Sensitivity : -4§ CBm

Transmitter Output Level

-9 dBm at 600 ohms line
impedence
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RS-232 Interface

Baud Rate : 50 - 19200 bps
(15 different baud rates)

Counter Channel Usage :  CHO Receive baud rate clock
CH1 - Transmit baud rate clock

CH2 - Used bv application
(e.g. time out counter)
Power Consumption : + 5V 250mA
+ 12V 30mA
- 12V 28nA
Dimensions (mm) : 170 (L) x 123 (W) x 32 (D)

Specifications for product improvement are subject to change
without notice.
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SVvI-747 MSX 64K RAM MEMORY CARTRIDGE

SVIi-747 MSX 64K
is MSX compatible,

other MSX computer.

With the additional memory capacity,
It plugs into the cartridge or cartridge
expansion slots of all MSX computers.

of software.

RAM
continuous 64K bytes memory to your computer.
it can be connected to SVI-728

Cartridge provides
Since it

or

Memory

vyou can run a lot

as a RAM disk in CP/M system with the SVI-707.

SPECIFICATION
Mermory

Power Consumption
Dimensicns (mm)

- Adapt to game slot
- Provide continuous

computers which do

Specifications for product
without notice.

It can be used
64K RAM
5V 200mA
170 (L) x 123 (W) x 32 (D)

No additional power supply

of SVI-728 MSX computer
64K byte memory for those MSX

not have 64K memory built-in

improvement are subject to change
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SVI-757 MSX RS-232 INTERFACE CARTRIDGE

SVI-757 MSX RS-232 Interface Cartridge provides
Electronic Industrial Association (EIA) standard for
cdata communication between your computer and external
equipment.

With the installed cartridge, your computer can link up
witihh another computer, modem, teletype equipment or
nrinter etc. Since the cartridge is MSX compatible,
you can connect 1t to the 8VI-728 or other MSX
computer.

SPECIFICATION

BRaud

Rate : 50 - 19200 bps
(15 different baud rate)

Counter Channel Usage : CHO - Recelve baud rate clock

CH1 - Transmit baud rate clock
CH2 - Used by application
(e.g. time out counter)

Power Consumption : 4+ 5V 250mA

+ 12V 25mA
- 12V  28mA

Dimenszions (mm) : 170 (L) x 123 (W) x 32 (D)

SVI-767 MSX DATA CASSETTE

The SVI-767 is an inexpensive device that uses ordinary
cassette tape to add storage and retrieval capability
to the computer system. The built-in Automatic Level
Control (ALC) ensures reliable and high quality
recoraing. Tape counter, LED indicator and auto-stop
are standard features.

Specifications for product 1improvement are subject to
change without notice.
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4.7 §SVI-709 NETWORK INTERFACE CARD

Tiils cartridge transforins your computer into a station
in the SVI-609 Local Area Network. These stations are
given access to the mass-storage and rapid printing
resources of the SVI-609. Each station can make use of
a portion of the SVI-609's 10M-byte hard disk for its
own file storage, and all stations can share a common
storage area, printer spooler, and software library.

4.8 SvI-101 MSX JOYSTICK

Th SVI-101 MSX Joystick has 2 separate fire buttons
for the many new games taht require 2 buttons to play.

An improvement of the original award-winning
"QuickShot" design, the SVI-101 enhances the excitement
and arcade flavour of your game play. It's a sure
winner!

SVI-102 MSX JOYSTICK

The SVI-102 MSX Joystick is the upgraded model of the
original QuickShot. It has a locking auto fire switch
and dual fire buttons. Top f{ire button 1is an extra
large, curving back towards rear of joystick to give
more comfortable and more fun.

Specifications for product improvement are subject to change
without notice.
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CHAPTER 5

DISSASSEMBLY/ASSEMBLY

This chapter contains step by step procedure for
dicassembling and reassembling of SVIi-728. Read this

chapter over carefully and follow the procedure given before
attempting to disassemble the computer.

Figures 5-1 and 5-2 show all the I/0 Ports of Svi-728.

® ®o0b ® ®6 ®

Figure 5-1 Location of I/0 Ports of SVI-728

Expansion Slot

Printer Port

Casette Input/Output Port
Dual Joystick Ports

Reserve Opening
Modulator Qutput Port
Audio/Video Output Port
Ground Port

(ol @RI
sl O WE e
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Figure 5-2 Location of Channel Switch, Power Socket

and Power Switch of SVI-728

A. Channel Switch* C. Power Switch
B. Power Socket

* Avallable for some countries only.

5.1 General Caution

(1)

Be very careful about mixing screws. There are 2
types of screws; self-tap and machine screw. If
wrong size or type of screws are used permanment,
damage to both the screws and the plastic housing
may results.

Never tighten the screws too tight, this will
stripe the plastic housings for the self-tap
SCrews.

Be very careful with the Fle:x Cable; never fold
them.

Use soft-padding when turning the Console bottom
up, 1n order to prevent damage to the plastic

surfaces.

Static control precautions must be used when
handling any Printed Circuit Board.
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Never switch on the power when the Heat Sink Plate
is removed, this will cause damage to IC T10 and
to I1IC T5.

Make sure that the computer is free from all
external cables before starting the disassembling
procedure.

5.2 KEYBOARD AND PCB ACCESS

(1)

(2)

Turn the Console bottom up.

Loosen ana remove 6 self-tap screws f{from the
Bottom Housing (See figure 5-3).

Figure 5-3 Location of Screws on Bottom Housing

(3)
(4)

(5)

Turn the Console up right again.

With the ront of the Console facing you, carefully
lift up the Keyboard and flip it over towards you.
(See Figure 5-4)

In some countries, a metal shielding cover |is

regquired. It can be removed by loosening the
self~tap screws found on it.
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5.3

Figure 5-4 Internal Components of SVI-728

Keyhoard PCB E. Video and Power Board
Flex Cable F. Flex Cable

Heat Sink Plate G. Logic Board

Power Transitor (IC T10)

REASSEMBLE OF THE CONSOLE

(1) Carefully flip the Keyboard up right so that it is
on top of the Bottom Housing.

(2) Gently (do not force) lower the Keybocard onto tne
Bottom Housing, until the 2 snap in nlace
tocether.

(3) Turn the Console up side down.
(4) Tighten the 6 self-tap screws. (See Ficqure 5-3)
(5) Turn the unit right side up again when done.
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5.

4

REMOVAL OF THE HEAT SINK PLATE

CAUTION: Never switch the Power on when the Heat Sink

(1)

(2)

(3)

(4)

Plate is removed.

Loosen the 2 machine screws attached to IC T5 and
IC T10. (See Figure 5-5)

Figure 5-5 Location of Screws on the
Printed Circuit Board

Carefully remove the 2 plastic spacers underneath
the transistors.

Loosen the remaining 2 self-tap screws. (See
figure 5-5)

Carefully slid and lift out the Heat Sink Plate.
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REINSTALLING OF THE HEAT SINK PLATE

Reverse the procedures listed in section 5.4.

REMOVAL OF VIDEO AND POWER BOARD

(1) Loosen
Plate.
(2) Loosen
Board.
(3) Gently
(4) Slide
Switch

(5) Rotate

the 2 self-tap screws on the Ileat Sink

the 4 machine screws on the Video and Power

lift up the Heat Sink Plate.

the whole unit to the left until the Power
is inside the Bottom Housing.

the unit 90 degree to the left and insert

the Heat Sink Plate into one of the window slot
when doinc trouble shooting. (See figure 5-6)

/9

POWER AND \
E <

VIDEO PCH

Figure 5-6

Position of the Video and Power Board
for Easy Access to the IC's
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5.7 REINSTALLATION OF THE VIDEO AND POWER BOARD

Reverse the procedures outlined in section 5.6.

5.5 REMOVAL OF THE LOGIC BOARD

CAUTION: Since the Logic Board and the Video and Power

Board are linked together by Fle:x Cable, it
is advised to remove the two as che unit in
order to minimize possible damagsz.

Loosen the 2 self-tap screws on the Heat Sink
Dlate. {See figure 5-5)

Loosen 4 and 7 machine screws on the Video and
Power Board and Logic Board respectively. (See
figure 5-5)

Remove the Ground Connector (which 1s located
bDehind the Game Slot) from the Loaic Board.

Gently slide the Logic Board to the right until
the 2 Joystick Ports are inside the housing.

Lift wup the Locgic Boardé and slide it towards the
front of the Console until the clamps for the

Printer Cable are inside the housing.

Slide the whole unit to the left, until the Power
Switch is inside the housing.

Gently remove the whole until from the housing.

5.9 REINSTALLATION OF THE LOGIC BOARD

(1)

Insert the Power Switch and the Power Sccket into
their respective slots.

Insert the clamps for the Printer Cable into the
Printer Port slot.

Slide the Joystick Ports into their respective
slots.

Reinstall the Ground Connector and tichten the
screvl.
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(5) Tighten 7 and 4 machine screws on the Logic Board
and the Video and Power Board respectively.

(6) Tighten 2 self-tap screws on the Heat Sink Plate.

5.10 REMOVAL OF KEYBOARD ASSEMBLY FROM UPPER HOUSING

NOTE: When disassembling the Keyboard be very careful
with the Flex Cable.

(1) Carefully flip the Top Housing of the Console up
side down. (See Figure 5-4)

(2) Locate and loosen 10 self-tap screws. (See
figure 5-7)

Figure 5-7 Location of the Screws on the Upper Housing

{3) The Keyboard Assembly can now be removed from the
Top Housing.

5.11 REINSTALLATION OF KEYBOARD ASSEMBLY TO UPPER HOUSING

To reinstall, reverse the procedure listed in section
5-10.
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5.12 REMOVAL OF KEYTOPS

(1) Figure 5-8 shows the cross section of a single
Keytop.

Figure 5-8 Cross Section of a Single Keytop

A. Keytop D. Template
B. Key Shaft E. Rubber Spacer
C. Upper Casing F. PCB
(2) Use a flat head screw driver to gently (do not
force) ply off the Keytop except for the Space
Bar.

(3) To remove the Space Bar, gently ply at the middle
of it until it is free from the Key Shaft.

(4) Free the Hing Rod from the Hing Rod Holders.

(5) Now the Space Bar can be removed. Be careful not
to lose the Spring which is attached to the Key
Shaft.

5.13 REINSTALLATION OF KEYTOPS

(1) To install the Space Bar, position the Sping so
that it is inside the Spring Holder.

(2) Snap the Hing Rod into the Hing Rod Holders.
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5.

A.
B.
cC.

(3)

(4)

(5)

(6)

(7)

Push the Key Shaft down,
over the Key Shaft.

Check and make sure that
white in colour) fall
openings. If it does not,
from the Hing Rod Holders
Bar around and repeat the

Align the Key Shaft with
down at the middle of the

To reinstall the Keytop,
Shaft and push down on it.

and place the Space Bar

the latches (which are
properly into their
then free the Hing Rod
and turned the Spacer
ahbove procedures.

the Space Bar and push
Space Bar.

align it with the Key

Repeat the above stzp until all the Keytops has

heen reinstalled.

14 DISASSEMBLE OF KEYBOARD ASSEMBLY

(1)

Figure 5-9

Figure 5-9 shows the 6 levels of the Keyboard

Assembly.

6 Levels of tne Kevbhoard Assembly

Upper Housing D. Key Shaft
Key Tops E. Rubber Spacer with Silicon Conductor
Template F. Keyboard PCB
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(2) To disassemble, 1locate and loosen 25 self-tap

screws on the Keyboard PCB. (See Figure 5-10)
g(xzspcso

Figure 5-10 Location of Screws on Keyboard PCB

(3) Remove the Keyboard PCB.
(4) Remove the Rubber Spacer.
(5) Turn the unit right side up.

(6) Follow sections 5.12 and 5.13 for removal and
reinstallation of Keytops and Space Bar.

5.15 REASSEMBLE OF KEYBOARD ASSEMBLY

Reverse the procedure 1listed in section 5.14 for
reassembling of Keyboard Assembly.
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CHAPTER 6

TROUBLE SHOOTING

This chapter is intended to cive an average technicians
clues 1n repairing SVI-728 computer systen. A  quick
reference table 1s given in symptom checklist for fast
repairing needs. A detaill step-by-step diagnostic flowchart
is given in 6.3 for full system check. A test cartridge is
needed for diagnosis .to perform.

6.1 SWAP OUT PROCEDURE

At many places in the diagnostic flowcharts or symptom
checklist, a chip or a number of chips has to "swap-
out" 1in particular order. he "swap-out" instruction
means that you should replace the indicated components
(one at a time) with a known cood component of the same
type. The SVI-728 should then be tested with the new,
known-good component in place to see whether the "swap-
out" solved the problem being checked. If the swap-out
did not fix the problem, the known-good component
should be removed, and the original component
reinserted. In this way, vou avoid needlessly
repplacing good components.

CAUTION:

Extreme care should be taken when handling the
integrated <circuit chips. They are all wveryv sensitive
to static electricity and can easily be damaged by
careless handling. Always keep the <chips in their
nlastic carrier tubes or on conductive foam when not
handling them. Make certain you are well grounded when

handling the chips.

In disassembly procedures, refer to Chapter 5 for
reference.

6.2 SYMPTOM CHECKLIST

Tiie symptom checklist 1is designed to give a rapid
diagnosis for problems. The checklist preferred to be
used by experienced service technician and for less
experienced personnel, a step-bv-step diagnosis

flowchart is recommended.

Each symptom i3 accompanied by suitable replacements
and remarks for references.
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Z-9 dD¥d

(1)

Symptom

No Power

Poor Colour

No Colour

Cassette

Save Problen

CLOAD Problem

No Printer

Boot Cartrdige
Fail

Joystick Fail

Replacement

Bad Adaptor; ZD1 (5.1V), 2ZD2, ZD3
( 12V zener diode) IC3 (LM741CN)
Microswitch (cartridge slot)

Check +5V, +12V power supply of
VDP first tune VR2, VR3

XT1, 4.43MHz crystal
IC2 74LS02

IC41 (8255A)
IC40 (PSG AY-3-8910)

IC55, IC56 (74LS175)
IC57 (74LS8125)

Check cable connection between
keyboard PCB and Logic Board.
Any Open or Short happens.

IC41 (8255A)
IC42 (7445)

IC21 (CPU ZBOA)
IC34 (74L5139)
Mask ROM

IC44, 1IC45 (74LS157)

Remarks

Refer to Power Diagnostic
flowchart for more detail
analysis

Refer to symptom (1) for
nower
Adjust colour quality

Make sure problem is
independent of tape and
cassette first

Mostly the case. Take
caution in handling
cable connection.



DIAGNOSTIC FLOWCHART FOR SVI-728 COMPUTER

The Diagnostic Flowchart is intended to be easy to use
and the primary aid when troubleshooting the SVI-728

computer console. This flowchart is meant to be used
with a test cartridce. Follow the flows in the order
presented. A simple 'Yes' or 'No' decision in the

flowchart would direct user to faulty area.
In case the Diagnostic Flowchart does not solve vour

problem, please consult experience repairman or your
local agency for further advice and evaluation.
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Test Fails or Unexpected Display

Yes to Question Asked

BASIC OPERATION
*F_
* P - Test Pass
¥y -
* N -

No to Question Asked

Start

N4

Disconnect all
Peripherals
except a
Monitor or TV

Power up
Console.

Is Power Light
on?

See Figure 6.1 for configuration

Insert Test
Cartridge for
SVI-728

Boot Cartridge
for Option
Manual

/

N
Power
Failure
Routine
F

\
/

Select Option
for specific
Test Routine

End

Cartridge

Failure
Routine

See Figure 6.2 for Manual Display
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POWER FATILURE

Power
Failure

Y

<

Check Power Cable
Connection

N
/

F

Bad Connection
Replace A/C

Remove the Top

See Figure

Adaptor and Retry

/
\

Cover (Refer to hd
Chapter 5 for
reference) ]
Exit
P
~
Measure Input at
Video and Power « F
Board at D4 16V i
P-P ///r_
6.3
p -
Replace
~ Adaptor and
Retry Y
Unscrew the Power ¥ Exit
PCB for Trouble v
Shooting
. Replace
P .Diode D1-D4
- '+ See Chapter 5 for Disassembly
N

Check Micro-Switch
in Cartridge Slot

{Any Open or Short
happens)

N

Check T10
Collector for +5V

P
Y

Check T5 Emitter
for +12V

NN N

b
v
Inspect Check T9 Emitter
ZD2, T5, for -12v
Replace
if faulty
N
Exit
Exit

* 13V Zener Diode was used to replace IA78L12, diode and

Inspect IC3
(LM741) 2ZD1
(5.1v},
Replace if
faulty

Exit

Diode)

faulty

Inspect ZD3
{13V Zener

Replace if

Exit

lu capacity in early version.
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6.

3.

3

CARTRIDGE BOOT UP TEST

Exit

Start

Boot up failed

Check Micro-Switch
(Any open or short
happens) and power, go
to power routine if
power failure

Check IC21 (Z80 CPU)
Pin 6 Clock input
Replaces if malfunction

Inpsect IC34 (74LS139).

Replace if malfunction.

Replace Mask ROM

Exit

See Figure 6.7
for reference
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SYSTEM ROM TEST

Checksum of system ROM 1is tested under

cartridge programine (option 0 in Main

Manual)

If any error occurs, replaces system ROM (4

2764 in EPROM version).

test

-
v
P2S
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6.3.

5

VIDEOC RAM TEST

Start

Press Option
1 in Main
Manual for
Video RAM
Test

Watch Colour
Pattern
Display

Replace
Particular
VRAM

Exit

Exit

See Figure 6.

reference

5 for
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6.3.6 SYSTEM RAM TEST

Start

Y

Press Option
2 in Main
Manual for
System RAM
Test

Watch Display
to Test
Individual
Bit in System

Exit

Replace .
*particular ig%eiéggze 6.4 for
RAM

vV

Exit

* In some case (more than 1 error bit), all RAMs
(IC12 - IC19) need to be replaced.
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6.3.7 KEYBOARD TEST

Start

L/

Press Option 5 in
Main Manual for
Keyboard Test

See Figure 6 for
keys Display

Any Key Jam?

N

Follow Instructions
from Screen and
Press Key one after
one

Check Open
Circuit in
Flex Cable
Connection,
replace
IC42 (7445)
first and
then try
IC41 (8255)

No Response

Any Audio
Feedback?

Exit

¥

Repair
t
Indicated See Chapter 5
for reference
Jam Key (s)
Exit

w/

Keys Short Check
Flex Cable
Connection

Exit
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6.3.8 I/0 (JOYSTICK) PORT TEST

Start
Y
Install a hard- Circuit i3 given in
ware Tester in Appendix B
I/0 Port (STM-728-17)
Y

Press Option 6
for I/0 Port Test
in Main Manual

P
Replace I44 for
Port A, I45 for
Port B (74LS157)
F
RETRY
Replace IC40
P AY-3-8910

Exit
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PRINTER PORT TEST

Start

Connection

suitable printer

to printer port
(Parallel Inter-
face)

Press Option 7 in
Main Manual for
Printer Port Test

Follow Display
Instruction and
see Printer O/P

~_

Any Error Occur?

Replaces IC55 and
IC56 (74LS175) See Figure 6.6

\ Exit

Replaces IC57
(74L5125)

Exit
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6.3.10

CASSETTE PORT TEST

Start

Y

Connect the System
to a SVI-767 or any
suitable Cassette
Recorder

Make sure the cable
are well-connected,

white to earphone;
red to microphone. P
Write a short pro-
gramme and 'CSAVE'
under basic N4

N

v
F

Replace
ICc41
(8255A)

Rewind cassette to p
load programme in
memory

N

Try
another
Cassette
Recorder

g

Exit

Does the
System work
on this

cassette
recorder

before?

Y
A4

Replace IC40
(PSG AY-3-8910)
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sysren ROM TEST
v "

°
1>
2
ER]
L}
3>
[3]
7>
a>
9

CASSETTE TESY
> aLL TEST
SELECT = ¢ O --> 9 ?

Figure 6.1 Test System Set Up

0> SYSTEM ROM TEST
1> Vv1DEO RaAM tEst
2> SYSTEM RaM tEST
3> PsG aND SO0UND TEST

4> vDP INTERRUPT TEST
5> KEYBOARD TEST

6> Jovyticks tTEstT

7> PRINTER tEsT

8> CcASSETTE tTEst

9 ALL TEST

SELECT = ¢ 0 ==% 8 ) =

Figure 6.2 SVI-728 Test Cartridge Main Manual Display
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Figure 6.3 Rectified O/P at D4 (Power and
Video Board) 5V/Div. 5ms/Div.
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MSX 64K AT SLOT 2 TEST

Loc: 8000-FFFF TESTING

32K RAMtPAT RD UWR ADDR
ERROR ! 80 00 08 8008

Figure 6.4 RAM Error Display

Error Location:

Bit No. 7 6 5 4 3 2 1 0

RD Content —> 0 0 0 0 0 0 0 0 (00)
WR Content ——p 0 0 0 0 1 0 0 0 (08)

Error Bit

IC number to
be replaced if
error occurs

IC17 [IC16 [IC15 [IC19 |IC18 |IC12 {IC13 |IC14
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FUNCTIONAL TEST ERROR

YIDEO
YRAM Pat RD UR ADDR
ERROR ! 08 08 45 193F

PUR UP PASS! FOBE

Figure 6.5 VRAM Error Display
Replace IC18, IC19 (4416 VRAM)

PRtNTER test

paTa pDisPtLAY ON PRINTER
MUST BE ¢

PrlZ>»

NO READY StGNaL

PRESS 0 TO EXtT

Figure 6.6 Printer Test Error Display (No Printer)
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Figure 6.7 Clock Waveform of CPU (Z280) Div. 6
2V/Div. 0.lus/Div. {( 3.58 MHz)

Figure 6.8 Clock Waveform of VDP (9918)
2V/Div. 0.05us/Div. (10.74 MHz)
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6.4 DIAGNOSTIC FLOWCHART FOR SVI-707 DISK DRIVE

MAINTENANCE

MAINTENANCE AND MAINTENANCE EQUIPMENT

This sectlon describes the necessary maintenance equipment, troubleshooting and matntenance procedures.

Allgnment Dickette

The allgnment diskette Is used for verifying and adjusting the Shugart 455/465. Two alignment diskeltes are
available. The 455/465 has two read/writd heads and requires written Information on both surfaces. The Shugart
128 (48 tpl) alignment diskette should be used when performing service checks on the 455. The 465 requires the
Shugart 126 (96 tpi) alignnment diskette.

The following adjustments and checks can be made using the Shugart 128/126 alignment diskettes.

Shugart Shugart
455 -128 465 -126
4. Read/Write Head Radlal Alignment TRK 16 TRK 64
b.  Index Photo Detector Alignment Set at TRK 38 Set at TRK 76
Vertfled at TRK 01 Verlified at TRK 02
¢.+ Track 00 Head Position TRK 00 TRK 00
d.  Azimuth Angle (not field adjustable) TRK 33 TRK 64
e. 125 k Hz Signal Recorded to Check TRK 34 TRK 79

Head Poslilon on Inside Track

Caution should be used not to destroy prerecorded alignment tracks. The write protect tab must be installed to pre-
vent accldental writing on the alignment diskette. If the write protect option Is used, remove the write protdct tab.

Exerciser PCH

The exerclser PCB can be used In a stand alone mode, bullt into a test station, or used In & test for fleld service.
The exerciser will enable the user to make all adjustments and checkouts required on the 455/465 minidiskette
drive. It has no intelligent data handling capabilities but can write a 2F 125 k Hz signal which Is the recording fre-

quency used for amplitude checks on the 455/465 drlve. The exerciser can start and stop the drive motor, and
enable read in the 455/465 to allow checking for proper read back signals.

Speclal Tools

The following special tools are available for performing malintenance on the 455/465.

Description Part Number
Shugart 128 Alignment Diskette 54573

Shugart 126 Alignment Diskette 54382

Exerctser PCB 54157

Head Cable Extender 54578

Phillips Screw Drivers Medium and Small
Oscilloscope Textronix 465 or equivalent
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DIAGNOSTIC TECHNIQUES

Introduction

{ncorrect operating procedures, {aulty programming, damaged diskettes, and “soft errors” created by atrborne con-
taminants, random electrical nolse, and other external causes can produce eror falsely attributed to drive fallure or
misadjustment. Unless visual inspection ol the drive discloses an obvlous misalignment or broken part, attempt to
repeat the fault with the original disketie, then attempt to duplicate the fault on a second diskette.

“Soft Error” Detectlon and Correction

Soft errors are usually caused by:

a.  Airborne contaminants that pass between read/write heads and disk. Usually these contaminants
can be removed by cartridge self-cleaning wiper.

b.  Random electrical noise that usually lasts for-a few microseconds.

c.  Small delects In written data and/or track not detected during witte operation may cause solt errors
during read,

d.  Improper grounding of power supply, drlve, and/or host system. Refer to paragraph 3.2 for proper
grounding requirements.

e. Improper motor speed.
The lollowing procedures are recommended to recover from the above mentioned soft errors:
a. Reread track ten times or until such time as data is recovered.

b. [t dataIs not recovered after using step “a", access head to adjacent track In same direction previous-
Iy moved, then return to desired track.

c.  Repeat step “a

d.  If data Is not recovered, etror Is not recoverable.

Write Exror

If an etror occurs during a write operation, it will be detected on the next revolution by doing a r;a«:‘nper;;;l?;‘vé
commonly called a “write check.” To correct the error, another write and check operation nlwtllsll) e' one,t f the
write operation Isnot successful after ten attempts have been made. a read operation shouid e‘n, tzmpe‘ od
another track to determine i the media or the drive is falling. If the error persists, the diskette shnlu d .‘clz replace
and the above procedure repeated. If the fatlure sull exists, consider the drive defective. If the fallure disappears,
consider the otiginal diskette defective and discard It.

Read Emror

Most errors that occur will be “soft errord.” In these cases, performing an error recovery procedure will recover the
data.

Seek Error

a. Stepper mallunction.

b. Camlage binds.

[ To recover lrom a seek error, recalibrate to track 00 and perform another seek to the original track or
" do a read ID to find on which track the head Is located.

TROUBLESHOOTING

. / .
Lo d ir t "g plOCedulQS 'Ol “'e 455 465
l lg‘"e' 1 “llougl' ’.’ plovl e oubleshoo 1



‘ START ’

INSERT DISKETTE

WITHWRITE |
PROTECT SLOT
UNGOVERED
PERFORM WRITE
PROTECT SENSOR
ADJUS TMENT
(PARA. 10.4.0
INSERT DISKETTE
witTHwate |
PROTECT SLOT
COVERED
HAS
W.P SENSOR REPLACE
BEEN WRITE PROTECT >
REPLACED? SENSOR
REPLACE
DRIVE
pCB
| START )
CHECK DC
VOLTAGE AT
pcB
CHECK JUMPER 0C 9 CHECK
OPTIONS AND IF VOLTAGE ar s DC POWER
DNIVE 18 SELECTED! CORRECT SOURCE
3 *
MOTOR DRIVE MOTOR REPLACE
ROTATING? BEEN DRIVE ———
REPLACED? MOTOR
REPLACE
DRIVE —_—
PCH

PERFORM
MOTOR SPEED

ADJUSTMENT
{PARA 8.4

ENO

*NOT FIELD REPLACEABLE

FIQURAE 1. WRITE PROTECT INOPERATIVE

FIQURE 2. DISKETTE NOT ROTATING
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‘ START ’

MOVE CARRIAGE
TOWARDS TRACK

30/79
REPLACE
IS o
e GER ASSEMBLY PCH
(ZERO) {PARA. 10.5.9)

AETURAN CARRIAGE
TO ITS REST
POSITION AT

TRACK 00

STEP TO
TRACK 01
CHECK LOGIC
LEVEL AT TP8

STEP TO
TRACK 00
CHECK LOGIC
LEVEL AT TP8

FIGURE

TRAGK 00
SENSOR BEEN

EPLACED

PERFORM

TRACK 00

ASSEMBLY
ADJUSTMENT
{PARA. 10.4.5)

1

YES

3. MLC 2 PCB COMPONENT LOCATIONS
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CHECK
TERMINATOR
150 0

YES

CHECK
BOARD FOR
OC VOLTAGE

0c
VOLTAGE
PRESENT?

CHECK
ORIVE

[Tk]
INSTALLED?

INSTALL
TERMINATOR

PROBLEM
PERSISTS?

REPLACE
O CABLE
& CONTROLLER

SELECT
JUMPER

CHECK
POWER
SOURCE

INSTALL
JUMPER

CHECK
JUMPER
OPNONS

NQ

JUMPER
OPTIONS
OK?

INSTALL
JUMPERS

CHECK
HO CABLE OR
CONTROLLER

NO DRIVE

ON LINE?

1O CABLE

& CONTROLLER
OK?

YES

REPLACE
ORIVE
pPca

FIGURE A, DRIVE NOT COMING ON LINE
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CHECK
OC POWER
SOURCE AND
CONNECTOR AT 52

DISKETTE
ROTATING?

‘ STARAT ’

CHECK TO
SEE IF DISKETEE
1S PROPERALY
INSTALLED

DISKETTE
UPSIDE
DOWN?

CHECK
DISKETTE
ROTATION

DISKETTE
AOTATING?

REPLACE
INDEXSECTOR
PHOTOTAANSISTOR)

ASSEMBLY
{PARA_10.4.8)

PEAFORAM

DISKETTE

NOT ROTATING
{SEE FIGURE 10.2)

PEAFORM
INDEX/SECTOR
ADJUSTMENT
{PARA. 10.4.6)

TURN DISKETTE
OVER REINSENT

PAOBLEM
PEASISTS?

CHECX TP?
FOR PULSE
200 Mssg

FIGURE 6. INDEX PULSE INOPERATIVE
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ADJUSTMENTS

Head Radlal Alignment

NOTE

The 465 read/write head assembly is aligned at factory and adjustment of head to
head alignment is not field adjustable.

a.  Insert alignment diskette {Shugart 128 for 455 and Shugart 126 for 465)
NOTE

Alignment diskette should be at room conditions for at least 24 hours belore alignment
checks.

b.  Select drive and step head(s) to track 16 {455) or track 64 (465).

¢.  Sync oscliloscope external negative on TP7 (-INDEX). Set time base to 20 msec per division. This
will display over one revolution.

d. Connect one probe to TP1 and other to TP2. Ground probes to PCB. Set inputs to ac, ADD, and in-
vert one channel. Set vertical deflection to 50 mV/division.

e.  Amplitude of two lobes must be within 70 percent of each other. if lobes do not fall within specifica-
tlon, continue with procedure (see figure 10-6).

100 mV 20 msec 100 mV 20 msec

AMPLITUDE EQUAL
DIFFERENCE AMPLITUDE
MUST BE 100%
WITHIN 70%

FIGURE 6. ALIGNMENT LOBES

{. Loosen two mounting screws, which hold stepper molor to base casting (see figure 7).
g.  Adjust stepper motot.
h.  When lobes are of equal amplitude, tighten motor plate mounting screws (see figure 7).

R Chlec; adjustment by steppling off track and returning. Check in both direction and readjust as re-
quired.

J. Whenever head tadial alignment has been adjusted, track 00 detector must be checked.

CAUTION

When tightening mounting screws, pressure must be applied to the rear of the stepper
motor through the rectangular hole in the side of the casting to keep the motor bracket
against the reglstering surfaces of the casting. Fallure to do this will angle the band
positioner causing track-to-track ptoblems,
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MOUNTING SCREWS

Read/Write Head(s) Azimuth Check

FIGURE 7. STEPPER MOTOR MOUNTING SCREWS

The azimuth Is not field adjustable. If after performing this check the waveform on the oscilloscope Is hot within
+ 18 minutes {455) or +21 minutes (465), the drive must be returned for replacement of read/write head

assembly.
a.  Install alignment diskette (Shugart 128 lor 455 and Shugart 126 (or 465).
b.  Select drive and step to track 33 (455) or track 64 (465},
¢.  Syne oscilioscope external negative on TP7, set time base to 0.5 msec per division.
d.  Connect one probe to TP1 and other to TP2. Invert one channel and ground probes to PCB. Set in-
puts to ac, ADD, and set vertical deflection to 50 mV per division.
e. Compare wavelorm to figure 10-8. If not within range shown, replace read/write head assembly,
50 mv 50 psec 50 mv 50 psec
AZIMUTH AZIMUTH
+ 18 MINUTES (455) 0 MINUTES
+ 21 MINUTES (485)
50 mv 50 mv
50 mv 50 xsec
AZIMUTH
-18 MINUTES (455}
5 -21 MINUTES (485)
FIGURE 8. AZIMUTH CHECK
50 mv
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Head Amplitude Check

These checks are only valld when wnung and reading back as described below. Ensure the diskette used for this

check Is not "worn” or otherwise shows evidence of damage on either side.

a. Install good media.

b.  Start motor.

¢.  Select drive and step to track 39 (455) or track 79 (465).

d.  Sync oscllloscope external on TP7 {+Index); connect one probe to TP2 and TP1 on drive PCB.
Ground probes to PCB, ADD, and Invert one input. Set volts per division to 50 mV and time base to

20 msec per diviston.

e.  Select head 0 and write a 2F pattern on entlre track. Average minlmum amplitude peak-lo-peak
should be 100 mV.

[ Select head 1 and write a 2F pattern on entire track. Average minimum amplitude peak-to-peak
should be 100 mV.

g. Il elther head falls to meet minimum amplitude specifications, continue with procedure.

h.  Install fresh media and recheck.

1 Check motor speed as per paragraph 10.4.6.

J. With oscliloscope in “chop™ mode, vertfy that output exists at both TP1 and TP2. If one TP has no
outplt, or significanily less output than other, turn head cable connector over at J4. Should same TP

have little or no output, PCB Is faulty and needs replacing. If opposite TP now exhibits problem,
head assembly Is at [ault, and should be replaced.

Track Zero Detector Assembly Adjustment

a.  Apply power to drive and install alignment diskette Shugart 128/126.
b.  Select drive and step to track 00.
€. Sync oscilloscope external negative on TP7 (-Index). Set time base to 20 msec per division

d. Connect one probe to TP1 and other to TP2. Ground probes to PCB. Set input to ac, ADD, and in-
vert one channel. Set vertical deflection to 100 mV/division.

e. The 125 k Hz signal recorded should be observed at this time.

f. Il 125 k 14z signal 1s not present, step forward one track at a time and verily 125 k Hz signal Is pre-
sent. Step only flve tracks.

g.  Step back towards track 00 detector and veriy presence of 125 k Hz signal. Repeat stepping until
signal ts found.

h.  Once 125 k Haz signal is present on oscliloscope, cartfage Is located at track 00. Disconnect probes
from TP1, TP2, and TP7. Connect one channel to TPB and set input to dc. Set vertical deflection to
2 V per division. Trigger oscilloscope on selected Input channel.

l.  Step to track 01 and verily that TP8 goes to zero.

). If not, loosen track 00 bracket.

k.  Set drive to seek alternately between tracks 01 and 02 {455); 02 and 03 (465).

3 Adjust eccentric until a 50 percent duty cycle is obtained (see figure 10-9).

m. Tighten track 00 bracket and recheck timing.

n. |t same signal Is obtained, remove allinment diskette, power down drive, and reinstall PCB. If sarne
signal Is not obtained, repeat steps "k through “n".
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MOUNTING
SCREWS

\ MOUNTING

BRACKET FIQURE d. TRACK ZERO ADJUSTMENT

TRACK 00
DETECTOR

Index/Sector Timing Adjustment

a.  Insert alignment diskette Shugart 128/126.

b, Start motor and select head 0.

¢.  Step canlage lo track 01 {455) or track 02 (465).

d.  Sync oscllloscope external positive on TP7 (+Index}. Set time base to 50 usec/division.

e.  Connect one probe to TP 1 and other to TP2. Ground probes to PCB. Set Inputs to ac, ADD. and in-
vert one channel. Set vertical deflection to 500 mV/dtvision.

f.  Observe timing between start of sweep and lirst data pulse. This should be 250 + 150 psec. If timing
is not within tolerance, continue on with adjustment. See figure 10-10.

g. . Loosen mounting screw In index detec’~r block until assembly Is just able to be moved. See {igure

10-11.
h.  Step carrlage to track 38 (455) or track 76 (465).

1. Observing timing, adjust detector until timing is 250 + 150 gsec. Ensure that detector assembly Is
against registration surface on hub frame.

). Tighten mounting screw.
k.  Step canlage to track 01 {455) or track 02 (465).
1. Recheck timing.

m. Repeat for head 1.

50 mv 50 nsec

INDEX BURST
200 ysec + 100 usec

FIQURE 10. INDEX BURST
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MOUNTING SCREW

INDEX DETECTOR FIGURE 11. INDEX DETECTOR

Motot Speed Adjustment {Using a Frequency Counter)

a.  Install 128/126 or 154/155 diskette; start motor and step to track 32.
b.  Connect frequency counter to TP7 (+Index) on drive PCB.

c. Adjubt pot located on the motor PCB for 5 + 0.05 Hz (Perlod = 200 # 2 msec).

Write Protect Detector

a. Insert diskette Into drlve. Write protect notch must be open.
b.  Set oscliloscope to AUTO SWEEP, 2 V/division. Monitor TP9.

c.  Check to see if logic level changes when diskette Is removed.

PCB Test Point Locations

Test points on the 455 and 465 are as lollows:

Title Deslignation Description
+Read Wavelorm TP-1 Dilferential head voltage waveform after amplification and low-
-Read Wavelorm TP-2 pass filter
TP-3 Not used
™4 Not used
Ground TP-8 Tied to qround plane
+ Digital Read Data -6 A positive pulse with the leading edge corresponding 1o the
transition time of the recorded signal
+index Pulse TP-7 A positive pulse corresponding to the time which the Inc. -
detector transistor Is turned on by the Index LED
~Track 00 Detector TP-8 A negative level corresponding to the track 00 detector being
off
+ Write Protect Detector TP-9 A positive level corresponding to write protect dectector being
off, {l.e., disk protected)
Signal Ground TP-10 Tled to ground plane
TP-11 Not used
-Step Pulse TP-12 A buffered negative pulse equal to pin 20 of interface connec-
tor J-1
-Motor On TP-13 A buffered negstive level equal to pin 16 of interface connector
J-1
TP-14 Not used
Ground {dc) TP-18 Tied to ground plane

Sea figure 12 for test point locations.
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NOTE

PCB component locatlons for P/N 25287 (465) will be supplied at a later date. Test
zolm locations for both the PCB's are the same. See figure 13-2 (schematic) lor
etatls,
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FIGURE 12, PCB COMPONENT/TEST POINT LOCATIONS, PIN 25284 (455), PIN 25208 (465)

REMOVALS AND REPLACEMENTS

NOTE

Read the entire procedire before atiempting a removal or replacement.

Faceplate Latch

a. Open doot. Remove door latch,

b.  Remove mounting screw on each side of faceplate. Pull faceplate forward and away from drive
casting.

c. To reinsiall, teverse the above procedure.

d.  No re-adjusiment Is required after replacement.

Direct Dtlve Motor Assembly

This assembly Is not recommended for feld replacement.
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Head snd Carriage Assembly

This assembly is not recommended for fleld replacement.

Stepper Motor and Actuator Assembly

This assembly Is not recommended for field replacement.

Clamp Hub Assembly

a. Remove PCB.
b.  Open door.
c.  Remove clamp assembly front and rear screws.

d.  To reinstall: Position hub clamp with spacer and spring In place onto spindle hub. {Large end of
spring Is placed agalnst hub frame.}

e. Press hub frame down towards spindle untll hub shaft 1§ pushed through mounting hole tn hub
frame.

. Reinstall faceplate. Re-adjustment is not required.

Wirite Protect Sensor and Index Detector Assembly

a.  Remove connector from PCB.
b.  Remove mounting screw {rom write protect assembly. This will free assembly.
c.  Remove index detector screw to lree detector.

d.  Reverse instructions 1o reinstall.

Track Zero Photo Detector Assembly

a. Remove PCB and shields from drive.
b. Remove: white wire from J6 Pin 2,

green wire from J6 Pin 12,
yellow wire from J6 Pin 10.

€. Loosen mounting bracket screws.
d.  Remove two scraws securing LED housing to track 00 plate.
e.  To reinstall, reverse above procedure.

. Adjust as directed in paragraph 10.4.5.
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APPENDIX A

SPARE PART LIST

1.

0

GENERAL RECOMMENDED SPARE PART LIST FOR

728 COMPUTER SYSTEM

IC80A
ICE255A
IC8910
IC9129
ID0001
ID0O0O0S
ILOOLS
ILO4LS
ILO6
IL07
ILO8SLS
IL125LS
IL138LS
IL139LS
IL153LS
IL1S7LS
IL175LS
IL32LS
IL367LS
IL45
IL74LS
IM27643

IM416420~-1

1441620
ITO004

KE3010025

KT1045E
MC32010
MJ044
MJ045
MJ046
MP0O82
MP0O91
MP142A
MP282
MP501C
MP502D
MS004
MS015
RF0223

Description

Z80A CPU 1IC

8255A PPI

AY-3-8910 PSG

TMS9129 VDP

IN4148: Silicon Diode
IN4001 Diode

74LSCO

74LS04

7406

7407

74LS08

741,5125

741,S138

74LS139

7415153

74158157

74LS5175

74LS32

7415367

7445

74LS74

2764 EPROM 300NS

4164 D. RAM 200NS
4416 D. RAM 200NS
Transistor 9014B

0.1U0 25V Ceraimic Cap
6.8-45p Top ADJ Trim Cap
X'TAL 10.738635 MHz

5 Pin Ribbon Wire
Jumper Wire 55MM, 22#
Jumper Wire 120mm, 30
8 Pin DIN Socket

9 Pin Joystick Socket
14 Pin Printer Socket
28 Pin IC Socket
25/50 Pin Header
25/50 Pin Edge Connector
MIC SW SS-22F32G5

5V SPDT Relay

22 Ohm 1/4W 5% Resistor

FOB H.K.
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RF0823
RF1103
RF1333
RF1473
RF2103
RF2333
RF2473
RF2683
RF3103
RF3203
RF3563
RF4473
SP728004
WAO19
WN728004
XC318008M
XNO11
XNO12
XS054
XS066
Xs067
IA520
IC741
ID0002
ID0005S
IL04LS
ITO004
ITO006
ITO007
ITO0O0S8
IT0O010
120001
120004
KE3010025
KE3100016
KE32200025
KE34700016
KE3470025
KR1007050
KR1015050
KR1056050
KR1100050
KR1150050
KR1390050
KR1470050
KR1680050

Description

82 Ohm 1/4W 5% Resistor

100 Ohm 1/4wW 5%
330 Ohm 1/4W 5%
470 Ohm 1/4W 5%

Resistor
Resistor
Resistor

1K Ohm 1/4W 5% Resistor

3.3K Ohm 1/4W 5%
4.7K Ohm 1/4W 5%
6.8K Ohm 1/4W 5%
10K Onm 1/4VW 5%
20K Ohm 1/4W 5%
56K Ohm 1/4W 5%

Resistor

Resistor

Resistor
Resistor
Resistor
Resistor

470K Ohm 1/4W 5% Resistor
728 Main PCB

QC Label (White)

Edge Connector Bracket
Heat Sink B (VDP)

Nut, M2.6xP0.45

Nut M1.7xP0.35

M. Screw M3xP0.5x8

M. Screw Mx2.6x%P0.45x10
M. Screw M1.7xP0.35x10
PAL. Encoder TBAS520
OA741 Operational AMP.
Rectifier Diode 2A
IN4001 Diode

741,504

Transistor 9014B
Transistor PNP 9015
Transistor TIP31
Transistor TIP32
Transistor 9014C

5V1 Zener 1/2W 5%

13V Zener Diode 1/2W 5%
Elect Cap 10ur 25V
100ur 16V

2200uF 25V Elect Cap
4700uF 16V Elect Cap
470uF 25V Elect Cap
7PF Ceramic Cap 50V
15PF Ceramic Cap 50V
56PF Ceramic Cap 50V
100PF 50V NPO Cap
150PF 50V Ceramic Cap
390PF 50V Ceramic Cap
470PF 50V Ceramic Cap
680PF 50V Ceramic Cap

FOB H.K.
US Dollar



KR2001050
KR2040050
KR2100025
KT1065E
MC32004
MP041
MS006
RF0223
RF1153
RF1393
RF1473
RF1513
RF1563
RF1683
RF2103
RF2223
RF2273
RF2563
RF3103
RF3223
RF3473
RV2101H
RV3101H
SP728005
TCO0002
TCO0003
XC318004N
XC318017
XS054
DLO0OO03
IDO0OO1
JI102515
MJO009
MJO030
MR318-0-02
MR328-0-01
PB318101-M
PC728101
PG728101
PI1I318123
PI728101
PP318108
PP318109
PP318110
PZ2318102
PZ318103
PZ318105
SP728003

Description

1000PF 50V Ceramic Cap
0.047UF 50V Ceramic Cap
0.10UF 25V Ceramic Cap
6.8-45p ADJ Trim Cap (10PF)
4.433619 MHZ X'TAL

AC Power M Socket 4 Pin
Power Switch 3P2T

22 Ohm 1/4W 5% Resistor
150 Ohm 1/4w Resistor
390 Ohm 1/4W Resistor
470 Ohm 1/4w Resistor
510 Ohm 1/4W Resistor
560 Ohm 1/4wW Resistor
680 Ohm 1/4W Resistor
1K Ohm 1/4W 5% Resistor
2.2K Ohm 1/4W 5% Resistor
2.7K Ohm 1/4W 5% Resistor
5.6K Ohm 1/4W 5% Resistor
10K Ohm 1/4W 5% Resistor
22K Ohm 1/4W 5% Resistor
47K Ohm 1/4W 5% Resistor
1K Ohm VR (H. Type)

10K Ohm VR (H. Type)
Power and Video PCB

3.9uH Coil @ 130
1.35-2.25uH V. Coil Q@ 100
Heat Sink A (Power)

bual RCA Socket

M. Screw M3xP0.5x8

2x5 LED Red

IN4148: Silicon Diode
Sleev'n Tube L=12 D=1.5
12 Wire Connector

PCA-PAL 75 Ohm Cable
Rubber Stand D15x3

Rubber Keyboard (I1I)
Silica Gel Bag Small
Export Carton

Gift Box

Guarantee Card
Instruction Manual
Polyfoam Left

Polyfoam Right

Polyfoam Sheet for Mark II
Audio Cord PVC Bag

318 PVC Bag

Manual PVC Bag

728 Keyboard PCB

(G20 N C N, 03|
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FOB H.K.
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TPO66P
WAOO3
WAO19
WAOS57
WAOG62
WA066
WA067
WAOQ75
WAO76
WAQ079
WN328001
WN328002
WN328003
WN728001
WN728002
WN728003
WN728005
XA003
XC328001
XC328002
XC603-5
XC728001
XC728004
XC728005
X5050
XS056
X5059
Xs060

Description

230V Supply NOR

QC Label

QC Label (White)

Burn In Label

Carton Label

Label 230V 50Hz

Colour Label (P)

SVIi-728 Label (40x50 mm)
SVI-728 Label (40x100 mm)
SV1-728 Serial No. Label
Keyboard Panel

Key Shaft

Space Bar Guide Plate
Computer Top

Computer Base

Cartridge Door

Keytop Set for SVI-728
Heat Insulating Fiber
Space Bar Spring

Space Bar Metal Bar

Door Spring

Nut Plate/W MAT

L-Type Nut Plate
SVIi-728 AL-Name Plate
S.T. Screw D3x8

S.T. Screw D3x10 "A"

M. Screw M3x5xP0.5

S.T. Screw D2x8

FOB H.K.

US Dollar



RECOMMENDED SPARE PART LIST FOR
TV _SYSTEM AND POWER SUPPLY

FOB H.K.
Country Part No. Description US Dollar
S. Africa MMO0O3 UM1286,0,591.25/6.0 3.50
TPO65P 240V Supply NOR 5.20
France MMO0O3 UM1286,U0,591.25/6.0 3.50
TPO65P 240V Supply NOR 5.20
U.K. MM0OO3 UM1286,U0,591.25/6.0 3.50
TPO65P 240V Supply NOR 5.20
Denmark MMOO0O4 UM1286-2,U,591.25/5.5 3.50
TPOOSP Semko Standard 220V 6.90
50Hz
Finland MM004 UM1286-2,0,591.25/5.5 3.50
TPOOSP Semko Standard 220V 6.90
50Hz
Norway MMOO04 UM1286-2,0,591.25/5.5 3.50
TPOOSP Semko Standard 220V 6.90
50Hz
Sweden MMOO04 Uml286-2,0,591.25/5.5 3.50
TPOO9P Semko Standard 220V 6.90
50Hz
Austria MMOO4 uM1286-2,0,591.25/5.5 3.50
TPO66P 230V Supply NOR 5.20
S. Arabia MMOO04 UM1286-2,0,591.25/5.5 3.50
TPO66P 230V Supply NOR 5.20
Belgium MMOQ 04 UM1286-2,0,591.25/5.5 3.50
TPOGGP 230V Supply NOR 5.20
W. Germany MMO004 UM1286-2,0,591.25/5.5 3.50
TPOG6P 230V Supply NOR 5.20
Italy MMO 04 UM1286-2,0,591.25/5.5 3.50
TPO66GP 230V Supply NOR 5.20
Malta MMOO4 UM1286-2,0,591.25/5.5 3.50
TPO66P 230V Supply NOR 5.20
Netherlands MM004 UMl1286-2,0,591.25/5.5 3.50
TPO66P 230V Supply NOR 5.20
Turkey MMOO04 UM1286-2,0,591.25/5.5 3.50
TPO66P 230V Supply NOR 5.20
Yemen MM004 UM1286-2,0,591.25/5.5 3.50
TPO66P 230V Supply NOR 5.20
Australia MM0O08 UM1285E3/4,V, 3.60
55,62.7/5.5
TPO11P 240V/SAA Plastic 6.50
Adaptor
New Zealand MM0O0OS8 UM1285E3/4,V, 3.60
55,62.7/5.5
TPO11P 240V/SAA Plastic 6.50

Adaptor



Country

Kuwait

Malavsia

Greece

Iceland

Hong Kong

Part No.

MMOOCS8

TPOG65P
MMOO3

TPO65P
MM0OO03

TPO65P
MMOOS8

TPO65P
MMOO®

TPOOSP

MMOO3
TP064P

Description
UM1285E3/4,V,
55,627/5.5

240V Supply NOR
UM1285E3/¢,V,
55,627/5.5

240V Supply NOR
UM12§5E3/4,V,
55,627/5.5

240V Supply NOR
UM1285E3/4,V,
55,627/5.5

240V Supply NOR
UM1285E3/4,V,
55,627/5.5

SEMKO Standard 220V
50H2
UM12286,V,591.25/6.0
200V supply for HK

FOB H.K.
US Dollar
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ILLUSTRATED PARTS CATALOG

DESCRIPTION

The lllustrated Parts Catalog (IPC) is provided for the users to identify parts in an assembly. The figures precede the
parts listing and appear either directly dbove the list or on the next page. The first column of the IPC lists the
referenced part In the figures. The second column refers to the Shugart part number for that part. The third column
describes the name and description of the part. The lourth column describes the quantity used [or that assembly.

QUANTITY PER ASSEMBLY

The quantity listed Is the quantity used on basic drive assembly as shown iIn the figure.

RECOMMENDED SPARE PARTS STOCKING GUIDE

The spare parts stocking guide s broken down into three levels. These levels are: Site or Field Support Engineer
(level 1), Branch Office (level 2). and Depot or Headquarters {level 3). It Is assumed that the Site Is replenished by
the Branch immediately, and the Branch Is replenished by the Depot within 30 days.

The inventories that the three levels should maintain are:

Sile 1 to 20 machines
Branch 1 to 100 machines
Depot Unlimited

Depot Parts Only

Branch Replenishment Same as Branch ratio

Table 2 shows the spare parts required to support the Shugart 455/465 drives In the field.

NOTE

Some Depot parts are only unique to the depot. Stocking levels to back up Branch
stocks are shown. These quantities are only a guide and may exceed or not meet each
Individual requirement. Requirements can vary due to usage, applications, and repalr
philosophies. This guide should be modified as required.

FIGURE 1. 455/485 BASIC
DRIVE ASSEMBLY
(SHEET 1 OF 4)



REFERENCE
NUMBER

Ret
1

2

PART
NUMBER

51756
25284
25286
11477

488/465 BASIC DRIVE ASSEMBLY

DESCRIPTION

455/465 MINIFLOPPY™ DRIVE
455 PCB
465 PCB
SCREW

Qry

REFERENCE
NUMBER

VAN D W

10
12

455/465 BASIC DRIVE ASSEMBLY (CONT))

PART

NUMBER

11464
51782
52446
54758
11475
51896
11450
51398
51788
54765

DESCRIPTION

SCREW

CLAMP HANDLE

FACEPLATE

WRITE PROTECT/INDEX DETECTOR
SCREW

GUIDE SHAFT ASSEMBLY

SCREW

CLAMP CAM ASSEMBLY

SPACER

COLLET

Qry

—— et A et B e -

FIGURE 1. 455/465 BASIC

DRIVE ASSEMBLY
(SHEET 2 OF 4)



455/468 BASIC DRIVE ASSEMBLY (CONT.)

REFERENCE PART

NUMBER NUMBER DESCRIPTION
13 11461 E-RING

14 51785 LIFT SHAFT

15 51784 LIFT SPRING
16 51786 LIFTER

17 54768 SHIELD PLATE
18 11468 SCREW

19 54762 TRACK 00 SENSOR

Qry

ettt (N

FIQURE 1. 455/465 BASIC
DRIVE ASSEMBLY
(SHEET 3 OF 4)



455/465 BASIC DRIVE ASSEMBLY (CONT.)

REFIERENCE PART
NUMBER NUMBER DESCRIPTION QTy
20 52445* STEPPER MOTOR ASSEMBLY 1
21 654773* 455 HEAD CARRIAGE ASSEMBLY 1
54814* 465 HEAD CARRIAGE ASSEMBLY 1
22 11476 SCREW 2
23 51895 CLAMP, Guide Rod 2
24 54771 GUIDE ROD 2
25 11456 FASTEN TAB i
26 51887 BASE i
27 654770* DRIVE MOTOR i
28 54767 CARTRIDGE GUIDE 1

* NOT FIELD REPLACEABLE

FIGURE 1. 455/465 BASIC
DRIVE ASSEMBLY
{SHEET 4 OF 4)



PART DESCRIPTION QUANTITY PER LEVEL
NUMBER SITE 8RANCH | pepoT
25284 PCB, 4558 1 3 4
25286 PCB, 468 1 3 4
51781 LOCK CAM 2
81782 CLAMP HANDLE 1 4 4
81783 LOCK SPAING 1 2 2
51784 LIFTER SPRING 1 2 2
51788 UIFTER SHAFT 2 2
51896 QUIDE SHAFT ASSEMBLY 2
81689 CLAMP BEARING 2
52448 FACEPLATE 2 3
54758 FACEPLATE (FULL HEIQHT) 2 3
84758 WRITE PROTECT/INDEX DETECTOR ASSEMBLY 1 3 3
84782 TRACK 00 ASSEMBLY 1 3 3
84785 COLLET ASSEMBLY 2 2
84768 SHIELD PLATE 1 2
84771 GUIDE ROD 2

TABLE 1, 455/465 SPARE PARTS STOCKING GUIDE

SCHEMATIC DIAGRAMS

The following schematic dia

(465},

grams are furnished as an aid to malfunction analysis of PCB’s 25284 (455) and 25287
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~Peripheral Drawings
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APPENDIX C
SOURCE CODE LISTING
-CP/M BIOS (2.24)

-MSX DOS



ghhdin

? msx bios
: for msx computer aquiped with svi-707
?
,h'hﬁ'
1. support 80 column card ( auto-detected )
2. translate move cursor key to wordstar cursor movement
3. do not allow user to asigen con: = { 80-col. ) L{f not present

4.

Egyfolelnput keyboard,

support 10 function keys:

output 80 column card

H

H

H

1

H

|

: crt: - input keyboard, Ooutput tv { 39 column )

' bat: -~ input rs2lic, output printer

: ucl: - input keyboard, output 80 column card

!

! rdrs

] - all input from rs232

!

' punt

' - all output to rs232

!

' 1ist device:

1 tty: - output to 80 column card

' crt: - output to tv ( 39 column )

! lpt: - output to printer

' ulls - output to 80 columnh card

.280
’.ﬁﬁﬁﬁ.
. consgtants

’Qiﬁﬁﬁ

1system

drive equ Offfah tlocation of drive bank

video equ 0fffeh tlocation of 80 col-card bank

ram equ 0fffdh tlocation of ram bank

motime equ Offfch jmotor timer counter

motron equ 0f££fbh tlogical motor on / off

foby equ 0f££0h riohy detected when cold boot

rconsole out

vdata equ 98h ;jdata register of vdp - 9129

vaddr equ 99h raddress latch of vdp - 9129

sndadr equ 0aoh raddress latch of sound gen.

sndwrt equ Oalh ;rdata write of sound gen.

sndrd equ 0az2h tdata read of sound gen.

chaamp equ 8 tchannel a amplitude ragister

crtadr equ 78h raddress latch of 6845 crt controller

crtctr equ 79h 1data read / write of 6845

porta equ 0adh 11 / o port a of 8255

porth equ 0avh iport b of 8255

portc equ Oaah tport c of 8255

bell equ 7 tsound bell

bs equ 8 tback space

tab equ 9 stab.

1f equ Oah tline feed

chma equ Obh jcursor home

£f£ equ Och 1form feed

cr equ 0dh scarriage return

esa equ 1lbh tescape

crig equ ich jcursor right

clft equ 1dh jcursor left

cup equ leh fcursor up

cdwn equ 1fh scursor down

curblk equ 0dbh’ tcursor block code
tchange to Offh and invert mode
tlater

cxmin equ 20h 180 column min. cursor x coordinate

cxmax equ cxmin+79 180 column max. cursor x coordinate

cymin equ 20h 180 ‘column min. cursor y coordinate

cymax equ cymin+23 180 column max. cursor y coordinate

cxmin4d equ cxmin 140 column min. cursor x coordinata

cxmax4 equ cxming+38 3140 column max. cursor x coordinate

cymind equ cymin 140 col. min. y

cymax4 equ cymin4+23 140 col, max. y

lobyte equ 3 tiobyte location of cp/m

screen aqu 0b800h 3180 column 2k screen buffer starting
tbank should refer to register (video]

rdscn equ 0800h 3140 column 1k screen buffer for read
tnote: this buffer is in video ram

wrgcn equ rdscn+4000h 140 column lk screen buffer for write

rprinter

prtpt equ 91h sprinter data output port

prtatb equ 90h rprinter data strobe port, write only

prtdor equ 90h sprinter busy read, bit 1

pbuBy equ 1 sprinter busy bit

strobe equ 1 tstrobe data, i.e. bit 0



rsplst
wsplst
rsplen
wsplen
:drive
drivea
driveb
onmotr
sidal

reqpt

selpt

compt
sttpt
trkpt
secpt
datapt
tcpm
tmsx®
secno
rserr
wserr
wterr
speed

restor
stepin
see
rsect
wsect
busy
drgb
trk00
skerr
crcerr
wprot
bios
ccp
bdos

tobdos
,iﬁttt

H
’..ﬁ.ﬁ

.
H

equ
equ
equ
equ

equ
aqu
aqu
aqu
aqu

equ

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

aqu
equ
equ
equ
aqu
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

0c00h
rsplst+*4000h
40h
rsplen+40h

9h
Oan

8

4
Ttbch

7fbch

7EbBh
compt
T£b%h
7f£bah
T£bbh
7€Ebeh
TEbED
L7
lch
Ich
64h
Oh

Oh+speed
S4h+speed
14h+speed
80h

Galh

0

1
2
4
]
6
0e600h

bios-1600h
ccp+800h
5

jump vector

boot
whoot
const
conin
conout
list
punch
reader
home
seldsk
settrk
setsec
setdma
read
write
listst
sectra
dphtbl
dpotbl
skytbl
20
bios

1 disk parameter headers

!

dphthls

iprinter spool buffer start for read
tprinter spool buffer start for write
1*100h = printer spool buffer end fot read
1*100h = printer spool buffer end for write

ton motor and sel. drive a

jon motor and sel. drive b

ron motor

:1select side 1

1data request port read only
sbit 7 » 1 for 1793 interrupt
tbit 6 = & for 1791 data request
1drive select port

tbit 0 = 1 for select drive 0
tbit 1 = 1 Eor select drive 1
sbit 2 = 1 for select side 1
tbit 3 = 1 for motor on
tcommand port of 1793 write only
tatatus port of 1793 read only
rtrack port of 1793

1sector port of 1791

tdata port of 17913

t1switch to go to cp/m

;switch to go to msx-dos

imax sedtor for gvi format
tread sector error mask

ijwrite sector error mask

twrite track error mask

1speed of track to track access

10 - 6ms step

1l - 12ms step

12 - 20ms sStep

33 - 3J0ms step

scommand word for restore to track 0
;jstep in 1 track

t1seek required track

tread sector command

jwrite sector command

1disk controller processing command
jdata request

ttrack 0

1seek record error

tcrc check error

jwrite protected

tbilos start

jccp start

tbdos start

tbdos call entry

tpoint to disk parameter header table
tpoint to disk parameter block table
tpoint to soft key table

tno of sect to boot

tloc to place bios



dpbase!

tdrive A 318 format, double side

tno sector translation tabla

13v format double side
scheck vector
tallocation vector

or 2 side °

1sv format double sjide

13v format single side

1osborne format

tkaypro format

svadpht

db 0,0

db 0,0

db 0,0

db 0,0

dw dirbuf

dw dsvdpb

dw svcsv(

dw svalvo
tdrive B 318 format, 1
svbdph:

db 0,0

db 0,0

db g,0

db 0,0

dw dirbuf

dw dsvdpb

dw svcavl

dw svalvl
sdrive B 328 single side
ssvdpht

db Q0,0

db 0,0

db 0,0

db 0,0

aw dirbuf

dw ssvdpb

d sgvcyv

dw ssvalv
1drive b csvorne format
osbdpi:t

db 0,0

db 0,0

db 0,0

db 0,9

dw dirbuf

dw osbdpb

dw osbcav

dw osbalv
;1drive b kaypro format
kaydph:

db 0,0

db 0,0

dh 0,0

db 0,0

dw dirbuf

dw xaydpb

dw kaycsv

dw kayalv
1tdrive b 12 format
8l2dph:

db 0,0

db 0,0

db 0,0

db g,0

dw dirbuf

dw s12dpb

dw sl2csv

dw sl2alv
sdrive b 14 format
di4dph:

db 0,0

db 0,0

db 0,0

db 0,0

dw dirbuf

dw dl4dpb

dw dld4csgv

dw dl4alv
tram disk
ramdph: db 9,0

db 0,0

db 0,0

db 0,0

dw dirbuf

dw ramdpb

dw ramcsv

dw ramalv



H ; 18 sector / track
1 318 single side t 40 track / disk
' ? 2 kbytes / block
7 256 bytes / sactor H 2 reserved tracks
3 17 sactor / track ' 64 directory entries
[ 40 track / disk :
! 1 kbytes / block sl2dpb: dw 16
' 3 reserved tracks db 4
[ 64 directory entrles db 15
i db 1
dpbtbl1 dw 84
ssvdpbt dw 34 1sac/trk dw 127
db k] tblock shift db 192
db 7 1block mask db 0
db 1] jextent mask dw 12
dw 156 1disk size-1 dw 2
dw 63 tdirectory max ,
db 132 ralloco ' bondwell 14 format
db 0 rallocl .
dw 16 tjcheck size s 256 bytes / sector
dw 3 jreserved trk : 18 sectors / track
¢ ’ 80 track / disk
7 msy% doubla side ' 2 kbytes / block
i 3 2 reserved tracks
7 256 bytaes / sector ' 64 directory entrles
[ 17 sectors / track :
' 80 tracks / disk d1l4dpb: dw 36
: 2 xbytes / block db 4
i 3 reserved tracks db 15
s 64 directory entries db 1
i dw i70
dsvdpb: dw 34 dw 127
db 4 db 192
db 15 db n
db 1 dw 32
dw 162 dw 2
dw 63 H
db 80h H ram disk
db 0 i
dw 16 : 256 pytes / sector
dw 3 ' 16 sector / track
i : 16 track / disk
[ osborne disk drive : 1 kbytes / block
i : 0 reserved track
] 1 kbytes / sactor ’ 32 directory entries
: 5 sector / track H
? 40 tracks / disk ramdpb: dw 32
: 1 kbytea / block . db 3
H 2 resarved tracks db 7
' 64 directory entries db 0
H dw 62
osbdpbi dw 40 dw 31
db 3 db 8oh
db 7 db 0
db 0 dw 0
dw 184 dw 0
dw 63 :
db 192 ;patch cpm to fit svi-318
db 0 ;
dw 16 ds 31
dw 3 '
: t note: this part of program must be placed on memory
' kaypro disk drive ' starting from O0e715h.
U ' to display 40 / B0 column directries
; 512 bytes / sector '
H 10 sector / track patchl: push de 19ee ccp.asm for detalls
! 40 tracks / disk push’ be 1save ccp's [bc]
' L kbytes / block call gatwid tget width code either 1 or
' 1 raserved track and b
’ 64 direcrory entries pop be srestore ccp's [bel
[ jp ccp+433h+B0h jreturn
kaydpb: dw 10
db 3
db 7
db 0
dw 194
dw 63
db 192
db 0
dw 16
dw 1

bondwall 12 format

- e we e

256 bytes / sector



i
patch2s push

af tsea ccp.asm for details
push be 1save ccp' (bcl
call getwid ;gat the width code either 1 or 3}
cp b
pop bc trestore ccp's [bc)
ip ccp+468h+80h rand return
H
gatwidt push af 1save input state
1d a, (Lobv*e) 1get lobyte
and Jh tmask others except con:
cp 1lh ;40 cobumn crt: display ?
jr 2,waxit ;1€ so
1d a,l tall else are 80 column devices
waxit: 1d b,a
pop af
rat
hook1 equ ccp+430h+80h ;loc jump to patchl
honk2 equ ccp+465h+80h 1loc jump to patch?
,Qlﬁﬂl
H 3oft keys
:Qllﬂi
skytbl:
funkey:
db "DIR",cr,0,0,0,0
dbh 2,0,0,0,0,0,0,0
ab "STAT",0,0,0,0
db 0,0,0,0.0,0,0,0
db "STAT *.*",cr
dbs 0,0,0,0,0,0,0
db "LOADFKEY" ,cr
db 0,0,0,06,0,0,0
db "COPY707",cr
db 0,0,0,0,0,0,0,0
db "DIR A1",cr,0
db 0,0,9,0,0,0,0,0
db "STAT ",cr,0,0
db 9,0,0,0,0,0,0,0
db "STAT At* . *",cr
db 0.,0,0,0,0
db "FORMAT" ,cr,0
db 9,0,0,0,0,0,0,0
db "SYSGEN",cr,0
db 0.0,0,0,0,0,0,0
,iitﬁt
3 interrupt routine
,i'.i'
intr: push af
puslh bec
push de
push hl
in a, (vaddr) treset intr

t decrement counter for amplitude of bell

14 a, {sndamp} 1load sound amplijtude
or a
jr z,nosnd 1skip 1f amplitude 2 0
dec a tdecrement sound amplitude
1d {sndamp) ,a :store sound amplitude
1d a,chaamp tpoint channel a ampljitude
out (sndadr) ,a
1d a, (sndamp) tget channel a amplitude
out (sndwrt) ,a
nosnd:
1 decrement counter for repeat key
1d a, (keycnt) tload repeat counter
or a
jr z,norpt 1skip for no repeat key
dec a tdecrement repeat counter
1d (keycnt) ,a 1store repeat key counter
norpt:
: decrement disk drive wmotor counter
intakp: 1d a, {motron} t1is motor logically turned on ?
or a
jr nz, inskpl 1skip if logically on
1d a,{motime) tis motor physically off ?
or a
jr 2, 1inskpl 19x1p if physically off
dec a t1f not off, dec motor timer
jr nz,inskp2 tskip Lf motor timer not equal 0
call drion 1if = 0 , turn on drive bank
call offmot tturn off motor physically
call drioff tswap off drive bank
xor a treget motor timer
inskp2: 1d {motime) ,a jatore motor timer



inskpls
1 scan key and store in buffer
+ 80 that conin or const can get it

call scan 1scan keyboard physically
or a rany key is pressed ?
jr nz,press tbranch to pressed
1d nl,newkey tno key pressed then,
14 de,oldkey 1oldkey buffer = newkey buffsr
1d be, 10 tkey buffer size = 10 bytes
ldir
press: 1d (prsflg),a tif beinj pressed, set press flag
jcheck caps lock key
14 a, (ctlkey)
and 08h jcaps lock pressed ?
jr z,capl 1skip if not pressed
1d a, (ctlky2) 1get last caps key status
and 08h jnot pressed ?
jr nz,capl 1skip for pressed
14 a, (capflqg) jcomplement caps flag
cpl ;11f caps from not pressed to prassed
14 (capflg),a
1show caps flag to led
capl: 1d a, (capflg)
or a
jr nz,scap
rcap: in a, (portc)
or 40h toutput = 1 for flag reset
jr scapl
scap: in a, {portc)
and Obfh routput = 0 for set
scapl: out {portc),a
14 a, (ctlkey)
14 {ctlky2),a jstore present to last key status

H
1 printer output

'

; move data from printer spooler buffer to printer
1 max. move 7 charactors

ptroutt 1d a, (msgrdy)
or a
jr z,ptrskp scheck message in buffer
in a, {prtsor}
bit pbusy,a
jr nz,ptrskp tcheck printer busy
14 a,0ffh
1d (bufrdy),a - sbuffer ready for data
14 hl, (outptr) sget spool out pointer
1d a,l
out {vaddr) ,a spoint to buffer loc.
1d a,h
out {vaddr) ,a
in a, (vdata} 1gJet message
out (prtpt) ,a
call dlyoo 1delay for strobe data
xor a
out {prtstb) ,a tsend strobe pulse
call dlyoo0
cpl
out (prtstb} ,a ;reset strobe pulse
inc hl 1inc pointer
1d a,h
cp rsplen jto vram end ?
jr nz,outrol
1d hl,rsplst
outrol: 1ld {outptr) ,hl
call chkptr 1all message printed ?
1d {msqrdy} .a jupdate message ready flag
1d a,140 1set delay 700 usec for printer
ptrdly: dec a
jr nz,ptrdly
14 a, (prtent) jwithin 7 charactors ?
dec a
1d (prtcnt) ,a
ir nz,ptrout ;print another char.
ptrskpt 1d a,’7
id {prtcnt);a jreset printer counter to 7
pop hl
pop de
pop be

.pop af



nop

nop
nop
el
reti
Iy
H cold boot
'ﬁi.'t
sinitial data for 40 column crt
setcrtt db 0bOh,81h,2,82h,0,84h,0£4h,87h
rinitial data for sound generator
setsnd: db 0,80h,1,0,7,0feh,B8,0 *
boot:
di
1d 9p,ccp-2
in a, {portc) 1o0ff cap lamp
or 40h
out {portc),a
1d a, {ram)
out (portaj,a 164k
' initial sound generator for bell
1d b,4 1set counter
1d hl,setsnd tset pointing to init data
satsl: 1d a, (hl) 1get register no
out {sndadr) ,a soutput to latch
inc hl :inc pointer
1d a, (hl) sget init data
out {andwrt),a soutput to sound register
inc hl 1inc pointer
djnz setsl
: character buffar 0-7ff
: display buffer 800-bff
H 40 column display
1d b,8 rset counter
1d hl,setcrt
setcl: 1d a, (hl) 1set tv display format
out {vaddr) ,a
inc hl
djnz setcl
1d a, (Loby}
and 3h
cp 1
jr nz,card . thave 80 column card
1sat no B0 golumn card flag
1d (Elag40) ,a tElag 40 = |

H
tin order to provide a 13k continous ram for printer spool buffet
1swap memory

1d hl,800h sread pattern
1d de,4000h jwrite pattern
1d bc,800h rcounter
swapnm: 1d a,l 1load charactor pattern
out {vaddr) ,a 1from msx defined place
1d a,h tto more efficlent loc.
out {vaddr) ,a .
in a, (vdata)
push af
1d a,e t1store in new loc.
out {vaddr) ,a
1d a,d
out {vaddr) ,a
pop af
out {vdata) ,a
inc hl
inc de
dec bc
1d a,b
or c
jr nz,swapm
sinit ram card
in a, (porta)
1d fpbank4) ,a 1save present bank
and 0cOh
or 2ah 1switch to ram disk
out {porta),a
fchack svi =~ 747 present
1d hl,07fe0h

1d b,50 1check 50 bytes



chkrdk: inc hl
dec a
1d {hl),a
cp (hl)
jr nz, tocard yskip for no ram card
djnz chkrdk
1d a,l
1d {ramdok) ,a :1set ram disk ok flag

rinit avi - 747 directory

:£111 directory with 0eSh --- no files

1d bc,1024 tlk fore3l2 directory entries
1d hl,0
1d e,0e5h
iramdk: 1d {hl),e
inc hl
dec bc
1d a,b
or c
jr nz,lramdk
jcopy page 4 memory access program to ram card
1d de,wrtpdl 1get dest. pointer

1d hl,ovrlay 1get source pointer
1d bc,endlay-ovrlay 1set counter
1dir
tocard: 1d a, (pbank4d}
out (porta) ,a irecall present bank
cardtg call clrtxt yclear screen
!
H after swap sScreen memory enable display
H
1d a,0£0h
out (vaddr) ,a
1d a,081h spoint to display regq.
out (vaddr) ,a
]
[} check for second drive
H
call drion tgwitch on drive bank
1d a, (reqpt) 1get request port
and 20h ;any 2nd drive ?
1d (sngdri},a 1set single drive flag
call drioff 1off drive bank
H load ccp and bdos
H
call botdos ;load bdos and ccp
1d a, {loby) ;default 80col and lpt
1d (iobyte) ,a
1d c,9 1display header
1d de, header
call tobdos
1d a, (lobyte)
push af
1d a,l 1set to crt
1d (iobyte) ,a
1d c,9 tdisplay header for tv
id de , headet
call tobdos
pop af
1d {lobyte) ,a ;recall iobyte
1d a,o ;1select drive a
14 {4h) ,a tstore in current drive
1d c,a 1to ccp
ip ccp
header: d [$3
db *SPECTRAVIDEO CP/M-80 °
db 'Revision 2,24',cr,1f
db 'for SV1I-707 ( release 1.0 )',cr,1f
db 'Copyright ({(c) by Digital '
db 'Research’,cr,1f
db 1£
db 'S’
’.....
: warm boot
’.....
wboott
di
1d sp,ccp-2
call botdos ygat ccp and bdos
tcep: 14 a, [4h) tget current drive
14 c,a
13 ccp
'ﬁﬁiib
boot bdos

!
prtats



botdos:

boldl:

botd2:

1d a,0clh

1d (038h) ,a

1d hl,intr

1d (039h) ,hl

14 (038h) ,a

1d a,22

14 {seccnt),a

14 a,l

1d fhsttrk) ,a

1d a,l12 _

1d {hstseqg) ,a

call drion
sdefault to drive a:

1d a, (hstdsk)

push af

xor a

1d (listdsk} ,a

call onmot

call restr

call drioff

1d de,ccp

pusn de !

call readhst

pop de

1d hl, (hstbuf)

14 bc, 256

1dir

id a, [secent)

dec a

1d {seccnt},a

jr z,botd2

1d a, (hstgec)

inc a

14 {hstsec),a

cp 17

jc nz,botdl

1d a,o

1d (hatsec) ,a

14 a, {hsttrk)

inc a

14 (hsttrk) ,a

jr botdl

pop af

1d {hatdsk) ,a

init jump vectors

14 a,0c3h

id {Oh) .a

1d {5h) ,a

14 (hookl) ,a

1d (hook2) ,a

14 hl,bios+]

1d (1h) ,ht

14 hl,bdos+6

1d {6h) ,hl

14 hl,patchi

1d (hookl+1},hl

14 hl,patech2

14 (hook2+1) ,hl

xor a

14 (hstact) ,a

14 {(unacnt) ,a

ret

console status

cont
Q ==~

1
2 —=-
)

di
call
efi
nop
dai
ret

fobyte bit 0,1
keyboard
keyboard
rszl2
keyboard

constl

tinterrupt handler

122 dectors for ccp and bdos

ystart from track 1 sector 12

1switch to drive bank

sthe current drive is saved

yturn motor

tregtore to track ¢
1off drive bank
122 gector data load to loc.

finish ?

tinc sector number

1inc track no

trecall current drive

1 Jump

ywarm boot jump

tbdos jump

scpm patchl jump
scpm patch2 jump

s1init deblocking flags

gtart ccp



-

constlt

nokeyt

keyint
catokt

batsti

’lil"

1
,lliib
coning

conini:

Lnput2:

tptkey:

rkeyl’

fkeyt

fkeyls

tkeyl:
tkey2:

1d
and
cp
ip
1d
or
jr
1d
or
jr
call
cp
jr
14
or
jr
1d
jr
1d

raet
rst

console

di
call
el
nop
di
ret

1d
and
cp
jp
1d
or

ip

el
nop
nop
di
call
or
jr
call
cp
jr
1d
or
jr
1d
1d
1d
1d
inc
dec
1d
or
jr

sla

a, (fobyte)
3h

2

2z,bpatst
a,{(funflg)
a
nz,keyln
a,lprsflg)
a

z,nokay
cmpkey
Offh
nz.keyin
a, (keycnt)
a

z,keyin
a,0

cstok
a,0ffh

input

coninl

a, (iobyte)
Jh

2h
2,batin

a, (funflg)
a

nz, functl

chkprs

a
z,input2
cmpkey

Offh

nz, fkey

a, (keyent)
a

nz,input2
a,b
(kevcnt) ,a
hl,newkey-1
c,10

hl

c
a, (hl)

a
z2,rptkey

{keycnt) ,a
a, (ctlkey)
03h
z,fkey2a
02h

2, fkey)d
a,78

a,80

a,c

;get con: assign
tbat ?

sdisplaying function key ?

:1f function key then key is reaady
spressed ?

1same key ?

ttime for repeat key ?

rget con:
:bat: input ?

t11f function key, get functlon key

;1f no key input
;swait until intr. scan a key

icheck any key pressed

jchanged ?

rrepeat key count time up ?

jreset repeat ey count = §

13tore key

1get no of the key

1in order to get ascii from table
1*8

;resaet key count to 40 for not press

1ctrl
yshift



id b,0 jpoint to key table

14 c,a
1d hl,keytbl
add hl,bc
14 a, (nhl) t1load ascli code of the key
1d (temp®},a
1d hl,newkey 1save newkey to old key buffer
14 de,oldkey
1d bc,10
ldir
1d a, {temp0})
cp 128
jr nc, funct0 tfunction keys codes are greatar than 128
rat
fkey2a: 1d a, jcapfly) :get cap lock flag
or a
jr z,fkey?2 ;skip for cap flag reset
14 a,c tcheck Lf input {s alphabet
cp 16h
jr c,fkey2b tinput 1s alphabet
cp 3oh
jr nc, fkayb
xor a tinput not alphabet
jr fleyl
fkey2h: xor a
' r fkey?2
;get function key strings
functl: 1ld hl, (€uhadr) iget function key lnput string
jr funct2
functy: add a,a :*16 for they are 16 bytes apart
add a,a
add a,a
add a,a
1d c,a
14 b,0
1d hl, funkey tpoint to function key table
add hl,bc
funct2y 1d c, (hl)
inec hl
1d a, (hl) 1if follow is O, function flag is reset
1d (funadr) ,hl 1save function key pointer
1d {(funflg),a 19et function key flag
14 a,c
ret
,htaﬁﬁ
scan key routine
,0‘...
scant 1d a,l tcheck 3 times for debounce
jr scan$
scan0: 1d (hil) ,a jstore new key
1d a,d 1if key changed debounce = 4
scan5: 1d (templ) ,a
scanl: 1d hl, tmpkey jpoint to temp. key buffer
1d c,9 sinitial scan line to line 9
in a, (portc) tstore present port c status
push af
scan2: {n a, (portc) joutput scan lines
and 0£0h
or c
out (portc),a
nop
nop
in a, {portb) 1get matrix feedback
cpl tthey are 0 for pressed
1d (hl),a jestore in temp. key buffer
inc hl
dec c sjscan another line
jp p,scan2 tloop for not finish
pop af srestore port c status
out {portc),a
sdebounce checking
14 de, tmpkey 1get temp key
id hl,newkey 1get new key
1d b,10
scand: 1d a, (de)
cp {hl) 1save
ip nz,scand sbranch for still bounciny
inc hl
inc de jchiackk pext bvte
djnz scanl 1 loop
1ct a, (templ)
dec a jdebounce ok ?
id {templ) ,a

ir nz,scanl thranch for debounce not finish



1d

1d {ctlkey),a
and OelOh
1d (newkey+3) ,a
chkprs: 1d hl,newkey
1d b,10
scand: 1d a, (hl}
or a
ret nz
inc hl
djinz scand
ret
"ﬁﬁt*
] compare keys
¥ check 1f newkey = oldkey
,tttti
cmpkey: 1d hl, newkey
1d de,oldkey
1d c,9
ompkyl: 1d a, (de)
xor (hl)
jr z,3mkey
and {hl)
jr nz,getkl
smkeys inc hl
inc de
dec c
i p,cmpkyl
dec hl
dec de
1d be, 10
lddr
1d c,0ffh
cmpoks 1d a,c
ret
gatkl: sla c
sla c
sla c
getkey: rr a
jr c,cmpok
inc c
ijr getkey
,Ai..&
key table
,li...

a, (hawkey+3)

;save ctrl key in control key buffer
sclear ctrl keys

1check any key pressed ?

1pressed, return with accm non-zero

tloop checking
1not Pressed, return with zero accm

tpoint to newkey
tpoint to oldkey

schanged 7?7

twhich bit have change
tbranch 1f channge from 0 to 1
1check other keys

tloop checking

t1load new keys

s1f reset to '0’

tcopy newkey to old key if nokey

jreturn with a = 0ffh for no kay
tsame input

tget mo of the key
1c * 8 + log2 a

sthe keyboard matrix 1s shown below
;amall letter table

keytbl: db
db
db
db
db
db
db
db
db
db

'01234567"'

'89-2',8ch,' (]’

27h,80h,"',./
’cdefghij'
*kimnopqr'
'stuvwxyz'

! ',128,129,130
131,132,esc,tab.20h,bs,20h,cr
20h,chma,20h,7fh,19,5,24,4

l‘_./

iblock letter table

kaysnt: db
db
db
db
db
db
db
db
db
db

')te#sy’ ,Seh, '’

"*{',SEN,"+',Tch, 2"

‘"*,7eh,'§4? AB'

'CDEFGH1J’
' KLMNOPQR'
'STUVWXYZ'

' ',133,134,135
136,137,e3c,tab, 20h,kts, 20h,cr
20h,£E£,20h,7fh,19,5,24,4

|+_./ ]

jcontrol key table

koyctlt db
db
db
db
db
db
db
db
db
db

‘01234567

'89-=',28,27,29,"'t"'

2M,600,%, ./

‘,1,2

),4,5,6,7,8,9,0ah
Obh,0ch,0dh,0eh,0£fh,10h,11h,12h
13h,;14h,15h,16h,17h,18h,19h,1ah
! '0128,129,130
131,132,e8c, tab, 20h,bs, 20h,cr
ZOh,chme,ZOh,7fh,19,5,24,4

ey



,An.n.

? console output routine
’nhhﬁﬁ
!
' fobyte 0,1
' 0 --- 80 column
' 1 ~-~ 40 column
! 2 --- list device
' 3 -~- 80 column
H
cohout?
di
1d (8tkbuf) ,sp
1d sp,blostk
call coutl
1d sp, {(stkbuf)
el
nop
di
ret
!
contl: 1d a, {iobyte)
and Jh
cp 1h
jp 2,dspdo
cp 2h
jp z,list}
1d a,(flagd0)
or a
jp z,dspB0
dsp40:
terasé cursor
call xytoc4
1d de,wrscn
add hl,de
14 a,l
out (vaddr),a
14 a,h
out {vaddr) ,a
14 a, (curbuf)
out (vdata) ,a
1d a, (escflqg)
or a
jp nz,escsed
1d a,c
cp [
jr e,ctlsed
call outvid
call curfwd
dapokd:
nodasp4: xor a
1d (escflg),a
1d {(esccnt) ,a
dspsk4: call xytocd
1d de,rdscn .
add hl,de
1d a,l
out (vaddr) ,a
1d a,h
out {vaddr) ,a
in a, (vdata)
1d {curbuf) ,a
1d de,wrscn-rdscn
add hl,de
1d a,l
out {vaddr}) ,a
14 a,h
out {vaddr}) ,a
1d a,curblk
out (véata) ,a
ret
,thhnt
' control sequence 40 col
,th.ﬁ
ctlsed: cp bell.
jp Zz,belldo
cp bs
jr z,bs40
cp tab
jr z,tab40
cp 1€
jr 2,1£40
cp chme
jr z,chme40
cp 144

;check fobyte for 40/80 column

1=1 for 40 col, others are B0 ool
1to list device

180 column card lnstalled ?

140 column for no 80 column card

tchange x-y coordinate to buffer pointer
1point to write screen

trecall the hlded character

1in escape sequence ?

3= control keys ?

routput if normal ascili code
radvance cursor

treset all reset status and flags

1write cursor back

1save the character behind the cursor

twrité the cursor block

tsound bell
tback space
ttab

tline feed
rcursor home

tEorm feed



jr z,E€40

cp cr
ir z,crd4o0
cp esc
jr z,es8c40
cp crig
jp z,crig4o
cp clft
je z,clEt40
cp cup
jp z,cupd0
cp cdwn
jp z,cdwn40
r dspsk4
’thﬁﬁ
bell
,EQQQ.
bal140: call sndbel
jr nodsp4
ssound the bell routine
andbel: 1d a,lon
14 {andamp) ,a
ret
’Qbﬁhﬁ
' back space
,hbﬁaa
bad0: call curbs4
1d c,' !
call outvid
jr tdspod
’hﬁﬁﬁﬁ
. tab
,haaﬁa
tab40: call curfwi
1d a, (curx)
and 7
jr nz, tab40
jr tdspo4
,QQQ"
] lina feed
:Qkiii
1£40: 1d a, (cury)
cp cymax4
jr nz,1£41
call scrol4
jr tdspod
1€£41: inc a
1d {cury) ,a
jr tdspo4
;QQ"'
: curgor home
’hliiﬁ
chme40: 1d a,cymindg
1d {cury) ,a
;Q.iiﬁ
: carrige return
’l.iii
crd0: 1d a,cxmindg
14 (curx) ,a
jr tdspo4d
,nha.ﬁ
H form feed
,lin.i
££40:
call clrext
jr chme40
’Q.Qiﬁ
) clear screen
’hﬁhﬁﬁ
clrtxt: 1ld de,wrscn
1d bc,40%25
clrtl: 1d a,e
out {vaddr) ,a
1d a,d
out {vaddr) ,a
lﬁ a,' !
out {vdata) ,a
inc de
dec bc
14 a,b
or c
jr nz,clrtl

ret

tcarriage return
tenter escape esquence
tcursor right

tcursor. left

tcursor up

tcursor .down

tsound the bell



,QQQQQ scrodl:

? enter esc seq 1d a.l
phrahan out (vaddr) ,a
escd0s 1d a,l 1d ah
1d (escflg),a out (vaddr}) ,a
jp dspskd in a, (98h)
preann push af
? cursor up id a,e
phaves out (vaddr) ,a
cupdos 1d a, (cury) 1d a,d
cp cymind out (vaddr) ,a
jr z,tdspod pop af
dec a out (vdata) ,a
jr curdnd inc hl
’Qﬁh.. lnc de
cursor down dec be
prhnnn 1d a,b
cdwnd40s: 1d a, (cury) or c
cp cymax4 jr nz,scrodl
jr z,tdspod ret
inc a IR R
curdnds 1d (cury) ,a : output to video
jr tdspo4d ' the charactor in c reg.
prwhns 3 is output screen pointed by x-y
; cursor left ; where x-y is in curx and cury
phanns preknn
clftd40: 1d a, (curx) outvid: call xytocd
cp cxmindg 1d de,wrscn
jr z,tdspod add hl,da
dec a 1d a,l
I 4 curig4 out (vaddr) ,a
phhhna 1d a.h
' cursor right out (vaddr) ,a
ghhbea 1d a,c
crigd40: 14 a, {curx) out (vdata) ,a
cp cxmax4 ret
jr Z,td5p04 IEAAA L
ine a 3 x~-y to continue
curigds 1d {curx) ,a ; the coordinate stored Ln
tdspod: jp dspok4 : curx, cury ts converted
RALEES 1 to a pointer pointing to
’ cursor backspace H the corresponding screen
[AAALE ! location
curbs4: 1d a, {curx) ETTE N
cp cxmind xytoc4: 1d a, (cury)
jr z,curbdl suo cymind
dec, a 1d hl,0
jr curb4? 1d de, 40
curbdl: 1d a, (cury) - cp Y
cp cyming jr z,X/tod42
ret z xytodl: add hl,de
dec a dec a
1d {cury) ,a jr nz,xytodl
1d a,cxmax4 xytod2: 1d a, lcurx)
curb4d2: 1d {curx) ,a sub cxmind-1
ret 14 e,d
’.‘.ii ld d'o
’ cursor forward add hl,da
prhhnn ret
curfwd: 1d a, (curx) pheaLs
cp cxmax4 H esc sequence
ir z,curfdl TR
inc a escsed: 1d a, (asccnt) tcheck escape status
jc curfd? cp 1
curfd4l: 1ld a, (cury) ip z,9aty4 1set y coordinate
cp cymax4 cp 2
jr z,curf4l jp z,8etxd t1get x coordinate
inc a 1d a,c
1d (cury),a cp 'y
1d a,cxmind jp z,££40 tform feed
curf42: 1d {curx) ,a cp ‘B’
ret jp z,Ef40 sform feed
curfd43: call scrold cp R
14 a,cxmindg jp z, locudo jstart locating cursor
1d {curx) ,a cp A’
[ hesee ret gs ?é?updo jcursor up
[ scroll ip z,cdwnd0 jcursor down
pranne cp c!
scrold: 1d hl,rdscn+40 je z,crigd4o tcursor right
1d de,wrscn cp ‘D’
la bc,40%24 jp z,clftdo tcursor left
cp 'H'
jp z,chmed0 tcursor home

jp dspok4



’.hiih
’h.ihﬁ

locudo:

setyd:

satydl:
setyd2:

tdpskd:
setx4:

setxdl:

satx42:
,Q...t

’
,iﬁ&.ﬁ

dspd0:

ninvt
dspoks
nodspt

dspskp:
srmode:

,ih.ﬁ.

!
prRahh
ctlseq:

locate cursor

1d a,l

14 (esccnt) ;a
jr tdpsk4

1d a,c

cp cymind

jr nc,setydil
1d a,cymind
cp cymax4+i
jr c,setyd2
14 a,cymaxd
1é {cury) ,a
id a,2

1d (esccnt) ,a
jp dspakd

1d a,c

cp cxmindg

jr nc,setxdl
1d a,cxmind
cp cxmax4s+l
je c,satx42
14 a,cxmaxd
id (curx) ,a
jp dspok4

80 column display

1d a, (modflg)
or a

jr nz,srmode
td a,lescfly)
or a

jp nz,escseq
1d a,c

cp L} L]

jr c,ctlseq
1d a,{invert)
or a

ir z,ninv

14 a,c

or 80h

1d c,a

call outvid
cail curfw
call poscur
kor a

1d {escflg),a
1d {esccnt) ,a
ret

xor a

1d {modflg),a
ret

control sequence
cp bell

jr 2,bell0

cp bs

jr z,bs0

cp tab

jr z,tab0

cp 1£

jr z,1€0

cp chine

jr z,chine0

cp ££

jr z,f£0

cp cr

jr z,cc0

cp asc

jr z,a8c0

cp criy

jp z,crigy0

cp clft

jp z,clfto

cp cup

jr z,cup0

cp cdwn

jr z,cdwn0

jr dspakp

1esc sequence

tsound bell
tback space

ttab

tline feead
scursor home
tform feed
tcarriage return
senter escape sequence
tcursor riyhe
tcursor left
jcursor up

tcursor down

LR R R R

,ﬁﬁﬁﬁﬁ

1£01

pall

call andbel :sound the
jr nodsp
back space

call curhs

1d c,' '
call outvid
jr tdspok
tab

call curfw

1d a, (curx)
anc 7

jr nz, tab0
jr tdspok
line feed

1d a, {cury)
cp cymax
jr nz,1€1
call scroll
jr tdapok
inc a

1d {cury) ,a
jr tdaspok

cyrsor home

1d a,cymin
1d (cury) ,a

catrrlage return

1d a,cxmin

1d {curx},a
jr tdspok
form feed

call scnon

1d a,' !

1d (3craan) ,a
id hl,acreen
1d de,3craeent)
td bc,B80%25
1dir

call scnoff

jr chme(

enter 2sc seq

1d a,l
1d (escflg),a
ip dspskp

cursor up

bell



prrhan ool

aup0: 1d a, (cury) scroll: call scnon tturn on screen bank
cp cymin 1d hl,screen+80 tsat pointers for scroll
jr z, tdspok 1d de,screen
dea a 1d bc,80%24 tscroll whole page
jr curdnl ldir
prenan call scnoff tturn off screen bank
' cursor down ret :
’....._ ,.QQQQ
cdwnO: 1d a, {cury) ' screen on
cp cymax ' turn on screen bank
jr z,tdspok prERan
finc a scnon?
ctirdnl: 1d {cury) ,a in a, (porta)
jr tdspok 1d (pbankl) ,a 1save present bank
praean and OcEh
! cursor left ld b,a
parees 1d a, {video) tget vidao bank
olEt0: 1d a, (curx) and 30h
cp cxmin or b
jr z, tdspok out (porta) ,a
dec a ret
ir curigl R AR
pranan ! screen off
) cursor right prAA A
pransn scnoff: 1d a, (pbankl) tget zaved memory bank
origo: 1d a, (curx) out {porta),a
cp cxmax ret
jr 2, tdspok Hh
inc a H output to video
ourigl: ld (curx) ,4a ' . data in c reg. to loc pointed by curx cury
tdspok: jIp dspok prAaa
pheaten outvid: call scnon rturn on screen bank
} cursor backspace call xytoc ;point to x-y coordinate pointed loc
pArhann 14 de,screen
curbs: 1d a, (curx) add hl,de
cp cxmin 1d (hl),c tput data
jr z.curbsl call scnof f iturn off screen
dec a ret
jr curbs? Hh
curbsl: 14 a, (cury) 7 x-y to continue
cp cymin 1 convert x-y ( curx cury }
ret 2z ) to pointer pointing sorean
dec a ' stored in hl
1d (cury,'a ,QQQQQ
1d a,cxmax xytoc: 1d a, (cury)
curbs2: 1d (curx) ,a sub cymin
ret . 1d hl,0
pranan 1d de,80
t cursor forward cp 0
praran jr Z,xytoc2
curfws 1d a, (curx) xytocl: add hl,de
cp cxmax dec a
jr z,curfwl ir nz,xytocl
ino a Xytoc2: 1d a, (curx)
jr curfu2 sub cxmin
curfwls 1d a, (cury) 1d e,a
cp cymax 1d d,0
jr z,curfwl add hl,de
inc a ret
1d (cury),a gRARAN
1d a,cxmin H position cursor
curfw2: 1d (curx}) ,a ! move curcor to position
ret t specified by curx cury
curfwl: call scroll pRANES
1d a,cxmin poscur: call xytoc
1d (curx) ,a 1d a,l14
ret out (crtadr) ,a
gArnan 1d a,h
t scroll out (crtctr) ,a
1d a,ls
out (crtadr) ,a
1d a,l
out (crtctr}),a
ret
,QQQQQ
! escape sequence

;.t..ﬁ



ascseq: 1d a, {esccht)

cp
jp z,sety tset y coordinate
cp 2
jp z,9etx t9et x coordinate
1d a,c
cp '3 ;form fead
ip z,E£0
cp ‘E' 1Eorm feed
jp z,EE0
cp 'K’ ;eraee to end of line
jr z,etoeal0
cp '3 rerase to end of page
jr Z,etoepl
cp ‘! terase present line
ie z,erallo
cp L' tadd in one line
jp z,add11o0
cp ‘M’ 1delete one line
jp 2,delllo
cp 'y! tlocate cursor
jp 2z, locur0
cp ‘A’ jcursor up
je z,cupl
cp 'B' jcursor down
jp z,cdwno
cp 'c’ jcursor right
Je z2,crigl
cp 'D! scursor left
jp z,clEt0
cp 'H' scursor home
jp z,chme0
cp 'p’ 1set reverse display mode
jp 2,8rev0
cp 'q’ treset reverse display mode
jp z,rarav0
cp ‘x! sset block cursor
jp z,smode0
cp 'y! 1set line cursor
jp z,rmodel
jr todspk
,hh."
erase to end of line
,ﬁh"'
etoell: 1d a, (curx)
push aft t1save cursor x-coordinate
1d c,' ! tload blank
etoell: call outvid joutput to screen
14 a, (curx}
inc a
cp cxmax+1l
1d (curx) ,a
jr nz,etoell tloop until end of line
pop at rrecall cursor x-coordinate
1d {curx) ,a
jr todspk
'.hhlhﬁ
erase to end of page
I.hhh..
atoep0O: call scnon sturn on screen
call Xy toc
1d de,screen
add hl,de
14 c,' !
atoepl: 1d (hl) ,c tblank to screen
inc hl
14 a.h
cp Obfh
jr nz,etoepl :loop until end of page
1d a,l
cp 080h
jr nz,etoepl
call scnoff 10ff screen
ijr todspk
,QQQQQ
? erase entire line
,Q*QQQ
eratlo:r 1d a, lcurx)
push af
1ad a,cxmin
1d (curx) ,a

call scnon



eralk2:

aralll:

eralll:

todspk?t

,...QQ

,QQQQ‘
locur0t

saty:

setylt
saty2:

tdpskp:
satx:*

satxl:

setx2s

,thb&

,adthﬁ
srav0:

,thii

!
priane
rsrev0:y
rareavlie

’Qﬁﬁiﬁ

!
,h“t_i
amode(

,Qi"'

,htitt
rmode0:

rmodel

"hﬁtﬁ

!
)
!

,Q.QQ‘

addl10:

call xytoc

1d de,screen
add hl,de

1d c,

1d b, 80

1d (hl),c
inc hl

djnz eralll

call scnoff
pop af

1d {curx) ,a
jp dspok

locate cursor

1d a,l

1d {esccnt) ,a
ijr tdpskp
1d a,c

cp cynin

jr nc,setyl
1d a,cymin
cp cymax+]l
jr c,sety2
1d a,cymax
1d {cury) . a
1d a,2

1d {esccnt) ,a
i dspskp
1d a.c

cp cxioin

jr ne,setxl
1d a,cxmin
cp cxmax+l
jr c,s5etxl
1d a,cxmas
1d {curx}),a
jr todspk

set invert

1d a,l
jr rsrevl]

raset invert

1d a,0

1d {invert) ,a
jr todapk
set mode

14 a,10

out (crtadr),a
14 a,060h

ir rmodel

reget mode

1d a,l0

out {crtadr) ,a
1d a,068h

out {crtectr) ,a
14 a1

1d {modfig) ,a
ir todspk

insert one blank line
lines above inserted line

scroll up

1d a, (curx
push af

14 a,cxmin
1d {curx) ,a
call scnon

1d a, {cury)
cp cymax

jp z,erall

call xytoc

[IEE R R

e ne me me se

[T RN

delllo:

LA N2 J

(2R 2 X

list:
listl:

print:
ptratr:

push hl

tsave gstart pos.

pop be

scf

1d hl,780h-79 tcarry set
sbc hl,bc

push hl tsave counter
pop bec

1d hl,4creen+780h-81

1d da,9creen+700h-1

ldar

jp erall2

delete one tine

lines below deleted line

scroll up

list program

fobyte bit 6,7

00h -~- 80col

40h --- 40col

80h --- printer
0cOh =--- rd232 output
1d a, {iobyte}
and Octh

ip z,dsp80
cp 40h

ip z dsp4o
cp 0cOh

jp z,rs2320
push kc

ei

nop

nop

ai

pop be

14 a, (bufrdy)
or a

ir z,ptrstr

1d a, (curx)

push af

14 a,axmin

1d {cucx) ,a

call sahon

1d a, leury)

cp cymax

je z,aralll

call xytoc

14 bc,acreen

add hl,ba

push hl tsava present pos.
1d bc, 80

add hl,bc

push hi 1save new pos.
push hl

pop be

1d hl,ascreen+780h+81
scf

sbe hl,bc

push hl

pop be

pop hl

.pop de

ldir

je eralll

rcheck fobyte
:1ist to 80 col
1list ko tkv
tlist to rsz32

1save char.
1wait for interrupt

jto print char. in buffer

t1f it is full

tget char.
jcheck buffer ready

tbranch for buffer full



1d a,0ffh sbuffer filled sign

1d (msgrdy) ,a tmessage is ready for print
1d hl, (inptr) t1get spool buffer pointer
14 a,l
out (vaddr) ,a
1d a,h
add a,40h t1set bit 6 for write data
out (vaddr} ,a tstore char. in spool bhuffer
1d ac
out {vdata) ,a
inc hl 1inc padnter
1d a,h
cp rsplen tend of spool buffer ?
jr nz,inrol tbranch to not end
1d hl,rsplst jreset pointer to start loc.
inrol: 1d {(inptr),hl :store pointer
call chkptr :spool buffer full ?
14 (bufrdy) ,a ;store buffer ready flag 1L for not full
ret
H
! temp
rs2l2o: ret
H check spool pointer routine
H
chkptr: 1d hl, (inptr) tget push in pointer
1d b,h
14 c,1
14 hl, {outptr) iget pop out pointer
or a ireset carry flag
sbc hl,bc rare they equal ?
14 a,h
or 1 :1f equal a = 0 , buffer not ready
ret
'.ht‘lt
: list gtatus
;.ahlt
listst:
1d a, {iobyte)
and 0cOh
cp 80h :checking printer ?
jr z,1lststl ;yes, get buffer ready flag
xor a ‘talways ready for screen and rs5212
ret
Ilstatl: 1d a, {bufrdy)
ret
I
: punch device
PRARER
pthch:
ret
;laitk
H readerl
;l’ﬁltﬂ
reader:
batin:
xor a
ret
shANEN
H ‘disk routines
!QQQQQ
1 cp/m to host disk constants
4
fobyte equ 0003h 1i/0 byte
cdisk equ 00G4h jcurrent disk no.
+ O=a , 1,2,3,4,5,6=b , 7=ram disk
: .
H bdos constants on entry to write
: stored in reqister c -
wrall equ jwrite to allocated

0
wrdir equ 1 twrite to directory
wrnal equ 2 swrite to unallocated

the bdos entry points glven helow show the
code which is relevant to deblocking only.

AR KRk

home the selected disk
Thhbhh



HOME ¢
honeCn:

honed!

’httﬁﬁ

’bﬁiﬁt
seldsk:

galdh:

sald9:

¢ clear
clrrd:

saldl:

salda:;

e e e e e e ne e v

H
msxa
maxb
osb
kay
st2
di4
ssv
raindsk

seld2:

seldl:

seld4:

seldSt

tcheck for pending write

tclear host active flagy

1get selected disk

1save selected disk

71load current selected disk drive
= new disk drive ?

sbranch for new = current

scheck for pending write

iclear pencing write
trrecall selected disk

10 for drive a

tsave selected track
tset selected track = 0

tread to remove pending write
trecall orginal track

1gselect ram disk ?

tis there any ram disk

1d a, (hstwrt)
or a

jr nz,homed
1d (hstact) ,a
ret

select disk

1d a,c

14 {savdsk) ,a
1d a, (hstdsk)
cp c

jr z,seldl

14 a.{hetwrt)
or a

jr nz.clrrd
1ad a, (savdsk)
1d c,a

or a

jr nz,suldl
1d hl,svadph
1d a,c

1d {sekdsk]);a
ret

pending read

14 a, (sektrk)
14 {savtrk) ,a
Xor a

1d {sektrk) ,a
call read

14 a, (savtrk)
1d {sektrk) ,a
jr seldb

cp ramdsk

jr nz,selda
1d a, (ramdok)
or a

jr z,nodisk
14 hl,ramdph
jr sald9
notation of drives
0 = mgx drive a

1l = b » msx drive b
2 = c = mgx drive b,
3 = d = msx drive b,
4 = e = msx drive b,
5 » £ = msx drive b,
6 = g = SVI - 328 sin
7 = h = ram disk svi
equ 0

equ 1

equ 2

equ 3

aqu 4

equ S

aqu 6

equ 7

14 a,c

cp 1

jr nz,s=1d2
1d hl,svbdpa
jr seld?

1d {sekdsk} ,a
ret

cp osb

jr nz,seldl
1d hl,osbdpn
jr seld9

cp kay

jr nz,szeld4
14 hl,kaydph
jr seld9

cp si2

jr nz,seld5s
1d hl,s12dph
jr seld9

cp d14

osborne format
kaypro format
12/14 single side
12/14 double side
gle side

- 747

sosborne drive

tkaypro drive

sbondwell 12 drive

tbondwell 14 drive



jr nz,seldé
1d

hl,dl4dph
jr seld9
galdé: cp sgv 18vi-318 single side
jr nz,nodisk
1d hl,ssvdph
jr seld9
nodisk: 1d hl,0 sno physical or logical drive
ret
’QQQQQ
1 set track given by registers bc
,QQQQQ
sattrkt 1d h,b
1d l,c
1d {sektrk) ,hl strack to seek
ret
;QQQQQ
: set sector given by register ¢
,QQQQQ
satsect inc bc tinc for logical sgector start at 1
1d a,c
1d {saksec} ,a tsector to seek
ret
’QQQQQ
set dma address given by bc
,QQQQQ
satdmnas 1d {dmaadr} ,bc
ret
:th-t
. translate sector number bc
:Ah--a
sactray 1d h,b
1d 1,c
inc hl ;inc for logical sector start at 1
ret
,QQQQQ

~

read the selected cp/m sector ---
the read entry point takes the place of
the previous bios definition for read

~

:DQQQQ
read:
di
call readrt
el
nop
di
ret
readrty call chgdsx schange to suitable diskx format
xor a
1d {uhacnt) ,a
1d a,l
1d (readop) ;a :rread operation
1d (rsflag) ,a ;must read data
1d a,wrua
1d {wrtype),a ;treat as unalloc
jp rwoper 1to perform the read
IRZRE 2

write the selected cp/m sector ---
tha write entry point takes the place of
the previous blos definition for write.

~e e e e

;hh..'
writes
di
call writrt
at
nop
di
ret
writrts call chgdsk 1change to suitable disk format
xor a 10 to accumulator
1d (readop) ,a :not a read operation
1d a,c iwrite type in c
1d (Wwrtype) ,a
cp wrual swrite unallocated?
jr nz,chkuna tcheck for unalloc
’ write to unalloocated, set parmeters
' 1d a,recpbk rnext unalloc recs

db 03eh 11d a,



recpbk: db 0

1d {unacnt) ,a

1d a, (sakdsk) :digk to seek

1d {unadsk) ,a sunadsk = sekdsk

1d hl, (sektrk)

1d {(unatrk),hl tunstrk = sectrk

1d a, (saksec)

dec a :sector start from 0

dac a ;for blocking and deblocking
1d {unasec) ,a tunasec = seksec

!

tthkuna:
icheck for write to unallocated sector
14 a, lunacnt) :1any unalloc rewain?
or a
ir z,alloc t1skip i€ not

, .

' more unallocated records remain
daec . a runacnt = upacnt - 1
1d {unacnt},a
1d a, {sekdsk) ysame disk?
1d hl,unadsk
cp (hl) 1sekdsk = unadsk?
jr nz,alloc 1skip 1if not

'

] disks are the same
1d hl,unatrk
call sektrkcmp jsektrk = unpatrk?
jr nz,alloc 1skip 1if not

!

] tracks are the same
1d a, (seksec) ysame sector?
dec a
dec a 1sector start from 0O
1d hl,unasec
cp {(hl) 18eksec = unpasec?
jr nz,alloc 1skip 1f not

!

] match, move to next sector for future ref
inc {hl) junasec = unasec + 1
1d a, (hl) tend of track?

' cp cpmspt jcount cp/m sectors
db 0feh scp in machine code

cpmgpt: db 0
jr c,noovf tskip if no overflow

H

] overflow to neaxt track
1d (hl),0 . tunasec = 0
14 hl, (unatrk)
ine hl
1d (unatrk) ,hl tunatrk = unatrk + 1

}

noovf:

tmatch found, mark as unnecessary read
xor a ;30 to accumulator
1d (rsflag),a 1rsflag = 0
jp rvoper 1to perform the write

H

alloc:
snot an unallocated record, require pre-read
Xor a :0 to accum
1d {unacnt) ,a junacnt = 0
ine a 11 to accum
14 {rsflag),a ;rsflag = |

1

I

H common code for read and write follows

!

r<oper:
senter here to perform the read/write
Xor a ;0 to accum
1d {erflag) ;a tno errors (yet)
1d a, (seksec) jcompute host sector
dec a tatart from 0
dec a
push he

H 1d b,sacshf 1load no of shift
¢b 05h 11d b,

secspft db 0

getasiat or a jcarry = 0
rra 18hift right
djnz getssh yshift until count = 0

pop be



1d (sekhat) ,a shost sector to seek

] active host sector?
id hl,hstact thost active flag
14 a,(hl}
1d {hl),1 talways becomes 1
or a twas it already?
jr z,filhst 1Ei11 host 1if not
[}
! host buffer active, same as seek buffer?
14 a, {gekdsk)
1d hl,hstdsk rsame disk?
cp (hl) 1sekdsk = hstdsk?
ir nz,nomatch
1
[} same disk, same track?
1d hl,hsttrk
call sektrkcmp 19ektrk = hsttrk?
jr nz,nomatch
'
] game digsk, same track, same buffer?
1d a, (sekhst)
1d hl,hstsec ;sekhst = hstsec?
cp {hl)
jr z,match 1skip if match
¢
nomatch:
;proper disk, but not correct sector
1d a, (hatwrt} thost written?
or a
call nz,uritehst sclear host buff
}
filhst:
;may have to f£1l1l the host buffer
1d a, {sekdsk)
id fhstdsk) ,a
1d hl, (saktrik)
1d (hsttrk} ,hl
1d a, (sekhst)
1d {hstsec) ,a
1d a, lrsflag) ineed to read?
or a
call nz,readhst iyes, 1f 1
AOr a 10 to accum
1d (hatwrt} ,a ;no pending write
matcnt .
jcopy data to or from buffer
1d a, (seksac}) smask buffer number
deda a
dec a
] and secmsk tleast signif bits
db Oe6h
gacmskt db 0
1d l,a rready to shift
1d h,0 tdouble count
rept 7 1shift left 7
add hl,hl
endm
? hl gas relative host buffer address
3 memory mapped version
1d da, (hsthuf)
add hl,de thl = host address
1d de, (dmaadr) tget/put cp/m data
1d bc,128 tlength of move
14 a, {readop) swhich way?
or a
jr nz,rwmove 1skip Lf read
H
3 write operation, mark and gswitch direction
1d a,l
1d (hstwrt},a thstwrt = 1
ex de,hl 1source/dest swap
}
rWwmovet
jc initially 128, de is source, hl is dest
1dir
H
[} data has been moved to/from host buffer
1d a, {wrtype) swrite type
cp wrdir sto directory?
1d a, (erflaq) t1in case of errors

ret nz tno further processing



[} clear host buffer for directory write

or a jerrors?

ret nz :skip Lf so

xor a ;0 to accum

1d {hstwrt) ,a tbuffer written
call Writehst

1d a,(erflaqg)

ret

t
i
}
! utility subroutine for 16-bit compare
H
$

!

gnktrkcmpt
thl = .unatrk or . hsttrk, compare with sektrk
ax de,hl
1d hl,sektrk
1d a, (de) :low byte compare
cp (hl) 1same?
ret nz ;return if not
' low bytes equal, test high 1s
inc de
inc hl
1d a,(de)
cp (hl) )sets flags
ret

tchange disk routine
chgdsk: push at

push de
! push hi
1d a, (sekdsk)
add a,a 1shift to suitable blas
add a,a
1d e,a
1d d,0 116 bit add
14 hl,drvtbl )load drive table pointer
add hl,de
1d a, (hl) yget record per block
1d (recpbk) ,a
inc hl
1d a, (hl) 7load logical sector per track
14 (cpmspt) ,a
inc hl .
1d a, (hl) tload record shift
14 (secmsk) ,a
inc hl
1d a, (hl) :load sector mask
1d (secshf) ,a
pop hl
pop de
pop af
ret

tdrive characteristics table

) recpbk = no of cp/m record per block

) cpmspt = no of cp/m record per track

t secmsk = [ physical sector size ) / 128 - 1

} secshf = loy2 [ ( phiysical sector size ) / 128 |
' db recpbk,cpmspt,secmsk,secshf
drvtbl: db 16,34,1,1 ra msx
db 16,34,1,1 b msx
db 8,40,7,3 :c osborne
db 9,40,3,2 1d kaypro
db 16,36,1,1 je bwl2
db 16,36,1,1 1£ bwldg
[333] 8,34,1,1 :q svi-328
db 8,32,1,1 :h ram disk
,itﬁhﬁ
) hstdskshost disk &
] hstsec=host sect } 0%16
] hsttrk=host track F 0479
) erflag non-zero if error
'hﬁlﬂl
writahst:
1d a, (hatdsk) tget selected disk
cp ramdsk yram disk ?
jp 2,wrtram jwrite ram disk

1d a,l



1d

(motron) ,a

tset motor on flag

call drion tturn on drive bank
call onmot tturn on motor
1d a, (motime) tmotor physically on ?
or a
jr nz,wsec0 tbranch for physically on
1d hl,40000 jdelay 0.S5sec .
call delay0
wasecO: 1d a,lo 1set error counter
14 (erront} ,a
wgecd: 1d a,lgettrk) 1get selected track
call seek( ;1seek track
1d hl,buffer
1d (hstbuf) ,hl
wgecl: call sbias tload physical sector tranform
1d a, (gstsec)
add a,b sadd bias factnr start 0 or |
id (secpt} ,a
id a,wsect 1get write sector command word
1d {compt) ,a ;out to command port
1d bc, reqpt
1d hl, (hatbuf)
1d de, 0 1set timer to check no disk
wschk: Id a, {bc)
add a,a
jp p,wsdata
dec e jdecrement timer
jp nz,wschk
dec d
jp nz,vschk
call offmot ;off motor for no Jdisk
}p rverrl
wsdata: 1d de.datapt ;get data from data port
1p wsdat
wsdrg: d a, {bc) sroad request port
add a,d rshift 1 bit
jr c,+sdone tinterrupt ?
ip m,wsdrq ;data request ?
wsdat: l1d a, {nl) 1get data from buffar
1d {de) ,a ;write to data port
inc hl :1inc pointer
ip wsdrq
wadone: 1d a, (sttpt) scommand finished ?
bit busy,a
jr nz.,wsdone rwait for finish
and wsarr rany write error
ip z,Eini sbranch for ok
tsave error flags for display
1d b,a
1d a, {errcnt) ;error 10 times ?
dac a
1d (errcnt) ,a
jr nz,wsecé :branch to retry
jp rwerr
]
’Qtﬁhh
t
t hstdsk=host disk #
] hsttrk=host track & 0%79
[} hstsec=host sect # 0416
] raad "hstsiz" bytes
] erflag non-zero if error
,QQQQQ
readhsts
1d a, thstdsk) sram disk ?
cp ramdsk
ip z,rdram t1read ram disk
1d a,l
1d {motrori) ,a 1set motor on llag
call drion
call onmot sturn on motor
id a, (motime) smotor physically on ?
or a
ir nz,rseco
1d hl,40000 tdelay 0.5 sec
call delayo
rsecO0s 1d a,lo0 ;set error counter
1d {errcnt) ,a
rsecd
14 a, (hattrk) 19eek required track
call seckd
1d hl,buffer
1d {hstbuf}), hl



roecl:

rchk:

radatas

radrqg:

rndat:

radonet

call
1d
add
1d
1d
14
1d
1d
1d
14
add
ip
dec
ie
dec
iv
call
ip
1d
ip
1d
add
jr
ip
1d
1d
inc
je
1d
bit
jr
and
je

jdave orror

rwnrrls

1d
1d
dec
1d
jr

sbias t1get physical sector bias
a, {(hstsec)
a,b radd physical sector bias
{secpt),a
a,rsect :load read sector command word
{compt) ,a
bc,reqpt
hl, (hathuf) :
de, 0 ;1set timer for no disk check
a, (bc}
a,a
p.rsdata
e
nz,rschi
d ;dec no disk timer
nz,rschk
offmot ;off motor for no disk
rwerrl
de ,datapt sread data
rsdat
a, {bc) ;check request port
a,a tshift L bit
c,rsdons sbranch for interrupt
m, rsdrg 1branch for no data
a, (de) 1read data
{hl),a 1store in memory
hl tinc pointer
rsdrq
a,{sttpt)
busy,a tfinish ?
nz ,rsdone
rserr rany read sector error ?
z,find
flag for display
b,a
a, (errcnt) sretry 10 times ?
a
(errcnt) ,a
nz,rsacd.

s display disk off lina error

H

e e e ve we ve e

CWALL?

1d
out
14
1d
id
1d
call
jp

a,0dch sdisable intr. code
(vaddr) ,a

a,8lh 1point to register 1
{vaddr) ,a

de,msg08 1disk offline

c,9

tobdos sprint buffer

rwerr

¢ this part of program display the disk i/o error
1 display interrupt First
,comment %

dsperr:

1d
out
14
out
1d
add
1d
1d
push
1d
push
14
push
1d
push
1d
push
1d
push
pop
1d
or
jr
1d
1d
add
1d
call

jr

a,0d0h sdisable intr. code
{vaddr) ,a

a,81lh tpoint to register 1}
{vaddr) ,a

a.b srecall error flag
a,a

(erflag) ,a

hl,0

hl

hl,msg02

nl

hl,msg03
hl
hl,msg04
hl
nl,msg05
hl
hl,msqg06
hl

de

a,e

d
2,dspeok
c,9
a,{erflag)
a,a
(erflag},a
¢, tobdos
dsperr



dnpeok: 1ld a, (hstdsgk)

call hexnum
1d a,c
add a,l1h tbias to display alphabet
14 (msq00+8) ,a
1d a, (hattrk)
call hexnum
1d a,b
14 {msgQ00+18) ,a
1d a,c
1d {msg00+19) ,a
1d a, (hstsec)
call hexnum
1d a,b
1d {msg00+30) ,a
1d a,c
14 {msg00+31L),a
1d de,msg00
1d c,9
call tobdos
rwerr:
Jjanable interrupt
1d a,0E0h renable intr. code
out {vaddr) ,a
1d a,081h tpoint to register 1
aut {(vaddr) ;a
3
1d a,l 1set error flag
14 lerflaqg),a
jr rwmof £
fini: 1d a,0 rreset error flag
1d (erflag},a
rwmotf: 1d . a,l20 iset timer for motor physically off
1d {motime) ,a
1d a,o 1set motor physically off
1d (motron) ,a
call drioff tback to cp/m bank
1d a,lerflag)
ret

lJ
} ram disk read writa operation

l

wrtram: 1d a,l 1set Wwrite operation
jc ruraml
rdram: Xxor a 1set read operation
rurami: 1d (phywrt),a rindication of read/write
di .
in a, (porta)
1d (pbankd) ,a ;save present bank
and 0cOh
or 2ah 1switch ram disk bank
out (porta) ,a
1d a, (hsttrk) iget trach
add a,a
ad«l a,a
add a,a
add a,a 1 * 16
1d b,a
1d a, (hstsec)
add a,b sadd and get mem. page pointing
cp rmdbuf ton 4th page ?
jr nc,page4 tbranch for 4 th page
call rwram tget data in ram disk
rwramds 1d a, {pbank4) trestore cp/m bank
out (porta),a
xor a
1d {erflag},a ralways no error
ret
t read / write from buffer to page stored in a
rwram3: 1d d,a
1d e,0 spoint to ram disk addr
1d hl,buffer tpoint to buffer loc
1d a, (phywrt)
or a
jr nz,rwram2
ax de,il 1swap source and dest. for read
rwram2: 1d bc, 256
ldir jcopy data
ret

; page 4 read / write operation



pageds add a,l 1shift three 256 byte page for workspace

14 {locbak) ,a ;save the location
1d a, (phywrt) tidentify read / write
or a
3 nz,wrtpd
rdpd: 1d a, (locbak} iget storad location
1d d.a :save In sufitable register
call rdpdl sraad data
1d a.rmdbuf imove from ram disk buffer to buffer
call r«ranl ;move data
jr raramd
wrtpd: 1d a,rudbuf 1for write operation write to bhuf. firat
call rvraml inove froa buffer to rawm disk buffer
1d a, (lockak) 1qet dest. addr
1d d,a
call wrtpdl ;jwrite from r. d. puffer to didk
jr rvramé
rimdbuf  equ Obch tlocation for ram disk buffer
wrtpdl  equ (rmdbuf+i)*256 ;entry of page 4 write
rdpdl aqu wrtpdl+2 rentry of page 4 read
'
1 this part of program is copied to cram disk bank
[ should be stored in large huffer to reduce ram size
i
ovrlay:
wetpd2: jr wrtpdl Jjump to write
riipd2:r  1d a,0aah :64% all ram disk
out {porta),a tswitch page
14 e,0 1source loc. pointer
1d 1,0
1d h,rmdbuf jread from buffer
ex de,hl
1d bc, 256 1set counter
1dir
rdpdlt 1d a,06ah tback to bios page
out (porta) ,a
nop
nop
nop
nop
nop
rat
wrtpdl: 1d a,0aah 164k all ram disk
out (porta) ,a
id e,0
1d 1,0
1d h, rmdbuf jwrite to buffer
1d bc, 256 1set counter
ldir
jr rdp43
endlay:
1
sbias: 1d hl,sebias tget sector bias table
1d b,0
1d a, (hatdsk}
1d c,a
add hl,bc spolnt to selected disk bias
1d b, (hl) tget bias
rot
seblas: do i.1,1,0,0,0,1 1 for start from 1
i
otnot: 1d a, {snydri) :single drive lnstalled ?
or a
14 a, (hstdsl) 1preload selected logical drivn
jr nz,don4 ;branch for always drive a:
or a
jr nz,donl toranch for drive b
dond: 1d b,a isave hstdsk in b
14 a, (dabak) ;get last logical drive assign te a: phylcal
cp b slast logical drive = present logical drive
14 a,b
1d (dabak) ,a :1save present logical drive

tinstruction added to disable the
tchange disk warning

jr donS

jr z,don5 sbranch for no change

1d de ,msq20 iprint 'insert !

call prtmsg routput to screen

1d a, (dabak) rget loglcall drive assigned
cp S5V :svi single side format ?

jr nz,doné

1d de ,nsy26 rprint 'svi-single side®

jr don7



donét

don8:

don9:

dona:

donb:
don7:

donS:

donl:

don2:

donl:

'

'

'
premsg:
prtml:

H
m5G20¢

mag2l:
mag22:
mng23:
mng24:
mng25e
mng26 e
mag27:
'

cp

14
jr
cp
jr
14
ir
cp

1d
ir
cp

1d
jr
1d
call
1d
call
call

d14
nz,don8
de,msg25
don?

912
nz,don9
de,msg24
don?

kay
nz,dona
de,msgz3
don?

osb
nz,donb
de,msg22
don7
de,msg21
prtmsg
de,msqg27
prtmag
conin
a,(selreg)
Ofch

1

don2

a, {selregq)
Ofch

2

8
(selpt},a
(selreg),a
a, {dakbalk)
b,a

a, (hstdsl:)
b

z,donl
(dskbax) ,a
dlyoo
restr

print message routine

push
pop
1d
cp
ret
inc
push
1d
call

jr
db

db
db
db
db
db
db
db

t} off motor

H
offmot:

1d
14
14
1d
ret

c,a
conout
prtml

cr,l1f,'Insert $°

tbondwell 14 format ?

tbondwell 12 format ?

tkaypro format ?

tosborne format ?

sprint 'svi-double side’

sprint ‘format disk and type any key'

twalt for key

idrive a on

sdrive b on
smotor on

1get a character
send ?
;return for end

sprint character
tloop until end

'SVI-double sides*

'Osbornes$’
‘Kaypro$’
'Bondwell 12s°’
‘Bondwell 143’

'SVI-single sides’®

a,0

(selpt) ,a
(selreg),a
{motime) ,a

restore to tkrack 0

H
H
rastr:

. e .

1d
14
call
call
1d
bit
jr

ret

a,restor
{(compt) ,a
dlyoo
ready®

a, {compt)
trk00,a
z,restr

delay routine

format disk and type any key',cr,lf,'s"’

sphysically turn off motor
toutput to i/o port

ttest trkoo



delay0t dec hl

el
nop
di
1d a,h
or 1
jr nz,delay0
ret
?
¢ atepper motor stepin one step
stepinO:
1d a,stepin
14 {compt) ,a
call dlyoo
call roady0
ret
t deek o renguired track
¢ track stored in a
seekG:  1d c,a
cp 40
jr c,secké6
1d a,(selreg)
or 4h t1select gide 1
14 (selpt) .a
1d (selreg) ,a
1d a,c
sub 40 1side 1 ?
jr seek]
seck6: 1d a, (selreqg)
and 0fbh tselect side 0
1d {selpt),a
1d (selreg;,a
14 a,c
r seekl
seak00: call restr 11f seek error retry
call stepin0 jrestore and step in
jr seek2
seekl: 14 b,a
1d a, (trkpt)
cp b talready on required track ?
ret z treturn for equal
saak2: 1d a,b
or a
jr z,seek4
1d (datapt) ,a 1load track to seek
1d a,seek
1d (compt}),a 1load seek command
call dlyoo 1delay
call ready?® ’
seakl: 1d a, (compt) 1ok ?
bit busy,a
jr nz,seekl
bit skerr,a 1seek error ?
jr nz,seek0
seek5: 1d hl,1200 tdelay 20 msec
call delay0
ret
sealtd: call restr
jr seek5

dly00: nop

nob
nop
nop
nop
nop
ret
raadyd: call dlyoo
readyl: 1d a, (compt)
bit busy,a
jr nz,readyl
ret
H
drion: 1d a, (drive)
and Och
1d b,a

in a, (porta)



1d {pbankl) ,a tsave present bank

and 0€3h
or b tget drive bank
out {porta) ,a
rat

'

tdrioff: 1d a, (pbankl) 1off drive . bank
out (porta),a
rat

!
ythis part of program to display disk r/w fault
!
jconvert a one byte data to two byte display
tinput from a out put to bc

.comment %

hexnum: 1d c,a
srl a
sl a
srl a
srl a
1d e,a
1d d,0
1d hl,numtbl
add hl,de
id a, {hl)
1d b,a
1d a,c
and 0fh
1d a,a
1d 4,0
1d Ihl,.numtbl
add hl,de
1d a, (hl}
1d cra
rat
1
fnumber table
!
nuatbl: db 30n, 314, 32h, 330, 34h, 350, 36h, 2 7h
do 13h,39n,41h,42h,43h,44h, 450, 46h
!
jerror message
!
msg09: db cr,lf,'drive x: tracit Oxxh sector Oxzh S'
wsgd4: db cr, 1€, 'record not fount §'
msyG3: db cr,1l€, 'crc error §'
mng02: db cec,1£, 'lost data 5'
mag06: db cr,lf,'write protected 5'
msg05: db cr, 1€, 'write fault §°
mag03:  Jb cr,1€, 'disk offline $'
%
}
’ [ XXX 1
} storages
,lkﬁﬁﬁ
rconin
tmpkey: db ,0,0,0,0,0,0,0,0,0 tbuffer for k o
newkey: db ¢,9,9,0,0,0,0,0,0,0 tbuffer for n:: izsounue
?l?kgrz gg 8,0,0,0,0,0,0,0,0,0 tbuffer for old Xkey
np
tomols b 0 ttemp storage
prsflg: db 0 thon-zero for key being pressed
ct:lkey: db 0 tcontrol key buffer
atlky2: db 0 icontrol key backup
:nycnt: dab 0 ttimer for auto repeat key
fn::;g: gs_ g rnon-zero for function key presmed
a2 . rpointer polnting present firay location
stkbuf: db 0,0 tstack buffer
db 9,0,0,0,0,0,0,0,0,0
db 9,0,0,0,0,0,0,0,0,0
db 0,0,0,0,0,0,0,0,0,0
db 9,0,0,0,0,0,0,0,0,0
db ¢,0,0,0,0,0,0,0,0,0
biostk: db 0 sstack for bios
flag40: db [4] inon zero for no B0 col card
sndamp: db 0 tsound amplitude register
il
thoemer b o 1escape status count

!invert display flag



capflg: db 0 tcapltal lock flag

mod£flg: db 0 1mode flag

curx: db 20h 1screen cursor x pointer

gury: db 20h 1screen cursor y pointer

aurbuf: db 20h tbuffer for char. behind cursor
jprinter

inptrt dw rsplst spointer for spooler input

outptr: dw rsplst ;pointer For spooler output
magrdy: db 0 1spooler ready for output Elagq
bhufrdy: db Offh ispooler ready for input flaqg
prtcent: db 7 imax no. of char. output per intr.
1drive

dnbalkt db 0 1last logical drive for drive a:
gngdrl: db 0 ;single drive system flag

lochak: db Q rbackup for ram disk sector pointer
phywrt: db 0 swrite operation flag for ram disk
ramdok: db 0 rram disk present flag

hetbuf: dw buffer tpointer pointing dma address
errcnt: db o 1floppy error counter

gavdsk: do 0 :backup buffer for select disk oparation
pavtriz: db 0 tbackup buffer for select disk operation
Baidark: db 0 tlogically selected disk

goktrk: db 0,0 tlogically selected track

gikseat db [ 7logically selected sector

hstdsxk: db 0 ipirysically selected disk

dakbax: do 0 tbackup reg. to show change of logical disk
hatsea: db 0 :physically selected sector
hattrk: db 0,0 tphysically selected track

gitsed eqi hstsec 1physically selected sector
gattrk equ hsttrk 1physically selected track
sekhst: db 0 thost sector

hatact: db 0 thost allocation

hntwrt: db 0 rpending write flag

salreg: db 0 tbackup reg, for disk select output port
unacnt: db 0 tunallocated counter

unadsk: db 0 tunallocated drive

unatrk: db 0,0 tunallocated track

unasect: db 0 tunallocated sector

erflag: db 0 sread write error flag

rnflags db 0 H

rnadops: db 0 1read operation flag for floppy
wrtype: db 0 iwrite type storage reg.

dwaadr: db 0,0 tdma addr storage

snccnt: db 0 tsector loading counter

pbankl: db 0 sreg. for saving present bank
pbank2: db 0 treg. for saving present bank
phanF}x db 0 treg. for saving present bank
pbank4: db 0 ireg. for saving present bank
tbuffers

svcsv0: ds 16 tcheck location for a:

svesvlit ds 16 icheck location for b:

sgvcsv: ds 16 tcheck location for g:

osbcsv: ds 16 icheck location for c:

kaycsvt ds 16 tcheck location for d:

sl2csv: ds 32 tcheck location for f:

ramcsv: ds 8 tcheck location for h:

dlicsv: ds 32 tcheck location for e:

svalv0: ds 21 tallo. vector for a:

svalvl: ds 21 jallo. vector for b:

ssvalv: dg 21 tallo. vector for g:

ogshalv: ds 24 tallo. vector for c:

kayalv: ds 25 tallo. vector for d:

gl2alv: ds 11 sallo. vector for f:

ramalv: ds 8 ;allo. vector for h:

dljalvx ds 22 ;allo. vector for e:

bulfer: ds 1024 ;read or write buffer

dirbuf: ds 123 sdirectory buffer

pryend: ds 0 rprogram end

,ﬁhﬁnn

i end

,-aa.a

end
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RAM at 4000tt. . 7EFFH.,
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DSKDRV -~ MSXDOS disk driver for 2 drive hardware -

disk

By Hitoshl Suzukl

onu
OAH

external symbols

driver 1is for
the hardware does not support {t.
128 Kbytes In 6 seconds because the
minimum possible time.

which

1994

WD179x
Smart enough to

serles
detect

Eloppy disk

'‘drive not
Can transfer
overhsad {8 set to the

images of FDC to help transfer to/from

This module is placed somewhere between 60000 and 7FFFI.

(ASCI1 Microsoft)

MSX system speciflc constants

'
!

EXTRN

EXTRN
EXTRY
EXTRN
EXTRM
EXTRN

definitlon of my own worlk area

PROMPT

GETSLOT 1gat glot address (l.e., where I am)
tin {A)

GETWRK iget base of work area in [i1X}] and
7 (L}

DIV1G6 ;(BC) = [oBC|/I(DE), remainder {in (HL]

XFER tblock trdnsfer routline

SSECNUF jpolnter to sector buffer For physical
tdriver

RAHADO, RAADL, RAMAD2 , RAMAD]

ENASLT

RAVFLG sread after wvrite flay

SETINT, PRVINT
DISINT,ENAINT

(offset from top)

}
MOTCNT EQU

0 smotor stop counter
LASTO EQU 1 tlast access counter for drive 0
LAST1 EQU 2 1last access counter for drive |
CURDRY  EQU ] jcurrantly selected drive (physlical)
TRACKO EQU 1 R thead posltion For drive 0
TRACK1 EQU 5 thead position for drive |
PRVDRV  EQU 6 ipreviously specifled drive
PIIYDRV  EQU 7 ynunber of physlcal drives
H
WRKLEN EQU 7+1
!
[ symbols lInternally decfined
!
PUBLIC MYSIZE
MYSIZE EQU WRKLEN swork area size for thls cartrildga
PUBLIC SECLEN
SECLEN EQU 512 smaximum sector slze supported by this
jcartridge
H
SSDRIVE: 1
!
] drive parameters supported by thls cartridge
H
DPBTBI ¢
H
1 single slde, 9 sectors
H
DPBFCt DEFB OFCH 1MEDIA
DEFW 512 1 SECS12
DEFB 000011118 s DIRMSK
DEFB 4 tDIRSIIFT
DEFB 0 1 CLUSMSK
ODEFB 1 JCLUSSHFT
DEFW 1 1FIRFAT
DEFB 2 1FATCNT
DEFB 64 TUAXENT
DEFW 9 1 FIRREC
DEFW 352 1MAXCLUS
DEFB 2 JFATSI1Z
DEFW S sFIRDIR



double side, 9 scctors
p)

T~ ~

PRFD: DEFB OFDN tMEDIA
DEFW 512 1 SECS12
DEFB 00001111D t DIRMSK
DEFB 4 1DINRSHFT
DEFB 1 1 CLUSHSK
DEFDB 2 :CLUSSHFT
DErw i tFIRFAT
DEFB 2 tFATCUT
DEFB 112 TMAXENT
DEFW 12 1FIRREC
DEFW 355 tMAXCLUS
DEFB 2 1FATS12
DEFW 5 tFIRDIR
’
] single side, 8 scctors
’
DPBYE: DEFD OFEHN JMEDIA
DEFW 512 1SECS12
DECFB 000011118 1 DIR{ASK
DEFB 4 1DINSIFT
DEFD 0 1CLUSHMSK
DEFB 1 tCLUSSHFT
DEFW 1 1FIRFAT
DEFB 2 sFATCNT
DEFB 64 sMAXENT
DEFW 7 tFIRREC
DEFW 314 tUAXCLUS
DEFN 1 1FATSILZ
DEFW R} 1tFIRDIR
H
3 double side, B sectors
DPBFF: DEFD OFFI tMEDIA
DEFW 512 tSECS12
DEFD 000011118 s DIRMSK
DEFB 4 tDIRSHFT
DEFD 1 1CLUSMSK
DEFD 2 tCLUSSHFT
DEFW 1 tFIRFAT
DEFDB 2 tFATCNT
DEFB 112 TMAXENT
DEFW io 1 FIRREC
DEFW 316 I1MAXCLUS
DEFB 1 . tFATSIZ
DEFW k] sFIRDIR
!
' defaplt drive parameter for this cartridge
H
PUDLIC. DEFDPD
DEFDPB EQU DPBFC
}
' drive capability definition
STEP_RATE FQu 0np 1stepping motor rate
MOTOR_TIHE EQU 4*60 ttime to stop the motor
USER_TIHE EQU 2*60 ttime within which the user may not
:ba able to change disks
RETRIES EQU 21 tnumber of retries (hetter be odd)
!
I Command definition
]
FORCFE_CND EQU 110100008 iforce ready command
RESTORE_CHMD EQU 00000000N+*STEP RATE irestore commancd
STEPIN_CMD EQu 01010000B+STEP RATE istep-in command
SEEK_CHD EQU 00010000B+*STEP RATE tseek command
READ_CMD £Qu 100000008 B isector read command
WRITE_CMD EQU 101000008 rsector write command
!
' 1/0 port definition
FD_STT EQU TEBINU $FDC statusg
FD_CUD  EQU 7FBBH 1FDC command
FD_TRK EQU TFBIH 1EDC track register
FD_SEC EQU TFBAN 1FDC sector reyigter
FD_DAT EQU TFBDH 1FDC data register
FD_SEt,  EQU 7FBCH imotor, side select, dJrive select reqister

FD_REQ EQU 7FBCl :DRQ and IRQ status
H



Error condition definition

write sector

NPWRCLxx
+-=="lost data
#~--- CRC error
————— record not found
b -write fault
bommmm protected
$omme not ready
read sector
NuxRCLxx
|
t--- lost data
+---- CRC error
————— record not found
oo not ready

FD_SEL definition

wRERNUS10

TE NE %e te e ma he Te e e Ve Te e e e v e e e e e e e e e e e e e we S W Y ST SR Se Se Se e e
-

+--- enable drive 0
t--~~ enable drive 1
o select side
bommm motor on
FD_REQ definition
D
|
e et 0 when data ready/requestod
el 1 when interrupt requested
SUBTTL write
!
i DSKIO entry
!
PUBLIC DSKIO
DSKI1O: Jp NC, READ : 1if no carry, we should read

Write a sector

inputs:

(A} = drive nuwmber ( 0 based )

[B] = sector count to write

[C) = media descriptor
OFEN 8 sectors, single side
orcH 9 sectors, single side
OFFil B8 sectors, Jouble side
OFDIt 9 sectors, doubie side

(DE] = logical sector number
{(HL] = transfer address

outputs:
{1f successful, return with carry flag reset
otherwise, return with carry flag set,
arror code in (A},
number of sectors remaining in (B}

AF, BC, DE and HL can be modified

e we e me e e e % te e e Ve e e e e e e e e e e e e

CALL WRMAIN tperform write operation



RWENDs  PUSH

NOERR: LD

RWENDLt LD

rOoP
RET

!
WRMAIN: CALL
RET

AF

C.,USEN TIHE
NC ., HOERR
c,0

A,FORCE_CHD
(FD_CHDT, A
(SP},IIL
{sP) ,HL
{sP), L
{sP}, L

A, (FD_DAT)
A, {FD_STT)

(IX+4OTCNT} ,HOTOR_TINUE

A, (IX+CURDRY)
A

NZ,RWEHDL
(1X+LASTI) ,C

AF

(1X+LAST1),C

AF

SELDRV
C

register usage:

e s %s %e Ne e e we e v

ltere

~. me we

pustHt
PUSH
PUSH

WRITE_DIRECT!
CALL

HORE_WRITE:
RET
DEC
RET
CALL
JpP

tgave roturned status

rassunce no creoars detectoed

1good assumption
jerror dotected, do  not
tthts as 'disk acceus’

talways force FDC tou ready

tclear possible DPQ or IHTR

1tell interrupt

handler

take

state

to

istop the motor after MOTOR_TIUIHE
rwhich drive has been acconsed?

idrive |

1say dink access
ton drlve 0
rrestore returncd statug

just

tsay disk

ton drive |
yrestore returned statusg

acenss

1Select drive, track and scctor

sector counter
current track
current status.of FD_SEL

in lower 4 bits

bit 7 set {f B sectors, reset {F 9 gectors

bit 6 set Lf double side,
target addtess

reset Lf single side

AH
A

M,WRITE DIRECT

WR RELOCATE
JP_$SECDUF
c

B N
3]

b4

Al

A

M,WRITE_DIRECT

Hy,

DE

BC

DE, ($SECBUF)
DE

BC,512
XFER

L

pc

DE

WSECT

HL
HORE_WRITE

WRSECT
C
B
Z

UPDATE
WRITE_DIRECT

twrite From RAM above 800017
1ye3, write directly
yrelocate for write operation
tcall relocated code

1write error

1done all sectors?

1yes

iwrlte from RAH above 8000117
iyes, wrlte directly

when we cannot wrlte directly

:save real tarqget address

r3ave FD_SEL content

;save sector count and media type
tmove target to SSECDOUF

srestore address of 3SECBUF
trestore parameters

twrite a sector from 3SECBUF
rrestore real target addrass

Here when we can write directly Erom the source RAM

:write error
tdone with all sectors speclfled?

1yes, raturn with carry Elay raset

tprepare for next write
tgo and write next sector

occlurred

just occurred



S

WRSECT
WRRTRY :

WRITE21

WRLOOP 1

WRDONIS »

—~ e v~

Routine which actuvally performs write operatlion

[E]) retry counter
LD E,RETRIES 1set retry count
CALL BSYCHK jmake sure FDC s ready For commnand
LD A,WRITE_CMD 1sector write command
BIT 6,D 1single sided disk?
JR Z,WRITE?2 1yes
(0] 000000108 1enable side compare flaqg
BIT 2,D ;which sid® are we dealing with?
JR Z,WRITE2 t1side 0
Oon 000010008 jcompare- for side 1
PUSH HL tsave target address
PUSH DE 1save FD_SEL content and retry counl:
PUSH BC 1save sector count and target: track
LD DE , WRDONE tset where to jump when done
PUSH DE
CALL DISINT
D1
LD (FD_CMD) , A 1issue write command
1D nCc,FD REQ
LD DE,FD_DAT
LD A, (BCT sread data request port_
ADD AN
RET c- 1write confirmed
Jp M, WRLOOP yno data requested
L.D A, (UL) ;gqet from target acddress
LD (DE) ,A ;write to FDC's Qdata register
INC [N jbump address pointer
dp VIRLOOP
rop BC irestore sector count and Earget track
pPOP 1310 jrestore current FD SEL and retry count
popP "L trestore tarqet adidress
Bl
CALL ENAINT
LD A, (FD STT)
AND 111117008 tnot ready DT
;write protect or
pwrite fault or
srecord not found or
tCRC error or
;lost data ?
RET 4 ino, return with carry flag resat
Jp H,WRITE_NOTRDY snot ready, do not retry (this ia not
tlizely to happen)
nIT 6,A twrite protectr?
JR N2, WRTPRT 1yes, do not retry

hhere when roetry might Le necessary

pusH AF 18ave error code

CALL RESEEK trestore and re-ae=k head 1f necessary
rop AF jrestore error code

bec E tshould retry?

Jr N7, WRRTRY jyes

no more retries, report errors to the caller

SCF 1set carry to lndicate error occurred

I,D E,A jmove error status to (E)

B1T S,E pwrite fault?

LD A,10

RET NZ tyes

nIT 4,E jrecord not found?

LD A0

RET N2 tyces

pIT 3,E }CRC crror?

1.D A4

RET NZ ryes

Lo A L2 jtreat as 'other error’

RET

here when ‘'write protected' error occurced. Buk we ard not
yet sure this Ils really ‘write protected' error boecause when

no disk ls lnyarted, the FDC reports the same result.



WRTPRT: 1D A, FORCE_CHD tterminate write command

LD {FO_CHMDT , A
EX spP) L
EX (sP) , L
LD A, READ CHD flssue rasd coomand
LD (FD_CHD) , A
EX (se) . uL till time
EX {(sP), N1,
LD UL, ED_REQ
LD orE. 8
WRPRTL: LD A, (HL) iyct req®ests
ADD AA
Jn C,DSKRDY 1road conflened, dish iz roady
JP P,DSKRDY tdata ready, disk is ready
DEC DE tneed to wait morc?
LD A E
OR D
JP NZ,HWRPRT1 1yes

here when ‘not-ready’' corror occurred

WRITE HOTRDY!:

LD A2 1D for 'drive not ready’
SCF
RET

FOC responded to read command, dist is surely inse2rkald

DSKRDY: XOR A ;1D for ‘'disk write protected'
SCF
RET
SUBTTL read

!

1 Read sectors

1

¢ lnputs:

' {A] = drive number ( 0 bazged )

H {8} = sector count to read

i [C) = media descriptor

i

i OFEN 9 sectors, single sicde

] oFCci 7 sectors, single side

i OFFH 8 sectors, double side

1 oFDI 9 sectors, double slde

H

! {DE] = logical Bsector number

! [BL] = transfer address

!

t outputs:

[} 1Lf succegsful, return with carry flag reset

! otherwise, return with carry flag set,

’ errnor code in (A},

' number of sectors remaining in (B)

T

) A, BE, DE and HL can be modifled

READ 1 CALL RDMALH iperform read operation
JP = RWEHD tforce FNC to ready state, etc.

RDMAIN: CALL SELDRV tselect drive, track and sector
RET C

reqiaster usage:

Bl jector counter
{cl current trach
(D] current dtatus of FD SEL in lover 4 bits

»it 7 set if 5 sectors, rescet if 9 sectors
hit 6 get if double side, raeset if single side

e e v %e te ve e e e e

L) target address

LD AH

AND A sread to RAM above B0N0O0I?

JP M,READ;DIRECT jye3, read directly to destination
CALL RD_RELOCATE trelocate for read operation

CALL JP 3SECBUF tcall relocated code

RET c - sread error

INC B jdone all sectors?

DEC 2]

RET 2 jyes

LD A H

AND A sread to RAM above RO00N0ON?

Jp M, READ_DIRECT 1728, read directly to destination



LR

PUSH
LD
CALL
POP
RET
pusll
pusll
pusi
EX
LD
Lo
CALL

Hlere

M ve v v

EAD_DIRECT:
CALL
RET
MORE_READ t
DEC
RET
CALL
ap

Routi

~ e = v

(e]

J
RDSECT:
RDRTRY ¢

LD
CALL
LD
BIT
JR
oR
BIT
JR
on
PUSII
pPUSIt
PUSH
LD
LD
PUSH
CALL
vl
LD

READ2:

Chaclk

~ e te

LD
LD
ADD
Jp
RET
DEC
Jap
DEC
Jp
pop
pop
pop
pop
JR

WALIT!

14
DISKOK: LD
Jp
14
RDLOOP «

RDLOP{ ¢

HL

HL, (5SECDUF)
RDSECT

HL

C

"

DI

nc

oE, L

L, ($SECBUF)
BC,512
XFER

nc

DE

nL

A
MORE_READ

ler2 when we cannot read directly to the destination RAM

tsave real tarqget address

tread a sector to SSECBUF
srestore real target address
1read error

[DE]

tmove target address to

srestore parameters

1make sure carry is cleared

when we can read directly to the destination RAM

ne

sl

first

RDSECT
C

B

Z

UPDATE
READ_DIRECT

whilch actually performs raad

retry counter
’

£, RETRIES
BSYCHK

A, READ_CHD
6,0

2 ,READ2
000000100
2.0
Z,READ2
00031000D
nL

DE

nc
nC,FD_REQ
DE , RDDONE
ot

DISINT

{FD_CMD) , A

DE, 0

A, (BC)
AN
P,DISKOK
C

E
NZ,WALT
D
NZ,WALT

HL
READ_NOTRDY

DE,FD DAT
roLopr1

A, (BC)
AA

c
M, RPLOOP
A, (DE}
(HL) , A
nL
RDLOOP

responge from FDC.
cannot sense if wedia ls inserted or

iread error

;jdone with all sectors specliied?
1yes, return with carry flag reset
tprepar2 for hext read

:go and read next sector

operation

1set retry count

tmako sure FDC 15 ready for command
t9ector read command

tsingle sided Jdisk?

ryey

tenable slda ccimpara (lag

suwhich slde are we dealling aith?
18ida 0
tcompare for
isave target
tsave FD_SEL

side 1
address
content and raktry count
tsave sector counlt and target Ltrack
tload address of IRQ and DRQ

tset whare to juwp when done

11ssue read command

We do this
not

because our

1set counter to 65536

tgot response, media is inserted
1read confirmed

tdiscard jump address

tget remaining sector count
tdiscard retry count
tdiscard target address
1drive not ready, ho retries

1 load

address of FDC data reglster
ydata

ready, get f{t
tread data request port
tread confirmed

1no data ready

tread FDC's data register
jwrite to transfer address
tbump address pointer

harduare



RDDONE 1

'

pop
pop
pop
El
CALL
LD
AND

RET
Jp

BC
DE
nL

EUAINT
A, (ed_STT)
100111000

2
H, READ_NOTRDY

1restore soctor count and target track
trestore current FD SEL and rolry count
trestore taryet address

rnot ready oc
trecord not found  or
1CRC error or
tlost data ?

iho, retury with carry flag resot
tnot ready, do not retry  (thiz s not
1tikely to happen)

here when retry might be nocessary

PUSH
CALL
ror
DEC
JR

no more
st and

SCF
LD
BIT

LD
RET
BIT
LD
RET
LD
RET

A

RESEEK

AF

I3

HZ , RDRTRY

tetries, report

1save error coide

rrastore and ro-seet head IF necesaary
rrastore arror code

ishould retry?

1703

ereors to the callar with carcry flag

[B) containing ¥ of sectors remainin
G 3

&>

SPZTWo> >0
[

~N -

-~ N~ -
—
N

here when 'not-ready'

READ_NOTRDY :

!
i
!
SELDRV!

BADPRM

H
SLDRV1:

1
SLDRV2:

LD
SCF
RET

SUBTTL

Select drive,

pusi
PUSH
pust
CALL
pop
rop
popP
cp
JR
LD
SCF
RET

PUSH
LD
cp
JR
pop
JR

EX
PUSH,
PuSI
CALL
BIT
LD
Lo
LD
JR
1HC

A,2

1get carry to indlicate error occurrod
tmove error status to [E]
trecord not found?

tyes
1CRC error?

1yes
jtreat as 'other error’

error occurred during read

;1D for 'drive not ready’

selact proper drive

AF

nc

HL
GETWRK
1L

BC

AF

2
C,SLDRVL
A2

AF

A,C

OFcll

NC, SI,DRV2
AF

BADPRM

{sp),nL
HL

BC
BSYCHK
1.C

C,E

8,D

DE, 3
NZ,SELAS
DE ¢

track and

sector

12t bage of work area in [IX]

tis drive number in proper range?
ryes
smaybe internal malfunction

1gqet media descriptor byte
swithin proper range? ( OFCIl .. OFFI )
1yes

ibad parameter spectficed

tsave transfer addrens

1save drive numbnr specifled

1save sector count and media type

jmake sure FDC is ready

18 sectors or 9 sectors per track?

1move loglcal nacectar number o {ncl
1for DIVLG

rassmwe A sectors

1good assumption

19 sectors per track



SELBS!

FAKEL!

SIDEO:

MOTWAT !

NOWAIT !

~ e e

FAKE21t

DIvio

AL

A
(FD_SEC) ,A
L,C

BC

AF

H,A

A, {IXPUHYDRYY
A

Z,FAKE]L
Al

A,1001B
0,C
Z,SI1DED
L

HC,S1DEO
0190
D,A

A.C

11000000D
D
D,A

{FD_SEL) ,A
A, (TX+MOTCNT)
A

{IX+HOTCNT) ,0FFN

NZ ,NOWAIT

uL

nL, 0

N

AL

]

N7, MOTWAT

nL

c,L

A, [IX*PUYDRV)
A

2, FAKE2

A, (LX+*CURDRV)
"
Z,SAMDRV
L
{IX+CURDRV) , A
A, {FD TRK)
2,UAST

r{8cl = (ocj / (bEY,
rnow [BC} = trachk,

{HL] = rematnder
{HL) = sector -~ 1

1set gector reogister
ymove track to (L)
tregstore sector count
trestore drive number
tremember gpecified drive
1how wany drives do we have?

and medla type

tonly 1 drive, alwvays
irestore seecified

select drivea 0

drive

imap 0,1 to 1,2 and motor on
1single side?

1yes, alwvays select side 0
tdivide track by 2 to determine
1alde 0 speclfied

;side | specifi=d

the s

t4et media descriptor byte

1leave only slgnificant bits

tremember what is currently output

tget
1see

current motor status

LE motor was splnning or not
ttell Ilnterrupt handler
tto stop the motor

twas
ywas

spinning,
stopping,

no delay required
~ajt some time

tremember target track
1get number of physical drlves

twe have only 1 dJdrive

1get currently specified drive
1same as before?

1yes

1flip LSD to swltch drives

1read Lrom FDC's3
1from drive 1 to

track reglster
drive 0

drive is switched from 0 to 1

LD
LD
JR

drive is

LD
LD
LD
EX
EX
JR

LD
ce
LD
JR
PUSH
pPUSI
PUSH

CALL
POP
poP
poP

t

(I X+TRACKO) , A
A, (IX+TRACKL)
WASO

this
position

tremember

1get head for the new drive

saitched L[rom 1 to 0

{IX*+TRACKL) ,A
A, (1X+TRACKO)
{FD TRK) ,A
[sry.nL
(SP),HL
CIKTRK

Al
(1X+PRVDRV)
{EX+IPRVDRV) , A
Z, SAHDRV

X

DE

BC

PROMPT
BC
DE
18

this
position

jremember

19et head for tihe now driva

%111 time

1see if same track as before

iget upecifiod drive numbor
1same as before?

1yes
}save
1save
1save

base of wor'z
FD_SEL status
sactor count and current track

area

ide

not



SAMDRV 1
CHKTRK:

H
'
'
UPDATE

uprpas:

WXTTRK

ESEEK

CMDWAT
4
!
!
B

SYCHKe

!
RESTOR ¢

—~ - . . -

LD A, (FD_TRK} tget track number FDC currently has
cp (o} tsame with specified track?

CALL NZ ,SEEKC t1f not, seek to that track

pOP HnL trestore target address

RET rcarry flag is always cleared
SUBTTL wupdate dislk parameters

Update sector, slde, and track for multl sector read/write
CALL BSYCHK tMake sure fDC is ready

1NC radvance memory address by 512 bytes
INC H

LD A, (ED_SEC) 11oad FDC's sector roglister

INC A

LD {FD_SEC) ,A tassume within range

BIT 7,0 18 or 9 sectors?

JR NZ,UPDBS 18 sectors

cp 9+1 tneed to wrap to next side or track?
RET C tno

cp G+l tneed to wrap to next side or track?
RET C ino .

LD A, sstart from sector 1

LD (FD_SEC) ,A

BIT 6,D 1single sided drive?

JR 2 ,NXTTRK tyes, always yo to noxt track

BIT 2,D twhich side are we in now?

JRr NZ ,NXTTRK tside 1, have to go to next track
SET 2,D tside 9, have to go to the other slde
LD A,D

LD {FD_SEL) , A tselect slde 1

RET

s 20 196 to thoe other side ~

LD A,D

LD (ED_SEL) . A tselect slde 0

INC [ tadvance target sector

CALL BSYCHK tmake sure FDC is roady

Lo A,STEPIN_CHD tiusue step-in comnand

Lo (FD CuD) ,A

EX (sPYy,ne skill time

EX {sp), N

JR hSYCHK tvalt for termination

SUBTTL Miscellaneous procedures

Re-calibrata then re-scek

BIT 0,E tre-seek only on even retry counts
RET NZ

CALL RESTOR trestore head of current drive
Seak track specified by (C)

LD A,C 1geot target track

LD (FD_DAT] A 1set destination

EX {SP).IIL tkill tiwme

EX (sp),HL

LD A,SEEK CMD 1issue seck command

LD {ED_CMD) , A

EX {sP) , HL tkill time

EX {sP),NL

Wait until FDC {8 ready

for new command

Lo A, (FD_STT) 1get FDC status

RRA tlook at busy bit [LSD]
JR C,DBSYCHK 1FDC still Lusy, wait
RET

CALL BSYCIK

LD A, RESTORE_CMD tissue restore command
JR CHUDWAT

SUDBTTL {initiallzation

tnitialize hardware only
All registers may be affected

PUBLIC INIINRD



INIIIRD: LD
LD
EX
EX
LD
CALL
LD
CALL
XOR
LD
RET

!
INIIIRDL:

INIHRD2?

DEC
LD
onr
JR
RET

. e o se

rusLiC

DRIVES: PUSH
PUSIHt
CALL
LD

CHKDR2: LD

HAVTWO: LD

LD
FORCEL: POP
RET

P e

PUBLIC
INIENV: CALL
XOR
LD
INILOPY LD
INC
DINZ
LD
ap

SUBTTL

A,FORCE CHD tforce FDC to ready state
(FD_CHOT , A

(597 . 8L tkill time

{sp),HL

A,00018 srestora drive 0

INIHRD]

A,00108 rrestore drive 1

INIHRD1

A tdisable hoth drives

{FD_SEL) ,A

(FD_SEL) ,A

BSYCHK
A, RESTORE CHD t1issuec restore command
(Fo cHD) R
{sey, 1L tkill time
(se),HL
NL, 0 15et loop counter
A, (FD_STT) 1get FDC status
- 1look at busy bit [LSB]
NC 1¥DC ready
HL
AL
i
NZ, INLHRD2 JEDC 3till busv, wait more

get nuuber of drives to (Ll

inL) can be modifled

DRIVES
BC
AF
GETWRK 1get work arca hase to [1X}
A,0010B tenable drive 1
(FO_SELY,A
BSYCHK
A,RESTORE CiD s1issue restorc command
{FD_cHD) , A
{sri, ny rkill time
(se) , ML
HL, D ;set loop counter
A, (ED_STT) rget FDC status
- . t1ook at busy bit [LSB}
NC, HAVTHO 1FDC ready, we have two drives
HL
AL
"
N2 ,CHKDR2 1EDC stlll busy, walt more
L tload 1 to (L]
0CAll 1'JP 2' instruction
L,2?
(IX+PHYDRV) ,L jremember actual number of drives
A sdisable both drives
(FD SEL) ,A
AT
%, FORCE1 1ok even Lf only I drive
L,2 tpretend we have 2 drives
BC

Initialize environments

All registers may be affected

INIENY

GRETWRK tget base of work area to [IX) and [NL]
A tclear out all variables except PHYDRV
B,WRKLEN-1

(HL) , A

1.

vILor

HL, INTRPT

SETINT tsave previous hook and set my own

interrupt handler



interrupt handler

P ve we we

NTRPT: PUSH AF 1 {A) must be preserved Ffor 'ON SPRITE
1GosuB’
CALL GETWRK tget base of work area in [IIL)
LD A, {IIL) tget current motor count
AND A 1stopplnqg?
JR Z2,INTRL tyes, do nothing
CP OFFH tcurrently worklng with disks?
JR Z,INTRL tyes; do gothing
DEC A supdate 1t
LD (L), A
JR N2, INTR1 tmotor tlme not elapsed
LD (FD_SEL) ,A 1stop the motor
INTRL: INC HL
LD A, (1IL) 1get 'last disk access' counter Ffor
rdrive 0
AND A tralready 07
JR % INTR2 tyes, do nothling
DEC (UL} rupdate it
INTR2! INC HL
LD A, (L) tget 'last disk access' countar for
tpdrive 1
AND A talready 0?
JR Z,INTR) tyes, do nothinyg
DEC (L) tupdate it
INTR]: pPOP Al
Jap PRVINT tjump to previous interrupt hook

SURTTL disk change handlars

1
' See Lf diék has baen posslibly changect
1
? inputs:
I3 {A] = drive number ( 0 based )
' B} =0
I3 {C] = media descriptor
' {HL]) = base address of DPD
1
PUBLIC DSKCIIG
DSKCIIGt PUSII nL tsave address of DPD
PUSI BC rg9ave media ID
pusH AF tsave drlive number
CALL GETWRK tget base of work area in (1]
POP AF . trestore drive number
pPOP BC trestore media ID
POP HnL rrestore addreas of DPB
LD B, (IX¢PUYDRV) 1do we have two drives?
DEC B
JR 2,DSKCHG_1DRIVE no
AND A tstatus for which driver?
AND A tstatus for which drive?
LD D, (I1X+LAST1) rassume drive 1
JR NZ,DSKCHL tgood assumption
DSKCIIG 1DRIVE!
b B, (IX*LASTO) tdrive 0
DSKCII1lt AHD A tclear carry
INC B thas there Dbeen a disk access wilithin
DEC B JUSR_TIHE?
LD B,i tassuine so
RET Nz igood assumpltion, disk must not have
;been chanyed, or a SUPERHAM may be
tusiny the 3ystem
pusH nc tgave passed media 1D
PUSIH no tsave base oE DPD
LD nr,t tread first sector of FAT Lo SSECHUF
LD L, ($SECBUF)
CALL READ
JR C,DSKCUG_ERROR jread error
LD L, ($SECRUF)
LD i, (RL) 1yt flest hypto of FAT
POP HL irestore hase of DOPR
puSsH nc 1save flest byta of FAT
CALL GETDPB tbulld a new OPB Cor the current modla
LD A,12 jassume ‘othor arvor’
JR C,DSKCHG_FPRROR  ;good assumption
rop AF trestore €irst bLyte of FAT to (A}
POP BC trestore passed media ID in (C]
cp C tgame with passed ID?
SCF tcleat carry Flag only
CCF
LD B,-1 tassume not
RET N7 1d4isik has becon definitely changnd

INC B thave no ldeis  whether the dlsk has



RET

H

DSKCIIG_ERROR}
ropP
PopP
RET

DE
DE

theen changad or not

'
' Build a new DPB for the specified drive. Since our hardware
[ is agspumed to he Sinch IBM disk compatible, all we have to
i do is to checik the first byte of FAT passed from thda caller
t and return one of the possible 4 DPBs.
H
PUBLIC GETDPB
GETDPB: €X DE, L ymove DPB adJress to (DE}
INC DE 1skip DRVNUM entry
LD A,B
suB OFCHt 192t rid of offset
RET C 1something is wrong
LD L,A s (KL) = [HL) * 19
LD n,0
ADD uL, nL
LD c,L
LD B,
ADD NL, HL
ADD UL, uL
ADD HL, 1L
ADD 1tL,, bC
LD BRC,DOPBTBL
ADD ~fiL, BC
LD nc,1n
LDIR
RET
SUBTTE, dlinsk, formattor
PUBLIC CHOICE
1CHOLICE: "LD tiL, , CHOMSG
CHOICE: LD L, 0
RET
1tCHONSG: DEFB CR,LF
; DEFB 'y - 8 sectors',CR,LF
; DEFB '2 - 9 soctors',CR,LF
7 DETB CR,LF
H DEFB 0
' .
PUBLIC DSKFWT
1DSKFMT: CP 2+ 1good choice?
[ JR NC, FMTERR 1no
IR NN RN NN NN N N N N R NN RN R R ER RN
! !
H Your format routine comes here ]
H !
IR NN S NN R R R R NN R EE NN
H AND A
H RET
s FHTERR:
[} LD A,12 :bad parameter
H SCF
? RET
SUDBTTL expanded gtatements for OEH
PUBLIC OEWSTATEMENT
OEMGTATEMENT ¢
SCF 1no expanded statements
RET
.280
WRITRK_CHD EQU 111100008
H
INDEX EQU 000000108
!
HEAD EQU [}
TRACK EQU 1
SECTOR EQU 2
RETRY EQU 3



i

DSKFHT: CALL
PUSH
Lo
LD
pop
El
RET

:
FORMAT: DI

INITFD: LD

LD
INITD)L: s LD
RRA
JR
DEC
LD
OR
JR
JR
WINDEX: LD
WINIILY LD
AllID
JR
DEC
LD
OR
JR
JR

WINLOW: LD
WINLOL: LD
AND
JR
DEC
Lo
OR
Jnr
EROR0O2:
WINERR: SCF
poP
LD
RET*

H

EROR12: SCF
LD
RET

H

EROR14: SCF
LD
RET

H

FRUAT: POP
pPuUsH
PUSH
EX
EX
EX
pOP
INC
INC
INC
INC

FORMAT

AF

A,0000B
(FD_SEL) ,A
FY

A,D
1

MC,EROR12
nL

., 6590

Hut,, be

L

NC, EROR14
uL

A, FORCE_CHD
{FO_cHDT, A
(sPj,HL
{sp}),ut
A,1001D

(th SEL),A
BSYCHK

A, RESTORE_CHD
(FD_cHD) , A
(SPY, HL
{(SP) ,IL
L, 0

A, (FD_STT)

NC,HWINDEX
ut

Al

L

NZ, INIFD1
ERORO 2
HL,O

A, (FD STT)
tHoex
Z,WINLOV
uL

AN

L

NZ ,WINNHIL
WIHERR

WL, 0

A, {FD STT)
INDEX
NZ,FRIUAT
1L

ALl

L

NZ ,WINLOL

L
A:Z

"L
1x
nL
{sp) ,uL
(SP),1X
(sp),nuL
nL
HL
HnL
nL
HL

. . e

TRKLOP:
TRKLP1:

CONT] ¢

TRKLP2Z:

CONT2:

i
FHTDUI

[NC
c
CALL
CALL

AL LUOLD
(FO_SEL) , A
DLAYL 1 LONG
A

{1X +IHIAD) , A
A
(IX+RETRY) , A
{IX+TRACK) ,A
{1X+TRACK)
(1XtRETRY)
SPRNDL
TREWRT
VERLFY

tc, CONTL

A9
{IX+RETRY)
NZ, TRKLEI

A 16

[x

ALUFFN
{IX'RETRY) ,A
A,L10LD

(FD SEL) ,A
{LXVIEAD)
{IX'RETRY}
SPRDBL
TRKVRT
VERIFY
NC,CONT2

ALY
(1X*RETRY)
NZ, TRKLD?
ALLG

Ix

(X DEAD)
ALY
{IX+TRACK)
Z, FUTDUN
STERE?IN

A, L00LD
{rD SEL), A
TRKT.OP

RESTOR
HL

DE, L
i,

",

DE

A

(ML) A
BC,512%12-1

ne

"

neE,Itt,

HL, BOOT_SECTOR
BC.,0C3H

HL
nL
Bc,512
UL, BC
A, UFDH
(ne) A
HL
A,O0FFNI
(L) A
Hl,
{HL) , A

BC,512%2-2
nL, nc
A,O0FDN
(NL}) ,A

"L

ALOFFEIL
(HL) . A

"L

(L) , A

DELAY



LD AO 10-BASED DRIVE #

LD B,12 :? GECTOR
Lb C,0FDR THEDIA
LD s DE,0 i START OF LOGICAL SECTOR 1§
pop HL :X'FER ADDR
SCF sWRITE OPERATIOWN
CALL WRDOOT
pOP X
RET
’
iDLAYL: PUSH 118
' pUSH AF
: LD WL, D
IDLAYLL} DEC ",
: LD Al
H OR I
: JR NZ,DLAYLL
' pop hF
: pop HL
: RET
STEPLU: LD A,STEPIN CiD
PUSH AF -
CALL BSYCHK
rop AF
LD {FD CHD) , A
CALL DLAYS
STIINL: LD A, (FD REQ)
ADD AU S
IR WC,STrEUL
CALL BSYCHK
RET
H
DLAYS: EX {sr) ,ni,
EX (SP),HL
EX {Sr) ,HL
EX (SP) 1L
RET
SECHUM  EQU 9
SECLEN EQU 512
SECLID EQU 2
GAPLILN EQU 50
GAP2LN  EQU 22
GAPJLN EQU J2
GAPSELN  EQU 80
SYNCLN EQU 12
H
GADPCOD  EQU 04EH
1M EQU 0FGN
1AM EQU OFCH
1DAM EQU 0F5N
1014 EQU OFEI
DAM EQU 0F 51
DM EQU OFBH
CRCGEN  EQU 0F7H
!
SKWTBL: DB 1,6,2,7,3,8,4,9,5
5PRDBL: LD c,1
LD 0,H
LD E,L
LD A,GAPCOD
Lo B,GAPLLI
CALL FLDPAD
SPRLPD: XOR A,
LD B,SYNCLN
CALL FLDPAD
LD A, LDAH
LD 8,3
CALL FLDPAD
LD A, 1DU
LD {pE) , A
1nC DE
LD A, (IX+TRACK)
LD {DE} ,A
1 DE
LD A, (IX+IIEAD)
Lo (DE) , A
INC DE
pPUSH HL,
LD HL, SKWTBL-1
Lo B.C
ADD HL,BC
Lb A, (NL)
rop ne

Lb {DE) A |



H
FLDPAD?

14
TRKWRT ¢

- v e

!
1TRL

TR21:

e e e e e e v e e e

THWRLOP 1

INC
LD
LD
INC
LD

1uC

CALL "

CALL
RET

LD
j1t]e
DEC
JR
RET

PUSH
LD
PUSIH
LD

INC

DE

A, SECLID
DE
A,CRCGEM
(DE} , A
DE

A, GAPCOD
B8,GAP2LN
FLOPAD

A

D, SYNCLN
FLDPAD
A,DAN
B,
FLDPAD
A, DM
{DE) ,A
DE

A, OESH
B,0
FLDPAD
FLDPAD
A,CRCGEN
{DE} , A
DE
A,GAPCOD
D,GAPILN
FLDPAD

C

A,C
SECNMUM+1
HZ,SPRLDPD
A,GADPCOD
B0
FLOIAD
FLDPAD

(DE) A

DE

B
NZ,FLDPAD

nL

DE, TWRDON
DFE

BC,FP REQ
DE,FD DAT
BSYCHK

A, {IX+TRACK)
{FD_DAT) , A
DLAYS
BSYCHK

A,SFEK CMD
{(FD CHD) ,A
A, (FD STT)
oooL00L0OR
4,A

412, SERKER
1,A

NZ, TR

A, (FD _STT)
INDEX™
2,TR2

A, (FD STT)
INDEX
NZ,TR)
A,WRITRK CAD
(FO_CHD) A
A, (BC)

AA

C

#, TWRLOP
A, (HL)

{DE) ,A

n,

TWRLOP

!
1SCEKER:
H
!
'
'
!
'
!
T

WRDOU ¢

TYIRDUO ¢

TWRDNI ¢

TWRDM 2 :

VERIFY:

NXTSEC:

SRDLOP

SRDONE :
SRDU1 ¢

H
GHXSRC:

»

POP

popP DE
"
oL

A,G

Hy

A, (FD STT)
E,A
111001003

BC
ix

P, TWRDOM Y
A2

[
2, TWRDIZ
A0

5.E
A,LD
"z
4,8
A3
NZ
J,E

A A
NZ
A, 16

nL

A

AF

BSYCHK

AF

A
{FD_SEC) ,A
AF T
DLAYS
BSYCHK
DE, SRDONE
DE

AL READ CHD
(FD CHD) ,A
BC,ED MEQ
DE,FD DAT
A, (BCY

A,A

C

U, SRDTOP
A, (DE})
(uL) , A

HnL

SRDLOP

A, {FD STT)
E,A T
111111008
2, GNXSEC
AF

L

HL

1X

P, 3RDNT
A,2

5.F
A 10
nz

1,E
A3
H¥A

J,E
A4
NZ

A, LE

AP



cp 9

JR C,UXTSEC
rOP L
pPUSH nL
LD Bc, 12001
GNXSCL: LD AL OESH
P (11}
an M7 VERROR
I i ¥
e BC
LU LY
on c
IR "L SUXSCH
pop Hi
RET
VERROR: SCF
pop L
RET
WRBOOT: AND A {CLEAR CARRY
CALL BTWRH
puslt AF
LD A,FORCE CHD
LD {FD CMDY,A
CALL DLAYS
LO A, (FD_DAT)
LD A, (FD_STT)
pPOP AF
RET
BTWRN: LD A,1001D
' LD {ED SEL) ,A
’ CALL DLAYL
XOR A
Lo A {IX+SECTOIt) , A
LD B,9
BTWRLP: PUSH BC
INC {IX+SECTOR)
CALL BSYCIIK
LD A, {IX+SECTOR)
LD (ED_SEC) ,A
CALL BSYCHK
LD A,MRITE_CHD
LD DE, HRDUTE
pPUSH neE
LD (FD_CHD) , A
LD BC.FD_REQ
LD DE,FD_DAT
WRLOP: LD A, (BCY
ADD AR
RET c
Jp M,WRLOP
LD A, (HL)
LD {DE) , A
1NC AL
Jp WRLOP
WRDUNE: LD A, {FD 57TT)
AND 11111ioos
pPOoP BC
Jp NZ, TWRDNO
LD A, (1X+SECTOR)
cp 9
JR Z,CNHG IEAD
DEC n -
JR NZ,BTWRLP
SCF
CCF
RET
H
CHG_HIAD:
LD A, L101B
LD (FD_SEL) , A
LD n.2
XOR A
LD {1X+SECTOR) , A
JR BTWRLP

BOOT_BECTORt

BASENT  EQU gaez2n
FuUtc EQU = QF3701
KOUF EQU OFAL1FH

-PHASE 0CG00I

DB OEBI, OFEN $JUHP SIIORT S
D8 o9on 1NOP



! DISK PARAMETER BLOCK

on "ASC 2.2°

oW 0 1BYTES PER SECTOR

DB 0 1SECTORS PER CLUSTER

DW 0 ¢NO. OF RESERVED SECTORS

o8 0 tNO. OF FATS

DW 0 1NO. OF DIRECTORY ENTRIES

ow 0 ;TOTAL HO. OF SECTORS 1N MEDIA

oB 0 JHEDIA DESCRIPTOR

oW 0 1NO. OF SECTORS PER FAT

DW 0 1 SECTORS PER TRACK

DW 0 1NO. OF HEADS

oW 0 1HO. OF HIDDEM SECTORS
BOOT!

RET he

LD (SDOSON+ 1}, DE

LD (NOTFIRST} , A

LD {HL) ,LOY BOOTERRVECT

INC 1L

LD (L) ,HIGH BOOTERRVECT
TRYAGAIN:

LD SP,KBUF+100H

LD DE,COMFCD

LD c,00FN

CALL FUNC

INC A

Jp 2,MOFILE

LD DF, 001001

.LD c,01Al

CALL e

LD HL,0000LH

LD (COMFCD+14) ,HL

Lo WL, 03F00N

LD DE,COMFCB

LD c,027m

CALL FUNC

Jp 0o100n

H
1 %Y NO EXECUTION PATH TO HERE 5%
BOOTERRVECT :

DW BOOTERR
BOOTERR ¢
$DOSON ¢
CALL ooooon
LD A,C
AND oFCH -
(of 4 0021
Jp N2, BOOTERRL
NOFILE:
LD A, (NOTFIRST)
AND Al
Jp 2,BASEUT
BOOTERR :
LD DF, BOOTERR 11SG
LD c,o09H -
CALL Fuylc
LD c,007H
CALL Fyuc
JR TRYAGAILN
BOOTERR_HSG ¢
DB ‘Boot error',00DIl,00AN
DB 'Press any key for retry',00DH,00AIl, "'S"
COMFCD t
OB 0, 'MSXDOF SYS'
DB 9,0,0,0,0,0,0,0,0,0
[8]1] 9,0,0,0,0,0,0,0,0,9
DB 0,0,9,0,0
NOTFIRST:
DS 1
.DEPHASE
RD_RELOCATE:
PuUsi L
pusi be
PUSH nc
LD UL, READDATA ttransfer raw data for read
LD DE, {5SECDUF)
L.D BC,PR LEN
LDIR -
LD "L.RD_RELOC_DATA

JR RELY



WR_RELOCATE
PUSH
PuUsH
pusH
LD
LD
LD
LDIR
LD

REL1)1 LD

’

RELEMD: POP
pPoP
POP
RET

!
HWR_RELOC DATA:
DEFW
DEFW
NDEFW
DEFY
DEFW
DEFW
DEFW
DEFW
DEFV
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
H
RD RELOC DATAt
- DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFV
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW

'

JP_$SECBUF 1
PUSH
LD
EX
RET

I

DE

3164

HL,WRITEDATA ttransfer rawv data for write
DE, {3SECDUF)

BC,PW_LEN

1L, VR _RELOC_DATA

B, (LY tget from table

HL

D, (ML)

HL,

AE tend of table?

n

2, RELEND tyes, all done

HL, 1save table pointer
L, ($SECBYUr)

L, DE

1, jpolnt tu operand
CL(HL) 1gyet operand in [BC)
1l

B, (L)

DE, NI tsave operand address in [DE]
L, (SSECBUF)

HL . pC jcalculate real operand
nr,HL

(L) ,n rmodify operand

nr,

{HL) ,E

HL

RELL

nc
Dr
nr,

WRO1
VIRO2
WRO3
Wno4

wiraos
WRO6
WRO7
WRO8B
Wno9
WR1o0
wRit
Wni2
WR13
WR14
WR1S5
0

RRO1
RRO2
RRO3
nrho4
RROS
RROG
RRO7
RROS
RROY
RR10
RR11
RR)2
RR13
RR) 4
RR1S
RR16G
RR17

i
HL, {$SECBUF)
{sr) uL



1
PRINTY MACRO VALUE

IFL
.PRINTX * Length = VALUE *
ENDIF
EMDM
H
| Read routine which is transfered to $SECBUF
!
READDATA
.PUASE 0O
PUSH HL
puUsH DE
PUSH BC
CALL GETSLOT tget where 1 am
RRO1t LD {PR_DUMHY4]1) ,A rto return to original slot
LD i1, 30H 1set page 2 to FDC
CALL ENASLT
LD A, (RAHADL) 1set page 1 to RAM
LD H, 401
CALL EUASLT
POP BC
pPOP DE
POP HI
PR_RDSECT!
DEC HL,
LD Al
ADD A,2
INC HL
RRO2: « JP M, PR EHD jtransfer is above B8000ON
, LD E,RETRIES 1set retry count
PR RDRTRY:
RRO: CALL PR_BSYCHK 1make sure FDC 1s ready for command
LD A, READ _CHD 1sector read command
BIT 6.0 tsingle sided disk?
JR Z,PR_READ2 1yes
On 000000108 tenable slide compare flag
BIT 2,D ywhich side are we dealing with?
JR Z,PR READ2 1o9ide 0
on 000010008 tcompare for aide 1 _
PR READ2:
- rPUsSIl _ 1L :save target address
PUSH DE 1save FD_SEL content and rotry count
pusH BC 1save sactor count and tarqget track
LD BC,FD REQ+1000H ;load address of IRQ and DRQ
RROA ! LD DE,PR_RDDOME 18et uhare to jump when done
PUSH DE
CALL DISIUT
D1
LD " (FD_CHD+4000H) A tissue read command
' Check first resvonse from FDC. We do this because our Mardware
] cannot sense Lf media is inserted or not
LD DE, ¢ 1set counter to 65536
PR_WAIT:
LD A, {DC)
ADD AA
RROS ¢ Jp P,PR DISKOK 1got response, media i3 inserted
RET c sread conflirmed
DEC E
RROG ¢ Jp NZ.PR_HAIT
DEC D
RRO71t Jp NZ,PR WALIT
POP BC sdiscard jump address
pOP BC rget remalning sector count
pPOP DE idiscard retry count
poP HL 1discard tarqget address
JR PR_READ_NOTRDY :drive not ready, no retries
f
PR_DISKOK:
LD OE,FD DAT+400011 jload address of EDC data reqglster
RROB:  JP pr_RDLOP1 jdata ready, get it
1]
PR RDLOOP:
- LD A, (DC) sread data request port
ADD AR
RET [ 1read confirmed
RRO9 : Jp M, PR_RDLOOP tno data ready
PR RDLOP1:
- LD A, [DE) jread FDC's data register
LD (HL) , A swrite to transfer address
INC HL jbump address pointer

RR10:  JP PR_RDLOOP



PR_RDDONE:

pop BC jrestore sector count and Lkargel track
POP DE tregtore current FD SEL and retry count
popP "L trestore target address
EI
CALL ENALINT
LD A, {FD STT+4000U)
AND 10011TooB pnot ready or
srecord not found or
tCRC  error or
1lost data ?
an NZ,PR_RDERR 1yes
DEC -D 1done all sectors?
JR Z,PR END ryes
RR11s  CALL PR_UFDATE tupdate paramcters
JR PR_RDSECT ;continuc
PR RDERR:
ARl 21 Jp H,PR_RkAD_NOTRDY tnot ready, do not retry {thls
" ;is not llkely to happen)
H here <when retry might be necessary
pPusH AF 1save error code
RR1J3: CALL PR_RESEEK jrestore and re-seek head [ necesnary
POP AF irestore error cod=
DEC E rshould retry?
JR WZ,PR_RDRTRY 1/es
: no rore retries, report errors to the caller wilth carcy flag
’ get and {B) containing ¥ of sectors remalning
LD E,A rmove error status to (F)
BIT 4,E trecord not found?
LD L
JaR Uz, PR_ERR tyes
oIT J,E tCRC error?
LD A
JR HZ ,PR_ENRRN tyes
LD A12 ttreat as 'other error'
Jn PR_ERR
'
[ here when 'not-ready’ error occurred during read
!
PR READ NOTRDY:
- LD A2 11D for 'drive not ready'
PR ERR: SCIF
PR_EHID: PUGH e
- PUSII DE
pusiu BC
PUSH AP
LD A, (RAMADZ) tchanye page 2 to RAM
LD 1,800
CALL ENASLT
PR_DUMMY:
LD A0 swhere 1 was
LD H,401
CALL EHAGLT
popP AP
POP ule)
pop DE
POP nL
RET
H
PN UPDATE:
rRT4: CALL, PR_DSYCHK tmake sure FDC is ready
Iuc H tadvance memory address by 512 hytes
1NC H
LD A, (FD_SEC+d4000N1) 1locad FDC's sector reqginter
INC A -
LD (FD SEC+4000H)} ,A rassume within range
BIT 7,00 18 or 9 sectors?
JR NZ,PR UPDAS 19 sectors
cp 9+ 1™ inead to wrap to next alida or Lrack?
RET .C ran



PR_UPDAS:

BIT
JR
SET
Lo
LD
RET

!

PR_HYTTRK:
RES
LD
Lo
jie

RR151t CALL
LD

8+l tneed to wrap to next side or track?

C 1no

Al tstart from scector
(FD_SEC+400011} , A

6,D isingyle sided drive?

Z,PR_NXTTRK t7e5, always go to next track

2,D twhich side are we in now?

NZ,PR_NXTTRK ;3lde 1, have to go to next track

i,g sulde 0, have to go ko the othuer side
’

(FD_SEL+.10001) , A rselect side 1

2.,D rgo to tha other 3idn

AD

(FD_SEL+400011) A tselact stde 0

C radvanca tarqget sector

PR_DSYCHK smake sure FOC i3 ready

A STEPIH_CHD tlssue step-Iin command

{(FD CMD+4000H) ,A

(SPT ,HL ;kill time

(SP) ,HL

PR_BSYCHK swalt for termination

Re~calibrate then ra-seek

PR_RESEEK:

sit 0,E rre-seek only on even retry counts
. RET NZ
RR16: , CALL PR_RESTOR trestore head of current drive
[} Seck track specified by (C]
LD A,C :1get target track
LD (FD DAT+4000H) ,A 1set destination
EX {spT,HL skill time
EX {(SP) ,HL
LD A, SEEK_CHMD 1issue seek command
PR CMDWVAT:

- LD (FD_CuD+4000H) ,A
EX (5P) ,HL tkill time
EX (SP) ,HL

’ WaiE until FDC is ready for new command
PR NSYCHK:

- LD A, (FD_STT+4000H) tget FDC status
RRA . :1loolk at busy bit (LSB]
an C,PR BSYCHK 1FDC still busy, wait
RET -

PR RESTOR:
RRT7:  CALL PR_BSYCHK
LD A,RESTORE CiiD tissue restore command
JR PR_CHDWAT
PR_LEN EQU $
.RADIX 16
PRINTYV WPR_LEN
.RADIX 10
.DEPHASE

Writa routine whnlca ls transfered to SSECBUF

WRITEDATA:
.PHASE 0
PUSH HL
PUSH DE
PUSH BC
CALL GETSLOT 1get whare 1 am
WRO11 LD {PW DUMMY+1l) ,A :to return to original slot
LD i, 25 ;5at page 2 to FDC
CALL ENASLT
LD A, (RAMADL) 1set page 1 to RAH



LD H,40H

CALL ENASLT
pPOP BC
pop DE
popP HL
PW WRSECT:

- DEC HL
LD _ ALH
ADD A,2
Inc HL

WRO2? JP M, PW_END rtransfer is above 8000H
LD E,RETRIES tset retry count
PW WRNRTRY:
WRO3:  CALL PW_BSYCHK ;make sure FDC is ready for command
LD A,WRITE_CHD ;sector write command
BIT 6.D tsingle sided disk?
JR 2,PW WRITE2 1yes
OR 000000108 ;enable side compare flag
BIT 2,D twhich side are we dealing with?
JR Z,PW_WRITE2 1side 0
OR 000010008 scompare for side 1
PW WRITEZ2:

- pPUSH HL t3ave target address
PUSH DE ;save FD_SEL content and retry count
pPUSYH B8C ysave sector count and target track

WRO4 ¢ .o DE, pY_VIRDONE tset where to jump when done
PUSH DE
CALL DISINT
DI
LD {(FD C!ID+4000H) ,A 1issue write command
LD BC,FD_REQ*+4000H
Lo DE,FD_DAT+J000H

PW WRLOOP:

- LD A, (BC) ;read data request port
ADD AA
RET c jwrite confirmed

WROS: JP M, PW WRLOOP Ino data requested
LD A, (0L 1get from target acddress
LD {DE) ,A ;write to FDC's data reqister
Inc HL tbunp addrass pointer

YIR0G ¢ JP PN;WRLOOP

PW WRDONE:

- pop BC srastore sector count and target track
poP DE trestore current D SEL and retry count
pOP HL jrestore target address
EI
CALL EMAINT
LD A, (FD STT+4000H)

AHD 111117008 inot ready or
;write protect or
iwrite fault or
sjrecord not found or
tCRC error or
1lost data ?
JR NZ,PW_WRERR iyes
DEC B ydone all sectors?
JR 2,PW END jyes
WRO71 CALL PW_UPDATE ;update parameters
JR PW_WRSECT tcontinue
PW_WRERR H
WRO8 JP ", PW_WRITE_HOTRDY tnot ready, do not retry (this
;is not likely to happen)
BIT 6,A twrite protect?
JR NZ,PW_WRTPRT tyes, do not retrv

here when retry might be necessary

~ e o~

PUSH AF jsave error code
WRO9 ¢ CALL PW_RESEEK irestore and re-seek head 1f necessary
POP AF trastore error code
DEC E tshould retry?
JR N2, PW_WRRTRY tyes

no more ratries, report errors to the caller



LD E,A ymove error status to [(E])

BIT 5,E jwrite Fault?

LD A,10 R ~

JR NZ,PW_ERR jyes

BIT 4,E srecord not found?

LD A3

JR NZ,PW ERR 1y23

BIT 3,E 1CRC error?

LD A4

JR 1z,PW_ERN ryes

LD A, 12 jtreat as$ 'other error'

JR PW_ERR

hara when 'write protected' error occurred. But wa ira not
yat surae this is re=ally 'Write protacted' error because wien

D s ~a me s w

no diss: is insertsd, the
W URTPRT:
L A,FORCE_ClD
LD (FD_CHD*+400011) ,A
EX (SPY ,1IL
CX (sp1, (L
LD A,READ CHD
LD (FD CiD+4000U) ,A
E3 (sp},HL
EX (SP) HL
LD HL,FD_REQ+4000H
LD DE, 0
PV %RI'RT1:
- LD A, (HL)
ADD AA
JR C.PW_DSKRDY
WR101 Jp P,Pt_DSKRDY
DEC DE
LD A,E
OR D
WR11: Jp NZ,PW_WRPRTL

.

here when 'not-recady’ er

.~ =

H

PW_WRITE_HOTRDY:

j#s) A2
JR PW_ERR
H FDC raesponded to read co
: .
PW DSKRDY:
- XOR A 11D
PW ERI: SCF
PW_END: PUSH ue
PUSH DE
PUSH BC
pPUSH AF
LD A, (RALADZ)
LD H,00H
CALL ENASLT
PW_DUMMY:
LD A,0
LD H, 40H
CALL ~ EMASLT
poP AF
poP BC
pPOP DE
por HL
RET
PW_UPDATE:
WRTZ2: CALL ¥ BSYCHK
e H ™
Lic H
Lo A, {ED_SEC+4000H)
1ic A
LD (FD_SEC+40CO0H) ,A
BIT 7,D
JR 4z, Pv_UPDSS
cp 3+l
C

RET

FDC reports the sauna result.

starminate write command

1issue r2ad command

skill time

;g9at requosts

disk is ready
is ready

1read confirmed,
;data ready, disx

jneed to wait more?

1yes

ror occurred

1ID for 'drive not ready'

mmand, disk is surely insertecd

for 'disk write protected’

jchange page 2 to RAH

iwhere I was

(ke sure FDC i3 roady

radvance temory Aaddrass 5y 512 bvtes
;1nad FDC's secctor raj3ister
rassune within ranga

13 or 9 sectors?

;3 sactors

jneed to urap to next side or track?

1o



PW_UPDES:

ce 3+1 tneed to wrap to next side or traox?
RET C :no
LD A,l ¢sgtart from sector 1
LD (FD SEC+4000H) ,A
BIT 5,0 ;singla sided drive?
Jnr 2, Pt NXTTRK ;yes, always go to next track
BIT 2,0 7 iwwhich side ara we in nou?
JR NZ,PW NXTTRK tside 1, nave to go to next track
SET 2,0~ ;aide 0, have to go to the other gide
LD A,D -
LD (FD SEL+400011) ,A tselect side 1
RET -

PW_NXTTRK:

- RES 2,D :go to the other side

LD A,D
LD (FD_SEL+4000H) ,A tselect side 0
INC C ;advance tarjet scctor

WR131t CALL Pv! BSYCHK ;make sure FDC is ready
LD A,STEPIN CMD tissue step-in command
LD (FD_CHD+Z300H) ,A
EX (sp) ,HL tkill time
EX (SP) ,HL
JR PW_RSYCHK rwalt for termination

;
PW_RESEEK:

Re-calibrate than re-seesl

BIT 9. E sre-saelx only on even retry counts
RET Nz »
WR14y CALL PW_RESTOR irrestore head of current drive
' Seek track specified by [(C)
LD A,C rget target trackh
LD (FD_DAT+4000H) ,A ;set destination
EX (SP) ,HL k111 time
EX {SF) ,HL
LD A,SEEK_CHD tissue seek command
PW_CiHDVAT:
LD (FD_CHD*4000H),A
EX (SP) ,HL t1kill time
EX {(SP) ,HL
H Wait until FDC is ready for new command
PW_BSYCHK:

PW_RESTOR:

WR15:

PW_LEN

LD A, (FD STT+4000H) rget FDC status
RRA - 1look at busy bit [LSB)
JR C,PW BSYCHK ;FDC still busy, wait
RET -

CALL PW BSYCHK -

LD h,RESTORE CHD tissue restore command
JR PYi CMDWAT

EQU s

.RADIX 16

PRINTV %PW_LEN

.RADIX 10

.DEPHASE

END
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TM59128/TMS9129 VDP TERMINAL ASSIGNMENTS

SIGNATURE |TERMINAL|X/O DESCRIPTION
XTALL 40 1 10.7 MBz crystal = @ e -
XTAL2 39 0 | connections BAS | 1]__|49] xTALl
CAS 2 39| xTAL2
’ AD? | 3 ;0 R-Y
R-Y kL O | R-Y color differ- ADS 4 7| crucLx
enck output. ADS ] el v
AD4 6 3% B-Y
Apd | 7 | RESET/BYNC
AD2 8 31§ vce
ADl 9 32| rpO
ADO |10 11} rol
R/¥ |11 30| rp2
vss {12 29} rD)
CPUCLK kN 0 | CPUCLK equals XTAL:) MODE| 13 28| Rrpd
(Color Burst Prequency) TSR |14 27| rDS
CSR |18 26| rDS6
INT |16 2%} ron7
) 4 36 [¢] Y (Black/White cn? |17 24| cpo
luminance and cpé jl@ 23| col
composite sync) cbs |19 22| cp?
output. cp4 {20 21| cpl
B-Y 3s o] B-Y color difference output.
RESET/
8YNC 3 1 RESET ~-This pin is a trilevel {nput pin.
When it {s below 0.8 volts, REJET Initi-
alizes the VDP. When {t {s above 9 volts,
RESET 18 the synchronizing lnput for ex-
ternal VDP video.
vce kK] 1 +5 volt supply
TMS9118 VDP TERMINAL ASSIGNMENTS (Concluded)
SIGNATURE | TERMINAL 1/0 ' DESCRIPTION
RDO MSB J2 1/0 VRAM read/write dsta bus. RDO (s the most
rD1 3l 1/0 | significant bit.
RD2 30 I/0
RD) 29 1/0
RDA4 20 I/0
RDS 27 1/0
RDE 6 1/0
RD7 LSB % I/0
CDO0 MSB 24 1/0 CPU data bus. CDO is the most significant bit.
cpl Pk 1/0
cD2 23 1/0
cD3 21 1/0
cD4 20 1/0
cD$ 19 1/0
[ofo] § 18 1/0
cn? LS8 17 1/0
T 16 [o] CPU intercupt output.
(81:4:8 153 I CPU-VDP read strobe
[o:i0) 14 1 CPU-VDP write strobe
MODE 1] 4 CPU interface mode gelect; usually a
processor address line
vss 12 1 Ground Reference
R/W 11 6] VRAM write strobe
ADO MSB 10 o] ZTAH address bus. ADO is the most significant
t.
AD1 9 0o
AD2 4 0
AD) 1 [¢]
AD4 (] 0o
ADS 9 o]
ADS ] 0
AD? LSB 3 0
Cx3 1 [¢] VRAM column address strobe
RXg 1 o) VRAM row address strobe

The least-significant addcess bit, AD7, is wired to
RAM®. Likewise, AD6 is wired to Al of the RAMs.

A0 of the dynamig
Care must be exercised

in assucring proper oclientation of the TMS9119 address outpiuts to the

dynamie

RAM address {nputs (See rigures 4 and $).



TMS9119 VDP TERMINAL ASSIGNMENTS

SIGNATURE |TERMINAL]I/O DESCRIPTION
XTALL 40 b4 10.7 MHz crystal
XTAL2 39 0 | connections RA | 71T J90| xtart
. 3 2 7 39| xTAL2
AD7 ] 38} crucLk
CPUCLK 30 o} CPUCLX equals XTAL-1 ADS 4 37 n.c.
(color burst frequency) ADS H) 36| comMmviID
AD¢ $ IS} BXT VOP
AD) | 7 34| RESET/91MC
AD2 L] 31} vce
AD1 9 32| RrRDO
ADO |10 J1{ rpl
R/W {11 30 RrD2
vss 12 291 RDI
N.C. 37 Reserved. Do not use. MODE({11] 28! mpd
CSW |14 27| RDS
CSR {18 26! Ro6
INT |16 25| RD7
COMVID 36 o} Composite videoc output CDT {17 14} CpO
Ccp6 |18 23] cpl
cpS |19 22| Cp2
cp4 20 21| cp)
EXT VDP 3s 1 Parallel operation (more
than 4 sprites per line}
RESEY/

SYNC 3 1 RESET --This pin 13 a trilevel input pin.
When it is below 0.8 volts, RESE% fotel-
alizes the vDP. When {t {s above 9 volts,
RESET 1a the synchronizing input for ex-
tarnal VDP video.

vce 3 1 +S volt supply

TMS9120/TMS9129 VDP TERMINAL ASSIGNMENTS (Concluded)

SIGNATURE |TERMINAL|I/O DESCRIPTION

RDO MSB 32 1/0{ VRAM read/write data bus. RDO (s the most

RD1 k3% 1/0] significant bit.

RD2 30 1/0

RDJ 29 1/0

RD4 29 1/0

RDS 21 1/0

RD6 24 . l1/0

RD7 23 1/0

CDO MSA 24 1/0} CPU data bus. CDO is the moet significant

cpl 1) 1/0{ bit.

cn? 21 1/0

cpl 21 1/0

CD#4 20 1/0

CcDS 19 1/0

CDé6 18 1/0

Ccp7 LSB 17 1/0

InT 16 O | CPU interrupt output.

[ol:4:3 1s I } CPU-VDP read strobe

Tsd 14 1 | CPU-VDP write strobe

MODE 11 1 CPU intezface mode select; usually a
procesgsor address line

vss 12 1 Ground Reference

/W 11 o} VRAM wrlte strobe

ADO MSB 10 [o] VRAM address (multiplexed high
and low order VRAM address).

AD1 9 [o] ADO {3 the most significant bit.*

AD2 8 o]

AD) 7 o

ADY4 6 o

ADS s (o}

ADS6 4 o

AD7 LSB 3 o]

[o0.%:4 2 0 | VRAM column address strobe

RAS 1 O | VAAM row address strobe

* The least-significant address bit, AD?7, is wired to A0 of the dynamic
RAMs., Likewise, AD6 is wired to Al of the RAMs. Care must be exercised
in  assuring proper orientation of the TMS9118 address outputs to the
dynamic RAM addtess inputs (Ses Fliqures 4 and 5).



TMS9118/9120/9129 PRELIMINARY ELECTRICAL SPECIFICATIONA

ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE
(unless othecrwise noted)*

SUPPLY vOLltage, VCC tuvvrnvwnnncrncnnneenan

-0.) to 20V
All input voltages .....

~0.) to 20 v

OULPUL YOLEAQE tuureerveveonnsennnnnenscanane -2 to 1V

Continuous power AIAsipation ........cvevenennann 1.3 W

Operating free-alr temperature range ....... 0 C to 70.C

Storage temperature range ............... -5§’c to +1500C
‘Stresses bayond those listed under Absolute Maximum Ratings may cause
petmanent damage to the device., This is a atress rating only and

functional operation of the device at these or any other conditions
beyond those indicated in the Recommended Operating Conditiond section
of this specification is not implled. Exposure to absolute maximum
tated conditions for extended periods may affect device relliability.

RECOMMENDED OPERATING COMDITIONS*

o e e e e e e e e e
PARAMETER MIN NOM MAX UMIT
Supply voltage, vVCC 4.75 5.25 v
Supply voltage, VSS ] v
SYNC active 10 12 v
tnput voltage, V1, {ew—memm oo
RESET actlive 0.6 v
RESET/SYNC pin oo e
SYNC and RESET lnactive ] 6 v
XTALL, XTAL2 3,75 R
High-level input,VIH |==ce—oemmem oo | e e
All other {inputs 2.2 v
Low-level fnput -
voltage, VIf, 0.8 v
Operating Eree—élt °
temperature , TA 0 70 o]
d e e e e e e et e e e e e e et e e

*All voltage values are with respect to vSS.

ELECTRICAL CHARACTERISTICS OVER FULL RANGES OF RECOMMENDED
OPERATING CONDITIONS (Unless Otherwlse MNoted)

TMS9118/9128/9129
e o e e e e e e e et o e et
PARAMETER TEST CONDITIONS |MIN TYP MAX UNIT
High-lavel| RAS,CAS,R/W 2.7 3.
VOH =~ jemmemmecmeeeo IOA = 400 UA  [e—e—cmmemmenon v
output All other 2.4 3.2
voltage outputs
Low-leval CPU data I0L = 1.2 mA 0.1 9.6
VoL, e e v
output DRAM 10L =~-800 uA 0.6
voltage intecface
Off-state output cucrrent
10ZH high~lavel volitage Vo = 5.25 V 1 100 uA
appllied, CDO-CD7 outputs
Off-state output cuccent
102, low-level voltage VO « 0.4 Vv 1 =100| uvA
applied, CD0-CD7 outputs
11t High-level input curcent vi = 5.25 v,
all other pins at 10} uA
ov
1L Low-leval lnput current vi = 0 v,
All other pins at -101 uA
Qv
TMS9118 oOnly (Figure-12)
fmmmm e ——— —— e h o o 2 o 7 ot o ot o 2 i ot o ki e e
Vvhite Video voltage level of
white, Y, R-Y, 2.5 k) 3.6 v
B-Y outputs
vblack video voltage level of
black (blank), R = 470 Ohms 1.6 2.3 2.5 v
Y/R, Y, B-Y.outputs L
------------------------------ C = S0 pP e m e | e
Vaync Video voltage level of L 1.2 1.8 2 v
sync, ¥ output
R
L Video output load resistor 470 ohms




ELECTRICAL CBARACTERISTICS

RECOMMENDED OPERATING CONDITIONS

OVER FULL RANGRES OF
{unless otherwise noted)

{Continued)
TMB89118 Only (Figure-12)
____________ 4
Video voltage difference,
Vwhite, vblack, Y, R-Y, RL = 470 Ohms .8 1 1.% v
B-Y outputs CL = SO pF
v RL = 470 Ohms
black sync CL =~ S0 pF L300 .400 .700 v
Vpos Color burst video vol- R-Y output .25 v
tage level with respect (TMS9129 only)
to V no color
Vheg Color burst videoc vol- B-Y output -.25% v
tage level with respect {TMS91208/9129)
to V no color
A e o e e e A e e e '
TM89118/9128/9129 (rigure 13
— - —_———— e ————— e ——— -
1CC Average supply current 1™ = 25°¢C 1a0 250 mA
from vcC
Ccpo0-Cn7
Input unmeasured 20
ci capacitance|-~e—emmmarmo £= 11 HAz, pine at|-——--- e pF
All other ov 10
inputs
unmeasured
Cco Output capacitance f= 11 MH2z, pins at 20 pr
ov
+- ettt 5- - -
All typical values are at VCC = 5.2%5 v, TA = 25 C.
TIMING REQUIREMENTS OVER FULL RANGES OF RECOMMENDED OPERATING
CONDITIONS FOR TMS9118,/9128/9129
CPU-VDP Interface (Figure 14 and 15
o e e e — +
PARAMETER MIN NOM MAX)] UNIT
tsu(ARL) Address setup time before CSR low [} na
tsu (AWL) Address setup time before CSW low kL) ns
th (WLA) Address hold time after CSW low 19 na
tsu(DWH) Data setup time before CSW high 100 ns
th(WHD)  Data hold time aftet CSW high 10 ns
tw (WL) Pulse width, CSW low 200 ns
A e e e e e et e e e e a8 i T o T e o ok e ke e e e e e e -
VDP~VRAM Interface
A e m e m e m— — — +
PARAMETER MIN HOM MAX| UNIT
tsu {DCH) 1nput data setup time before CAS high 60 ns
th (cED) Input data hold time after CAS high 0 na
b o o e e e e et e +
Register And Memory Access Cycle Times
A e e +
PARAMETER MIN NOM MAX UNIT
tcey (REG) Cycle time between registers 2 2 us
read or write
tcy (MEM) Cycle time between memory
read or write
MODES
BLAMKED SCREEN 2 2 us
RETRACE (4.3 msec after Interrupt) 2 2 us
TEXT
MULTICOLOR \ ACTIVE 2 3.1 us
GRAPRICS I / AREA 2 3.5 us
GRAPRICS I1 / 2 8.0 us
NOTE: Haximum cycle times must be respected at
2ll times for proper operation
B e o e ok e i e o e o e -t e i e b 4+




EXTERNAL CLOCK SOURCE (TMS9118/9128/9129)

(Fiqure 16)

PARAMETER MIN TYP MAX| UNIT
________________________________________________ [ B o T
faxt External source frequency 10.730098 MHZ

10.7386)9%
10.739172
te/Tf External source rise/fall time 10 15 na
tWH External source high level pulse width 42 47 32 ns
tWL External source lov level pulae width 42 4 $2 nn
(3:0] External acucce phase delay from XTALL 42 a s2 ns
falling edge to XTAL2 falling edge
A ————— Sy SOy U Py S S +
SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED
OPERATING COMDITIONS {TM59118,/9128/9129)
CPU~VDP Interface
o e e e i e o e 0 o 1 o o o e o e A e - n
PARAMETER TEST CONDITIONS| MIN TYP MAX| UNIT
TA{CSR) Daja access time from 100 150 na
CSR low
tPVX Rata disable time after 6 100 ns
CSR high
————————————————————————————————— C =300 pF R D L ll Gttt
EPVX, A Data invalid time from L
address changes 1] ns
fCPUCLK CPU clock output clock
frequency (XTAL%D) 3.4 1,38 3.76] Muz
b ot e et 8t 8 e o A o o o o 7 > m i e = A o e % 8 b o 4 e Y e o
SWITGHING CHARACTERISTICS OVER FULL RANGE OF
RECOMMENDED OPERATING CONDITIONS (Continued)
TM59116 COMPOSITE VIDEO output (Flqures 17 and 18)
P e e e e o e e e o e e b
PARAMETER TEST MIN TYP HMAX UNIT
CONDITIONS
tel Fall time, Vblack to ns
Vaync 10
tw (HS) Pulse width, horizontal
sync . 4.984 us
tel Rise time, vsync to
Vblack 20 ns
tHS-CD Delay time, Sync to
Color Burst 372 ns
tw(CcB) Width, color burst 2.61 us
tCB-LB Delay time, Color Burst
to left border 1.49 us
te2 Rise time, vblack to
vwhite 60 ns
——————————————— cmmm—mee———==-~~~|R =470 Q1 e e | e
tw(LB) Left border video widthj L 2.42 us
g I 1 T B Tl EET L
tf2 Fall time, Vwhite to L
Vblack 110 ns
tw{AD) Width of Active pisplay
Atea 47.68 ug
tw(RB) Right border video
width .19 us
tRB-HS Delay time,right border
to horlzontal sync 1.49 us
tVFB vertical front blanking 191.1 us
tvs Vertical sync 191.1 us
a%:1:] Vertical back blanking 828 us
tABA Actlive plus border area
time 18.9 mS
fmmecm————_— e e et o o e o e o ke e




SWITCHING CRARACTERISTICS OVER FULL RANGE OF
RECOMMENDED OPERATING CONDITIONS (Continued)

T™S9128/9129 Y, R-Y, B-Y outputs (Flgures 19 through 22)

+

----------------- et
PARAMETER TEST MIN TYP HKAX UNIT
CONDITIONS

(3 &I Fall time, Vblack to

vsync 100 n
tw{AS1) Pulse width,Horlzontal

SYNC 4.84 u
trd Rlise time, Vsync to

Vblack 150 n
tw(BP) Width, back porch R =470 0 4.47 u
S L Y D UG S
tw(LBl) Width, left border 2.8 u
------------------------------- C =S0pF R et L L T e e
tw (P) Pulse width, pixel L 186.24 n
tw (HORZ)Width, horizonal line 63.69S u
tw (AD1}) wWidth, active display

area 47.67 u
tecd Rise time, vblack to

Vwhite 7% n
tcd Fall time, Vwhite to

Vblack 50 n
tw {RB1) Width, right border 2.42 u
tw(Fp) Width, front porch 1.49 u
S R =470 0 |~ememmmmmme e | e
te$ Rise time, V no color L

to V pos color burst C =150 pF 150 n
_______________ wmmmrmmm————— e | L e | e
tw (CB1l) Pulse width, pos

color burst 2.6 u
(3 3] Fall time, V pos color

burst to ¥ no color 100 n
f———— e d— e — i —————

SWITCHING CHARACTERISTICS OVER FULL RANGE OF

RECOMMENDED OPERATING CONDITIONS {Concluded)

T™S9128/9129 Y, R-Y, B-Y outputs (Figures 19 through 22)

e et e e e et e e e o e e +
PARAMETER TEST MIN TYP HAX UNIT
CONDITIONS

tw (CB-LB1)

Delay time, pos color

burst to left border 1.49 u
(34 Fall time, V no color

to V neg color burst 100 n
tré Rise time, vV neg color

burst to V no color R =470 0 150 n
_________ L e ]
tw (VS1) Pulse width, vertical

sync C =SO0pF 465 n
s = ¥ A - s "~ - — L __________________________
tVFB_l Vertical front blanking 191.09 u
tvsl Vertical sync 191.09 u
tvBBl Vertical back blanking 828.04 ']
tABAL Active area plus

border arsa total 18.70 ™

VERTICAL TIME 19.91 n

- —— - — A T — - ——— —— —— " ke ey T D i g e - e —— +

Note{ Fall times depend on external pull-down resistor.



TIMING REQUIREMENTS OVER RECOMMENDED SUPPLY VOLTAGE RANGE AND
OPERATING FREE-AIR TEMPERATURE RANGE FOR TMS91168/9128/9129

(Figures 14 and 19)

PARAMETER

tc(rd)’
te (W)
tw (CH)

tw (CL)
tw (RH)

tw{RL)
tw (W)
tt

tsu (CA)
tsu(RA)
tsu (D)

tsu(cd}
tsu (WCH)

tsu (WRH)
th (CLCA)

th {RA)
th (RLCA)

th (CLD})
th (RLD}
th (WLD)
th (RHed)

th (CHrd)
th (CLW)
th (RLW)
tRLCH
tCHRL
tCLRH

tRLCL
tWLCL

Read cycle time*

Write cycle time

Pulsa width, CAS high
(precharged time)**
Pulse width, CAS low T
Pulse width RAS high
(prechacrged time)
Pulse width, RA3 low*
Write pulse width .
Tranaition times (cise and
fall) for RAS and CAS

Column address setup time
Row address setup time

Data getup timeé with respect
to CAS high

Read command setup time
Welte command setup time
before CAS high

Write command setup time
before RAS high

Column _address hold time
aftar CAS low

Row address hold time

Column _address hold time
after RAS low .
Data hold time after CAS low
Data hold time after RA3 low
Data hold time after W low
Read command hold time aftec
RAS high

Read command hold time
CAS high

Weilte command holdtime
CAS low

Wejte command hold time after
RAS low
Delay time.
Delay time.

after

aftecr

RAS

low to RA3_high
[ehY}

CA3 high to_RAS low
Delay time. CAS low to RAS high
Delay time. RAS low to CAS low
Delay time. W low to CAS low
(early write cycle)

refresh time intecval

* All cycle times assume t = $ ns
4*page mode only

A G S
aon 300oF
5% l
Vi
LI% WHERE V|_= 198 V
FROM OUTPUT TEST POINT
UNDER TEST
CL
/I\ R = 1.1%102
C = 3000pF
AL = 10K
Cy = S0pf

tDH
tDHR
tDH
tRRA

tRCH

tWCH

FOR
co 8uUs

FOR

190

25
275

190
185
145
135

40

379
280
9
120
40
10

DRAM INTERFACE

TYP MAX UNIT
3172 ns
372 ns
129 ns
23% 270 ns
138 na
230 270 na
370 ns
15 50 na
25 ns
40 ns
15 ns
13 na
280 ns
189 ns
210 ns
43 ns
1S ne
140 na
230 ns
10% na
17% ns
a0 ns
31298 ns
410 ns
320 ne
40 ns
140 ns
0 120 ns
40 ns
) ma

TMS91108/9120/9129 LOAD CIRCUIT FOMN COMVID AND
TMS9128/9129 R-X,

Y, B-Y SWITCHING CHARACTERISTICS

THS9110/9119/9129 LOAD CIRCUIT FOR
ALL OUTPUTS EXCEPT COMVID., R-Y, Y,

B-Y
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FIGURE 14 -~ CPU-VDP WRITE CYCLE FOR TMS9118,/9128/91129
READ CYCLE
{411
' (C 1)4(;{:
14 B 4 ]
] S
—'¢
MOOE I I
' | oy |
5T
LulA- R\J ‘ ‘PVK.A—.l '1— |
‘ [ LC i I ,,l
" I s T
oA VALID OATA |
[ — ‘
}‘—-—’*——mcsm L——lpvx——ﬁ{

NOTE: All messuramants sre made et 10% end 90% polnts.
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ELECTRICAL SPECIFICATIONS

(AY-3-8910)

Maximum Ratings

Storage Temperature .....vivvviviveaeisne.... —55°C to +150°C
Operating Temperature ...........veeereeeeerss...0°C to +40°C
Vee and all other input and output
voltages with respecttoVgs .............vvv....—~0.3V to +8.0V
Excoeding thess ratings could cause permanent damage to these devices.

Functional operation at these conditions is not impliad — operating conditlons
are speacifiad below.

Standard Conditions

Vee=+5V +5%
V35=GND
Operating temperature: 0°C to +40°C

DG Characteristics

Charactarislic Sym{ Min [Typ"|Max {Unils Conditions
Input Logic Levels
Logic 0 V. | © — |os] Vv
Logic 1 Ve {24 | — |Veel V
Input Leakage
Clock — =1 — ]2 | upA
8C1, 8C2, BDIR —_ | =] - |2 | A
inputs with Pullups
A8, Aagat ty, |—101—301-100| pA
Inpuls with Pulldownd -
A9 I | 8 ] 10 ] 40 | pA
Input/Quiput with Pullup
A7-A0. 87-80 Io. |-15} —30{-200] pA
Dats/Address with Pullup
DA7-DAO Io | — |~150{—-500{ wA
Input/Outpul Vou
A7-AQ, 87-80 Vo | 24 — | Vee] Vv [o0pA
Data/Addrass Vg, _
DA7-DAO Voo [ 28} — |Vee] V | 1000A
tnpul.Quiput Vo
A7-40, B7-80 Ve | O — Jo5] v [18mA
Data/Address Vg
DA7-DAO Va | © — |(0o5] v [16mA
Power Supply
Vee fee | — | 48] 75 | mA

“Typical vslues are st +25° C and nominat voitagss.

+8v
Rf 1000 av—IAl
600 N 30VQUT AT Q
VA 4 0UT WITH 1mA IN
ASYY v4 240U m
ANALOG [ _o
CHANNEL Oy MN2122
outpuTt

¥
NOTE: CURRENT IN REDUCES Rf CURRENT FLOW AND LOWERS OUTPUT VOLTAGE.

CURRENT TO VOLTAGE CONVERTER



AGC Characteristics

Characteriatic Sym|{Min.{ Typ.* |Max.| Units | Condilions
Clock Input
Frequency fo {10} — [20]MHz
Risa {ime e — - 50 as
Fall ime [ — — | 50 ns
Duty Cycle —|25] 50 {75] % Fig. 35
Bus Signals (BDIR, BC2, BC1)
Assoclative Delay Time o] —| — | 50| ns
Reset
Aesal Pulse Width law { 800} — — ns ; Fig. 38
Asset to Bus Controt Daiay Time tae | 100 — - ns 9-
A9, A8, DA7—DAO (Address Mode)
Addrass Satup Time e fd00| — | — | ns } .
Addrass Hold Time tw J100] — | — | ns 9.3
DA7—DAQ (Write Mods)
Writs Data Pulse Width tow | 500 ] — |[t0.000] ns
Write Data Setup Time los | S0 - — | ns Fig. 38
Write Data Hold Time tow | 100} — — ns
DA7-DAO (Read Mode)
Read Dala Access Time toa | — | 250 | 500 ns
OA7--DAQ (Inactive Mode) } Flg. 39
Tristate Delay Time tra | — ] 100 (200] ns
* Typical vaiuas are at 25°C and nominal voltages.
Voo
Y BOIR/
cLock " ecBcH
Vn
t, —.l [ p—
N Voo
oOIR/
e 8CcBCY
Va
.. S
CLOCK AND BUS SIGNAL TIMING
8us '
CONTROL NACT VALID BUS SIGHAL
DECODE %
-‘-ln-—l
Lo Ve
RESET
Va

BUS CONTROL
SIGNALS CHANGING

50 ns MAX,,
INCLUOING SKEW

RESET TIMING



]
BUS
contnoL DONTCARE D7 Wbwdiy VA OON'T CARE
fa—— tag tane po——
A3, Aa. rrevious e
DAT-DAQ STATE ADORESS

8US COMTROL
A SIGNALS CHANGING

Via

Va

*ANY COMBINATION OF BDIR, BC2, BCt
WHICH DECODE "LATCH ADDARESS™

BODIA BC2 BCH

—+] fe— 50 ns MAX. INCLUDING SKEW.

o o0 1
**REFER TO PARAGRAPH 2.1.1 or 1 6 o
FOR A DESCRIPTION OF or 1 1 1
“VALID" FSQ ADDRESSING.
LATCH ADDRESS TIMING
aUs :
CONTHOL OON'T CARE waite To psa* ] DON'T CARE
DECODE
= tos tow ——4 tow Jo—t
Vi
PREVIOUS
OAT-DAO acE DATA
Va
FY] BUS CONTAOL v .
SIGNALS CHANGING WRITE TO PSG
—] 50 ne MAX.. 80IA 8C2 BC1
INCLUDING SKEW. t 1 o
WRITE DATA TIMING
BUS ! ,
CONTROL  QON'T CARE HEAD FROM PSA *
DECODE %l EAD FAOM PSQ % INACTIVE
“*'m ] l—— trg ~o=f
Yom
- PREVIOUS AEAD DATA
DA7--DAO el . e TRISTATE
Voo
P7] BuS CoNTROL “-READ FROM PSG"

SIGNALS CHANGING
%0 ny MAX.,

INCLUOING SKEW.

BDIR 8C2 BC1
o 1 L]

READ DATA TIMING
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HM4864-2, HVI4864-3
HVI4864P-2, HVI4864P-3

§5536- word X 1-bit Dynamlec Random Access Memory
The HM4864 s & 85538-wards by -1-bit, MOS random sccess
memory circuit fabricated with HITACHY's double-poly N-channst HMABEL-2, HiMABEL-)
siticon gate process for high performsnce snd high functional
density, The HMA4804 usas 8 single transistor dynamic storage cell
and dynamic control circuitry to schisve high speed and low power
dissipation,

Multiplexed address inputs permit the HM4884 to be packaged in 8
standard 18 pin DIP on 0.3 inch centers,

This package siza provides high system bit densities and is
compatible with widely availsble sutomated testing and insertion
equipment, System oriented features include single power supply of
45V with £10% tolerance, direct intarfacing capsbility with high (DG-18AY
performance logic families -such as Schottky TTL, maximum input
noise Immunity to minimize “falss triggering” of the inputs, on-chip
address and. dats registers which eliminate the need for interface
registars, and two chip select methods to sllow the user to determine
the appropriate speed/power charsctaristics of this memory system.
Tha HMA48684 slso Incorporates seversl flexible timing/operasting
modes,

In addition to the usual read, write, and raad-modify -write cycles, the
HMABG4 *is capabls of delsyed write cycles, pags-mode operation
and [1AS-oniy refresh,

Propar control of the clock inputs (RAS, TAS, and WE)} allows

HM884P -2 HM {884P )

common |/O capsbiiity, two diménsional chip selection, and (OP.10)
extanded page boundaries (when opersting in page modes). -
HFEATURES MPIN ARRANGEMENT
¢ Racognized industry standard 16-pin configuration ‘CE -/ BV"
® 160ns access time, 270ns cycle time (HM4B864-2, HM4864P-2) -
® 200ns access time, 335ns cycls tima (HMAB64.3, HM4B64P-3] a0 Bk
® Single powar supply of +5V£10% with a built-in Vgg generator wE E]o...
® Low Power; 330 mW active. 20 mW standby (max) m[z E]"
® Tha inputs TTL compatible, low capacitance, snd protected
agninst static charge "E E]"
® Output data controllad by TAS and unlatched st end of cycle to ‘,E E]a.
allow two dimensionsi chip salection and axtended page bound- ‘E E"
ay - —
® Common 1/O capability using “early write’’ operation "'E _'J"
¢ Read-Modify-Write, AAS.onty refrash, and Page-modae capabitity —
® 128 refresh cycle (Top View)
A=Ay Address Inputs
CAS Column Address Strobe
Din Dats In
Dout Dsts Out
RAS Row Address Strobe
WE Resd Write lnput
Vee Power (+3V)
Vyy Ground
A=Ay Retresh Address Input

M FUNCTIONAL BLOCK DIAGRAM

soorr | | 3] | emaer
Aeray i | e M ABSOLUTE MAXIMUM RATINGS
New Dot k:-tég [ Deut Volitage on any pin relative
! d AL I toVes i -1.0to +7Vv
Aeeor 135 Arrer 3 =—°Yr  Qpereting Temperature, Ta
(3)d 3 =ev  (Ambient) .............. 0to+70°C
n il B 3 puswd i Storage Tampereture
rrey > rrey
1 5 Tow Dev. r_ﬁ:, Loy .m {Amblent) .. ...... -65 to +150°C (Cardip)
; wemeer | [} [ stemery -56 to +125°C (Plastl)
1 e Short-circuit Qutput Current . 50 mA
M ) Power Dissipation , . ... .... 1w




M NECOMMENDED DC OPERATING CONDITIONS (Ta~0 to +70°C)

Paramet¢r Symbel min typ man Unit Notes
Vee 4.8 s.0 5.5 v
Supply Vet [}
upply Veltags Vs 0 0 9 v

In;ulA“ilh Voltage Via 2.4 - 6.5 v ]
fnput Low Voltage Vi -1.0 - 0.8 v 1
BOC ELECTRICAL CHARACTERISTICS (Ta—0 to +70°C, Vec =5V £10%, Vss~0V)

Parameter Symbel min mas Unit Notey
OPERATING CURRENT 1 _ 50 A 4
Average Power Supply Operating Current (FAS, UAT Cyeling:fsc=min.} e m .
STANDBY CURRENT 1 _ 18 A 1
Powar Supply Standby Curreni (RAS = Vin Dout ~High impedance) cer . m
REFRESH CURRENT
Aversae Power Supply Current, Refresh Mode fect - [ mA 4
ﬂﬁgyCyclin;, CAZ = Vinttac~min,}
PAGE MQDE CURRENT
Averaqe Power Supply Current. Page-mode Operation fecr - s A A}
(AR = i, TXT Cyelingy tac = min.)
INPUT LEAKAGE
Tapue Leaksge Current. any Input (V.. =0 to +8.8V, all other pins not fu ~10 10 PA
under test=0V)
OUTI'UT LEAKAGE It — 10 A 1
Output Leshuge Current (Dout is disabled, Vo =0 to +5.8V) *° s
OUTPUT LEVELS
Dutput Nigh (Logic 1) Valtage (for = —SmA ) Vo R I M
OQutput_Low (Logic 0) Voltage t /o =4.2mA } " :

NOTES
1. All voltagey referenced to Vg

2. I¢c depends on output loading condition when the device I3 selected. Icc max. s specifted at the output open condltidn.

). 11 0 consists of leakage cutrent only.

4. Cutrent depends on cycle rate: maximum current fs measured at the (astest cycle rate.

M AC ELECTRICAL CHARACTERISTICS

Parameter Symbel p man Unit Nates
fnput Capacitance {As-Ar, Din) Cut - 7 of t -
input Capacitance (RAS.CAS, NE] Cos = 10 oF [

_Outpnt_Capacitanes {Dowr ) Cout - 1 113 I.I-‘/

NOTFS

1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. TR3 = ¥y to dlsable Doyt

M ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS "

(Ta=0 to +70°C, Vee=5VE10%, Vaa=0V)

o

HMA864-2/P-2 HM4864-3/P-)
Parameter Symbel - Unit Notes
- min mat min max
“Random Read nr Write Cycle Time T 270 = o - s
“fead Weite Cycle Time [ 270 - 18 —~ ns
“page Made Cyele Time e 170 - 18 - P
—:\-g:;! Time {rom AAS Tuc - 150 - 200 ns I
:;;;c Time from CAS leae -~ 100 - s ny 5.8
'&T,—m Buffer Turnoff Oelay tarr 1] i 1] 30 ns 1
“Teansiiton Time (Rise and Fail) Tr 3 » 3 0 " 3
RS Precharge Time ter 100 = 120 Z -
50 Width tars 130 10000 200 10000 ns i
THAS Hold Time [ 100 = 138 = s
TAZ Pulse Width feas 100 - 138 - a8 i
TAS Hald Time ™ 150 - 200 . - )
Hi5 1n CAS Delay Time [ 20 [7] 25 [ ne [
TAS ta RAS Precherge Time toar -20 - -170 - ns
Row Mddress Ser-up Time lasa 1] - 0 - ns
Row Address Hold Time tuan 0 - % - ny
Column Address Set.wp Time tase -0 - —10 - ny
Column Address Hold Time [ 1] = 5 = ne
Cotumn ‘Address Hold Time referenced 1o RAS ta 9 - 120 - n
“Read Command Setup Time tece ] - ] - s
Read Command Hold Time leca 0 - 0 - ns
Write Uommand Wold Time ltocs 43 - 35 - ns
Write [Zommand Hald Time referenced to RAS [ 95 - 120 - as
Write Command Pulse Wilth [ 3 - 3 Z "
Write Uommand to RAS Lead Time tamt [ -1 s - 3 -
Write Command ta CAS Lead Time . tewr 15 - 38 | = as
o Set-up Time tos 0 - [ 2 = ns L
o Hold Time ter I = w | - - [
Duta-in llsld Time ceferenced 1o RAS tomn 95 - 120 - ns
CAS Precharge Time (for Page-mude Cyele Oniy} tep 60 - 80 - ns
Refresh Period tagr - ? - 2 ms
Write Unommand Set-wp Time tees -1 - -2 - 1] 0
€33 to WE Deley [ 60 - 80 - s 10
AXS 10 WE Delay s | MO - 148 - s 10
AT Precharne to TAS Nold Time toe ! [ - 0 - "




NOTES

1. AC measurements assume {1 = $ns. tRAC (max)can be met, racp tmax) is specified asa
2 8 cycles are required after power-on ot prolonged reference point only; if fpep I8 greater than the
petiods (greater than 2ms) of KAS Inactivity before specified fpep (max) limit, then access time s
proper device operation is achleved. Any B cycles controlled exclusively be (¢4
which perform relresh are adequate for this purpose. 9. These parameters are teference to CAS leading edge in
3. Vi (min) and Vyy (max) arte reference levels for early write cycles and to WE leading edge in delayad
meanucing timing of Input signals. Alse, transitlon writa or tead-modify-write cycles.
times are measured between Vg and Vg, 10. twcs, fcwp and tpivp are not restrictiva operating
4, Ausumes that tpep € fRep (Max). Il fgep Is greater puameters. They are included in the data shest as
than the maximum recommended value shown in this electrical characteristics only: U fyg 2 fwcs (min),
(sble tp 4 exceeds the value shown. the cycle Is an early write cycle and the data out pin
S. Awumes that tpep 3 trcp (max). wil] temain open circuit (hith impedance) thioughout
6. Messured with a load circuit equivalent to 2TTL loads the entire cycle: I tcwp 3 Icwp (min) and 'Rwr :
ind 100 pF. trwp (min) the cycle is a read/write and the data
1. togp (max) defines the time at which the output output will contaln data read from the selected cell; If
achieves the open circuit condition and Is not refer- neither of the above sets of conditions is satisfied the
¢nced to output voltage levels, conditlon of the data out {at access time) is Indetet.
8. Operation with the tpcp (max) limit insures that minate.
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M TYPICAL CHARACTERISTICS
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NAPPLICATION INFORMATION

*¢POWER ON

An Initial pause of 500 pus 1y required atter power-up and 3
minimum of eight (8) Initlalization cycle,{sny combination of
cycles containing a FAS clock such as RAS-only refresh) must
follow an Initial pauss.

The Ve current {/cc) requirement of the HM4864 during
power on is, however, dependent upon the input levels (RAS,
TAS) and the rise tima of Vcc, as shown In Fig. 1.

OREAD CYCLE
A read cycle begins with addresses stahle and 2 negative going

wransition of FAS, The time delay between the stable address
and the start of RAS-0n is controlled by parameter tasa -
Following ;he time when TIAS reaches Its low level, the row
addrass mudt be held stable long enough to be captured. This
controlling parameter is tpay . Following this interval, the
address can be changed from row addrass to column address,
When the column addrass is stable,CAS can be turned on. The
leading edge of TAS is controlled by parameter tacp . The
basic limit on the CAB leading edgs is that CAS can not start
until the cotumn address is stable, and this is controlled by
paramnter fasc . The column address must be heid stable tong
enough to be captured. The controlling parameter is tcay-
Note that tpep (max) Is not an oparating limit of the
HMA4804 though its specification is listed on the data sheets. tf
CA3 bacomes on later than taco |max), the access time from
AAS will be Increased by the time which tacp exceeds tacp
{max|,

Following the time when CAS reaches its low level, the
data-out pin remains in 8 high impedance state until a valid
data appears, This parameter is tcac -3ccess time from CAS.
The access time from TWAG—tpac—is the time from RAS.on
to vatid Dout.

The milaimum value of tgac Is derived as the sum of taco
Imax} and tcAC .
The tnlected output data is held valid internally until TAS
becamng high, and then Dout pin becomaes high impedance.
This parameter is torr .

oo mne
P

N FESNATE I

[y
R

M p—
p TG
» we .

Tome we

CANre then e 7 VL

Fig 1 Ve ve. Ve during power up.

e WHITE CYCLE

A wiite cycle is performed by bringing WE low
befora or duting CAS-on,

Two different write cycles can be defined as;

Write cycle—Write data are available at the beginning
of tha CAB.on so that the write operation starts at
the baginning, In this modse, Oout and WE signat
times are not in any critical peth for determining
cycle time,

Following the time when WE reaches ity low levet,
WE must be heid stabie long enough to be captured,
This WE-on pulse deration is called typ. The time
required to capture write dsta in o tatch is cailed
tpoe . This cycla is calted an ‘‘sarly write”,

Resd Write tycla—This cycle starts as # raad cycla,
but as soon as tha devica specification I3 met, 8
writd cycle iy initiated,

WE and Din are delayed unti} after Dout. This eycla
is callad a “delayed writa”. A "Read-modily-write"
cycle is 8 variation of this operstion. In this mode,
Din snd WE becoms criticsl psth signals for
determining cycle time,

® REFRESH

Refresh of the HM4864 is accomplished by per.
forming # memory cycle at each of the 128 row
addresses within each two millisecond time interva),
AQ to AB are refresh address pin compatible with
standard 16K RAM (HM4716A, HMA816A). During
rafresh, either V| or Vy is permitted tor A7, Any
cycle in which RAS signal occurs refreshes the
entire selected row., HAS.only refresh results in
substantial reduction in operating power, Thig re-
duction in power is reflected in the /e soacifics-
tion,

e PAGE MODE

Page mode operation allows faster successive memo-
ry operations at multiple column locations of ths
same row address with increased speed.

This is dona by strobing the row address into ths
chip and maintainiag AAS at a logic low throughout
all successiva CAS memory cycles in which the row
address is latched, As the time normally required for
strobing & new row address Is eliminated, access and
cycle times can be descreaded and the operating
power is reduced. These are specifications.



e CLOCK-OFF TIMING

AAB and CAS must stay on for Dout stabilized to
valid data. In the case of TAS, this Is controlied by
parameter fcag (min).

In the case of RAS, this is controlled by parameter
tcas Imin). Following the end of AAS, TAS must
stay off long enough to precharge internal circuits.
The only parametsr of concern is tap, Normally
TAS Is not requirad to ba off for minimum time of
tcae. However, In a page mode memory operation,
theis Is a tep (min) specilication to control the
CAZ.off time,

s DATA OUTPUT

Dout Iy thres-state TTL compatible with a fan-out
of twn standard TTU loads.

Whan CAS is high, Dout is in a high impedance
stata, When CAS is low, valid data appears after
tcac 8t a read cycls, and Dout is not valid as an
early-write cycle,



TMS4418, SMJ4418
16,384-WORD BY 4-BIT DYNAMIC RAM

o 16,384 X 4 Organization TMS4418 . . . NL PACXAGE
SMJ4418 . .. JO PACKAGE
o Single + 8-V Supply {10% Tolerance) (TOP ViIEW)
» Performanca Renges: 8 [V Ure]] vss
ACCESS ACCESS  READ  READ- gg; [ % 2
Time TIME OR MOODIFY- w . ,
ROW  COLUMN  WRITE  WAITE 7% e ':a :‘”
ADDRESS ADDRESS CYOLE CYCLE A: C . . AL:
MAX) IMAX) {MiIN IMIND a8 C ’ ”% A2
'44168-12 120 ns 70 ns 230ns 3200 ™ E s 111 az
'4410-18 150 s 80 ns 260ns 330 voo (19 |OQA7
'4416.20 200 ne 120ns 330 440 ns oo L=~
® Avalinhis Temperature Renges®: TMS4416 . ., FPLPACKAGE  SMUe416 ... FO PACKAGE
- 8.,..~-55°Cto 100°C TOP ViEW) {TOP VIEW)
- E..,.-40°C to 85°C = ns = as
~ L...0°C to 70°C 0 98 ., 93
Long Refresh Perlod , . . 4 milliseconds ?‘z".—g‘.—:
Low Rafresh Overhand Time . ., As Low Duv:: 3: ::E gz:
As 1.7% of Totsl Refresh Perod s s vaf] a0
® AN inpits, Outputs, Clocks Fully TTL YRl 10 a1
Compntible as |17 120} a2
8 s1011
@ 3-State Uniatched Qutputs et tal
® Eerly Write or G to Control Qutput Bulfer b >8 LR
Impedancs
PIN NOMENCLA TURE
® Pege-Mode Operation tor Festar Access AOAT Addrass mputs
¢ Low Powsr Dissipstion CAS Column Address Strobe
- Opersting . . . 200 mW (TYP} DQt-004 Dsta in/Date Out
- Stendby ... 17.83 mW (TYP) a__ Output Ensble
RAS RAdw Address Strobe
® New, SMOS (Scelsd-MOS} N-Channsl vpo + 5.V Supply
Technology ves Groung
w Write Ensble

description

The '44 18 is a high-speed. 85.538-bit, dynemic, random-sccess memory, orgenized ss 18,384 words of 4 bits sach.
{t employs state-of-the-art SMOS {sceisd MOS) N-chennsl doubls-lavel polysilicon gete tachnology for very high per-
formance combined with low cost snd Improved reilabillty.

The ‘4410 features AAS sccess times to 120 ns . Powar diss), is 200 mW typical opereting, 17.5 mW
typicsi stendby,

Hew SMOS technalogy permits operation lrom e single + 5-V supply, reducing system powsr supply end dacoupling
taquirsments, and eesing bosrd lsyout. Ipg pesks heve been reduced to B0 mA typical. and 8 ~ 1.V input voltags
undershoot can be tolerstad, minimizing system noise considerstions. Input clamp dfodes are usad to sase aysiem design.

Retrash period Is sxtended to 4 millissconds, snd during this pariod eech of the 258 rows must be strobed with RAB
in order to retsin dets. CAS can remain high during ths refresh sequencs to conserve power.

All inputs end outputs, including clocks, ars competibis with Series 54/74 TTL. All addrass lines snd dats-in ars iatch-
8d on chip to simplify systern design. Data-out Is unletched to sllow grester system faxibility.

*M temprratura range {-55°C to 125°C) to ba avaflable It futwre,

The TMS4418 is otfsrad In 18-pin plastio dusl-in line and 18-pin plastic chip carrier packages. It Is guarantesd for
opststion from 0°C to 70°C. The SMJ2418 lu offared In 18-pin ceramic side-braze dual-in-lins end 18-pin ceremic
chip carrlar peckages. It Is available in — 55 °C to 100°C and ~ 40°C to 85 °C tamparature rangas. Dusl-in-lins packages
are designed lor Insartlon in mounting-hols rows on 300-mit (7,62 mm) centers.

operation
sddrees (AD through A7)

Fourtean sddress bits sre raquirsd to decode | of 18,384 storsgs locations. Eight row-address bits are set up on ping
AQ thiough A7 snd Iatchad orito the chip by the row-sddreas strobe (FAS). Then tha six column.addrass bits srs sat
up on pins At through A8 and Istched onto the chip by the column-eddress strobe {CAS). All addrasses must be stable
on or batora the fsliing erdqas of RAS and A3, AAS ls simitar to 8 chip snable in that it sctivatas the sanas amplifiers
28 wall as the row dacodar. CAS s used us 8 chip geifact activating ths columnn decodear and the input and output bultfars.

write anable (W)

The raad or write mode is ssiected through the write enebls W) tnput. A logic high on the W input selacts the read
mods snd @ logic low saelects the write mode. The write enable terminsl can bs driven from standerd TTL circults
without 8 puil-up resistor. The dets input {¢ disabliad when the resd mods {s selactsd, Whan Wgou low prior to CAS,
dets-out will remein in the high-impedance stets eflowing s write cycle with 3 grounded.

deta-in (DQ1 through DQ4)

Deta is written duting s write or raed-modify write cycle. Dspending on ths mode of oparation, the falling edqe of
CAS or W strobes data into the on-chip dete Iatches. Thess latches can be driven from standsrd TTL circults without
8 puil-up resistor, In en serly-write cycia, Wis brought low prior to CAB and the dats Is strobed In by CAS with setup
ond hold timss referrenced to this signel. In ¢ deluyed write or reed-modity-write cycle, CAS wilt altasdy be low, thus
the deta will be strobed in by W with setup end hold times raferanced to this signal. ln delayad or rand-modity-write,
@ must be high to bring the output buffers to high impedence prior to impressing dets on the /O fines,



dete-out {DQ1 through DO4)

Ths three-state output buftsr r ides dirert TTL P flity {no pull-up rasistor required) with » fan.out of two
Sarias 54/74 TTL loads, Data-out is tha same polarity as data-in. The output is in the high-impadance (floating] steta
untll CAS 1s brought low. In e raad cycls the output goes activa after the accass tima interval te(C) that baging with
the negative transition of CAS on long a9 taRi and ta(E) are satisifled. The output bacomes valld after the sccess
time has elapsed and ramaine valid white CAB and 3 ere low. TAS or a going high returns it to a high impsdance
state. In an eerly-write cycle, tha output Is alwaeys In tha high impadence stats. in 8 deleyad-write or read-modify-
write tycle, ths output must be put in tha hiqh Impedance stete prior 1o epplying deta to the DA Input. This is ac-
complished by bringing G high prior to epplying date, thus satistying tGHD.

output anable (G

The @ controis the impadance of the output buflers. When Gis high, the buffers will remain in the high Impadanta
stata, Bringing G low during 8 norma! cycle will activate the output buffers putting them in the low impadence state.
It Is nacessery for both AAS and CAS 10 be brought low for the output buifars to go Into the low impadence stste,
Oncs in the fow impadence state, they wil reamin In the low impedencs stste until G or CAS Is brought high.

rafresh

A refrash operstion must be performear et fsest evary four milliseconds ta retain deta. Since the output butfar is In
the high-impedence stete unless CAS is applied, the AAS-only refrash saquence avoids any output during relresh.
Strobing sach of the 258 row eddrasses {AQ through A7) with AAS causas efl bits In esch row 10 be refreshed. CAS
cen ramain high {insctive) lor this relrash fsequence 10 COnserve power.

page made

Page mode operstion allows affectivaly fester memory sccass by keeping the sems row sddrass end strobing suo-
cesslva column addresses onto the chip, Thus, the time required 10 setup and strobe ssquentiel row eddrasses for
ths s paga Is aliminated. To sxtend beyond the 84 column locations on e singts AAM, the row addrass end NAS
are spplisd to multipte 16K x4 RAMs. CAS Ie then decoded to selact the propar RAM,

power-up
Aftar power-up, the powet supply must ramain st Itp steady-stats velue lor | ms. In sdditlon, the RAS lnput must

remein high for 100 ps | dletely prior to inltlallzetion. Injti lets of parforming sight AR cyclas before
proper davice operetion Is achieved.

loglo symhalt

RAM 16K x4
14
A0 (“;' 008
Al 2007/2100
A2 121
A an o
3
VL] A
1] 18383
A8
[[]] y
A8 ol 2001272108
A7 20013

b c201ROW)
™ E G2INREFRESH ROW]
X3 24{PWR DWN)

E> Caticou
G24
(7] (18) '

b-23C22

W'—‘l—ﬁ‘ 23,210 | H.2%eN

! This symbol Is In sccordance with IEEE Std 91/ANSI ¥32.14 and tecent dscisions by IEEE snd 1€C.



functional block diagram
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sbsolute meximum ratings over operating free-sir temperature range (unless otherwise noted)

Valtage on sny pin excapt Vpp end dataout (sse Note 1) .. .. ... ... P -1.5Vwmiov
Voltege an Vpp supply snd dats out with respect to VES ... ....oiv it -1Vtie8 Vv
Short cireult output curent .. .. .. e S 50 mA
Power dissipation ... ........ ... .. i, e e e e 1w
Oparsfing free-sir tampereture renge: TMS® .. . .......... e e 0°C to 70°C
Operating case temparsture range: SMJ' ~ Sverslon. ... ................... ... .... ~55°Cto 100°C

~ Evarslon ... .. P —-40°C to 85°C
SIOTAQS tOMPOIBTING TENG® . . ... . vt v i nra v ararens e e -8%°C to 150°C

1 Streasen bevoret thoes Svted under ‘*Absohrts Marimum Ratingd’” mey couse permenent demaqe 10 tHe device, This is 3 1tress 1ating onty snd funcitanml
Sperttinn nf the device ot thest or sy other conditiona bayond those indiceted in the "N Ooerwting C " secton of this
In rot imnpited. ta ahaoh, od foe periode mey affect device rellshilty,

NOTE 11 Al voltage vehses in this dute shaet tra with respect 10 VVgg.

rscommended operating condlitions

PARAMETER Tsatie UNIT
. MIN NOM_ MAX
Supply vollage, Vpp 4.5 5 5.5 v
Supply voltege, Vss [+] v
-48V
High-lavel Input voliage, Vg [ vop -« 2.4 ol
| Vpp =S8V 2.4 5.8
Low-level input voitage, Vit |see Note 2) ViIK 0.8 v
Opatating fiwe-air temperstuee, T4 [*] 70 °C

NOTE 2: The sioabraia convention, whert the mare negetive (he4s postive) vt ia dewgneted s minkmum, it used In thi data sheet for logic vetage levate onty,

slectrical charactaristics over full ranges of recommanded oparating conditions (unlass otherwise notad}

PARAMETER TEST CONDITIONS TMS4418-12 unIT
MIN_ TYPT  MAX
= ~16 mA,
VIK Inprut clamp voitage s89 Figure ! -1.2 v
VoH High-level output voltege IgH = -~1mA 2.4 v
VoL Low-level output voitage Igr, = 4.2 mA 0.4 v
Vi=0Vrisav.
] Input current (laskage} Voo = 3 V. 10 nA
Al other pins = O V
=04V
19 Output current tleskage) ;go .05 v ::_ﬂ:;-!;"’;‘ £10 | »A
. 9!
\ Avarsge opurating current At i \ a
001 during read or write cycie tle = m crele i mA
1 I
Ibo2} Standby current %’ m:‘g;-s-o':';:c - 38 S mA
te = minimum cycle,
Ibo3 Avarage refresh current RAS cyeling, a6 mA
CAS high
minimum .
oot Avarege psge-mode ._5:7:" ':" cvcle . A
v m.
currant
€A% cycling

TAN typicel vohus ore a1 Ta = 23°C snd nominel supoly vofteges.
'Vl 3 ~0.0 V on o Inpure.




switching characteristics over r ded supply voitage rsnge and opereting free-sir temperature rengs
ALT, TMS4418-12
N uNIT
PARAMETER TEST CONDITIONS aYMBOL N WAX
—— C = 100 pF,
() Access time from CA tcAC 70 ne
Load = 2 Series 74 TTL gates
RLCL = MAX,
15l Access time lrom FAS Cg = 100 pF RAC 120 | m
\osd = 2 Series 74 TTL gates
C_ = 100 pF,
Jo ns
taa) Accese time afiar B 1ow Losd = 1 Seriss 74 TTL gates
|— C 100 pF
cat L = 108 oF 0
tdigiCHY  Output diseble time strer CA high Loed = 2 Series 74 TTL gates tOrF o ne
Output diseble time C = 100 pF, ° 10 "
910)  yprar & high Losd = 2 Serles 74 TTL gates
TEST CONDITIONS ALT, TMS4416-19 | TMSA416-20 uNIT
PARAMETER € SYMBOL MIN  MAX MIN  MAX
—— Cy = 100 pF,
tsC) Access time ftom CAS ICAC 80 120 | s
Losd = 2 Series 74 TTL getes
ey = MAX,
tatA} Access time lrom AAS Cy = 100 pF tnaC 1850 200 ne
Loed = 2 Serles 74 TTL getes
- CL = 100 pF, .
0 so ne
teia} Actess time after 8 low Loed » 2 Series 74 TTL gates
— Cy = 100 pF,
U AS hgh ! o 30 o 40 ns
tdisiCH} Output diseble time sfter CAS higl Losd = 1 Series 74 TTL getes OFF
Output dissbie tirne C = 100 pF,
a o 30 o 40 ne
G 4100 G high Load = 1 Series 74 TT", getes

slectricsl char istics over {ull ranges of v ded opersting conditions (unless otherwise noted)
TMS4418-13 TMS4416-20
PARAMETER TEST CONDITIONS Ut
MIN_ TYP! max | MmN TPl max
W= =13 mA,
Vi lnput claenp valttege . m -1.2 ~1.2 Vj
see Figure |
VOH High-levet gulput voltage oy =~ -2 mA 2.4 2.4 v
Vot Low-tevel gutput voltege log = 4.2mA 0.4 0.4 v
Vi=0Vie38V,
[y Input current {laskege) Vpop = 8 V. * 10 110 nA
ANl other ping = O V
Vg~ 04VieSsV,
! Oulput current llaakage) — 1
o ulput cure aakag Vop = § V. TAS high +10 £10 A
Avarage opsrating currant
Y Av inlerum h a0 4 4 A
00t during resd or write cycle to = min cycie 4 3 ™
After | memory cyels,
[ t Standby current -— — 3. . A
001 AAS and TAS high s s 38 spm
te = minimum cycle,
‘ooa Avarege reiresh current RAS cycting, 28 40 n 34| mA
CAS high
teipy = minimum cycle,
Avarage psge-mode ki
'oo4 c‘:"'": pe ARS tow, b1} 10 7n 34| ma
[ gycling
TAN rypicel veiuas sre at T4 = 28°C and nominel supply vottages,
fvg 2 -0.8V on ot inputs.
pecitance over r ded supply voltegs range and operating lrae-eir tempereture range, f = 1 MHz
TMS441
PARAMETER M e UNIT
TYP!  max
Cay Input capacitance, sddress inpuls s 7 pF
Cingy input caoacitence, strobe inputs L) 10 pF
Ciwy Input capecitance, writa snebls input ] 10 pf
Cito Input/output capacitence, ders ports 8 10 pF

AR ryoicel vehus ere ot Ty = 23°C snd nominel supply voheges,



dad

timing requirements over r

supply voltege range end opersting free-alr temparsture rangs

ALT, TMS4418-12
PARAMETER SYMBOL MIN MAX UNﬂ
| tetp) Page mods cycle time tpC 120 |
tefrd) Resd cycle ime* tac 230 ne
teqw) Write cycle time twe 230 ne
teirdW) Raad-writsirasd-modify-write eycle tims TRWC 320 ny
P -
tw{CHY Pulse widih, TAT high iprechsrge time)* * tcp 40 ne
twiCl) Puise width, TAS low T 'CAS 70 10000 ne
iRt Pulse width AAS high {pracherge tima). [ 80 ne
twil) Pules width, RAS low ! 1RAS 120 _10.000] ne
twiw) Write puise width twe 30 ne
Y Transition timeu (rise and fafll for RAS end CAS T 3 S| ns
| tau(CAL Colurnn addrase sstup time 1ASC o ne
tsutRA) Row eddress setup time tASR [+] ny
| tau(D) DOuta setup time s ¢ ne
teulrdl Aead command setup time tnCS [ ne
[ tuiwCH) _ Yrite commend setup time bafore CAS high tewy, 50 ne
Yyy(WRH) ___ Write command sstup time before HXT high [ 50 ns
thiCLCA} Column address hold time efter CAS low 1CAH 35 ne
|_thiRA} Fow address hold time IRAH 15 ne
thiRLCA) Column eddress hold tima sher HAS low ‘AR 8S ne
hiCLD} Data hold time elter CAS low 1OH 40 ne
th{RLD} Data hold time siter AAS fow fs]alid 100 ng
thiwtLD} Dats hod time elter W low ) 30 ne
—I—y:;nH,d] faed commend hald time after RAS high ARH 10 ny
thiCHrd) - Aoad command hold time after CAS high TACH Q ne
hCLW] Wifte command hold time after CAS low tWEH 40 ne
| thirLw) Weite commend hold Ume sfier AAS low TWCR 100 ny
taLCH Dsiay time, AAS low to TX5 high 1CsH 150 ne
T echnt Datay time, TAS high to AAS low \CRP [] ns
cLaH Datey tima, CAS low to AAS high asH 80 nt
eLwL Datey tima, CAS low to W iow ‘ewo 120 e
{read, modily-write-cycle ontv)***
el Dalay time, RAS low to m low neo 20 50 e
{maximum velue specified onty to guarsntee sccess time)
_— Dntay tima, RAS low to W fow o 170 s
Irand, modity-write-cvcle only}®**
wiCL Dalsy thme, W low to CAS low leerty write cycle) wes -5 ny
| 'GHD. Ostay time, G high before date sophed at OQ 30 ns
[™] Aefresh time interval REF 4 ma

Note: AS cvcle rimee sssumd ty =9 ne.
° Page mode enky,

**<Necrossry 10 Inmne U hor disoiied the cirtout butfers prior 10 snolying deta t the device.

i 0 rend-moniiv wii® cvele, tCLWA 30 Ly wCH) MRS D abwerved. Depending o 1he Usar' s rerwition Hmes. this mey remure sddtonel CAS low time hancy -
i & resd-modity-write cvcle, iy 30 o qwrme) MRSt be obeerved. Depending en the weer's tranmtion imee, this miay remsre edditionel RAS law thme i ).

dming requirements over ¢ ded supply voltage renge and apereting free-alr tempersture renge
ALT, TMS84410.18 TMS4418.20 st
PARAMETER SYMBOL MIN_ MAX MIN __ MAX
tet? Page mode tycle time :::;: ;:: ; ; g ::
Read cycle time*® .
"'31":’,_7 Write cycle time W 280 330 :I
CirgW! Read-wiite/raed-modily-write cycle limo' . 'RWC J:: A:g ":
Puise width, CAS high tprechaerge timne) 'cp
:’:ﬁli Pulse width. CAS low! ICAS 30 10.000 | 120 10.000 | ns
el RH) Pulse width AAS high (precherge thmel e 100 120 s
1 150 10.000 200 10,000 nsy
twifL) Puise width, RAS low? nAS
Frow Wit Wy Wity puise width WP a0 50 ne
Y Transition tkmee lrise snd i) for RS and CAS ty 3 €0 ] 50 ns
mh Colurnn sddre: wp time asSC [ ] ns
yutAA Row address setup time tASR : : ::
T_fl Data setup time _'os
l::?q Aeed command 3tup time Cs 9 Q ne
TeedWCH) __ Wriie command setup time befors CAS high [y 60 80 ns
tyuWiH) __ Write commaend tetup time before HAS high ey 60 80 ns
TICLCAI ___ Cohumn address hoid time etter CAS low 'CAM 40 50 ns
WMAAL Row address hoid lime MAH 0 15 ng
WALCAY Caohumn sddress hoid time after AAS low AR 110 130 ns
WCLDY Dats hotd time ofter CAS low [ 0 0 ns
TALOY Oats hoid time efter ARS low 1OHA 130 180 ns
w0t Data nold time sftar W fow [ 40 50 ny
FniRteal  Resd commend hold tme efter RAS high ARH 10 10 ns
thiCHd) Aend commend hold time alter CAS high TACH [] [] ns
hCLWI Writs commend hoid time siter CAS low tWCH 40 80 ns
INALWY Write command hold time efter RAG low tWCA 130 160 ns
mLeH Delay time. AAS low to CAS high (CSH 150 100 ny
1CHAL Dsiay time, CAS high to AAS low- cRP [ o ny
| 'cLan Deisy time, CAS low 1o AAS high [ 40 110 at
Deiay time, 'CAS tow 1o W low ewo 120 150 -
‘owm ftesd. modify-write-cycle oniyt *°°
Oelay time, AAS low to CAS low nch 0 10 28 0 .
it {menimum value specified oniv 16 guerented sccess time)
Oatay time, AAS low to W fow . 190 130 e
M irasd, modity-wrie-cygle onky) """ w0
MagL Ouisy time, W kow to CAS law tearly write eyclel wes -9 -5 ns
gHD Detey time, T high batore date soplied i 0Q b 0 ne
i Melrash tirme intervel mer ] . ™~

®  Mate: AN cyvie Hmes owume ty  § na.
‘S Pegs mede only,

S0 Mewaseer: swea T ot disanind the sutent bullers prier 1o soRiving #5318 te the device.
Ty, : N the weer’t Trantition times, this snay rsuvice sddhionsd

? 10 0 recamodity writs syeie, 1y e, 09 ¢ ) M b
Tow e tygco)
$ 1n o roed-madity wrtte avete, ALy, o ¢, ot be

N low thne 1, (ALY

on ThE vror-s TERNIIEN Timer, this mev 7 euuic® sngitione!



rscommended operating conditions

SMJ4418
PARAMETER $ VERSION £ VERSION Unre

MIN _NOM__ MaAX MIN _NOM __ MAX
Supply voltsge, Vpp 4.8 -] 5.5 4.5 L] 5.5 v
Supply voitsge, Vgg 0 o v

Vopp = 43 V 2.4 49 | 24 48
High-lavel Inpurt vohaas, Vi { Vog = 8.8V 14 58 | 24 58] Y
Low-lavel Input voltage, Vi {see Note 2) Vi, 08 Vi a.8 v
Opersting case tempersiuce, T¢ ~85 100 - 40 as *C

~OTE 2!ﬂnHmnhem.w‘wnl‘\ommmhumlmhwnnm.bunﬂhlﬂ-dnnmlubﬁemmmm,

electrical charectaristics over full rangee of tecommendad operating condlitione (unlaas otherwlse hotad)

PARAMETER TEIT CONDITIONS SMJ3418.12 unrT
MM TYP!  MAx
If = =18 mA,
VIK Inpert clemp voltage "” quuv-"l‘ -12 v
Vo High-level output voltage IoH = -2 mA 2.4 v
VOL Low-level ouiput voitage 'Ql = 4.2 mA 0.4 v
Vi ~0V i858V,
] Input current tleshagel Voo = SV, +10 A
AN other ping = O V
Vo =04Vio88v,
o Output curtent {leakage) VCD)D sy (:—A§Mgh £10 rA
- .
, Aversqe opereting current At te = mini cycle 54 mA
001 duting read or write cycle ©
Aher 1 memaory cycle,
002t Stendby currant RS ana c'rsr:lqh 1s s| ma
tg = mmimum cycle,
lona Average refresh current AXE cycling, 48 | mA
CAS high
= minimum cycle,
1 Avarage pege-made ::A(PS‘ low w0 ma
004 currermt TRE ey, dln'

VAN typicel veluss sre 0t Tc @ 29°C snd nominel supsly volisges,
tviy, = -0.8V on of inpurs,

slectrical charectertstics over full ranges of recommended aperating canditons {uniess otherwise notad)

SMJ4418-18 SMJA418-20
Lg
PARAMETER TEST CONODITIONS N TYPT MAX N IYPT MAX Ul
b= -15ma, —t2 —ta| v
viK input clamp voltege sve Figure 1
Vi High-level output voitage ‘o = -ImA 24 2.4 v
Vor Low-level output voiteye oy = 4.2mA 0.4 04| v
Vi=«0ViweB8v,
§ Input currertt flaskege) Voo =3 V. 210 210 nA
AR other pins = OV
Vg = 04VwSSY, s10 s10] A
%) Output current flaskege} Vop = 3V, EAT wigh
Average aperating currert At tg = minkmm cycle w0 a8 38 2] mA
‘001 during reed or write cycle
Alter | memery cycle,
¢ andby s s 3.8 9| ma
'bp1”  Stendy cument BAS end EXE Wgh
te = minim cycte,
ino3 Avaregs refrash current E_!cm, b1} 40 n 34| ma
CAS high
ey = minkmum cycle,
ooy YoTeTe eegemode A tow, 1 a0 n 34| ma
eurrent M

142 typlval vohws ove ot T « 28°C end nominel supply veltoges,
Vg 2=~0.9Y on o Inputs,

pect over ded supply voltage range and operat range, {=1 MHz
SMJIL4 10
PARAMETER Tool MAX UMIT
CHAl Input csoscitencs, address Inputs 3 7 of
CHnC) input capacitance. SIrobe inouts 8 10] pof
Ciyw input capacitance, write wnable inout [] 19] of
Cyo input/outpul capecitance. date ports [] 19 | of

a8 typieut vaiuss sre 01 Te 2 28°C and nemingl swpsly veltages,




switching charectaristics aver ¢ jad supply voltege range and opersting case temperature range
PARAMETER TEST CoNDITIONS ALT. smyagtez g
SYMBOL MIN  MAX
%) Accass tima from CAS €L = 100 0F, 1
Loed = 2 Series 74 TTL gates cac 701 ne
aLCL = MAX,
Ay Access time from AAS CL = 100 pF thAC 120 ne
loed = 2 Series 74 TTL getes
ta(G) Access time ater G low C = 100 oF, 10
Load = 2 Sertes 74 TTL gates "
v C = 100 pF,
tdis{CHI  Outout disable time stiar CAS high Losd = 2 Serdes 74 TTL getes tore 0 10 ne
Qutput dissbls time Cy = 100 pF,
G G high Load = 2 Seri ° 30| ne
es 74 TTL gutes
PARAMETER TEST CONDITIONS ALT. SMIA418.1S | SMI4418-20 U:
SYMBOL | MIN MAX MIN  MAX
teiC) Access Ume trom EAS CL = 100 pF, 1
Loed = 2 Serles 74 TTL gates cac i 120 [ re
tarcL = MAX,
taiR)  Access tme from AAS Cy = 100 pF rAC 150 200 | ne
Loed = 2 S 74 TTU gotes
' cL = 100 pF,
oG Access timae attar T low Lasd = 2 Suries 74 TTL gates 40 50 ne
t : a3 C_ = 100 pF,
distCHI Output dissble tima sfter CAS high Load = 1 Series 74 TTU gotes tofr (] 0 4] a0 ne
Output disabls time CL = 100 pF,
tdistal stter & high L:-d = 1 Series 74 TTL gates ° %o 0 ° "’
ming req i 8 over r ded supply voitage renge and opovoilng cese tempereture range
— PARAMETER ALT. SMaateN2 | L
L—-—— SYMBOL MiN MAX
tetP) Page mode cycls time tpC 120 ne
L—LH"” Aead cycls time* RG 230 m
Wtlte cycle tims we 230 ne
tetrdW) Aesd-write/resd modify-write cycle time tAWC 320 ne
Tw(CH] Puise width, CAS high {prechsrge time}* * tep 40 ne
Fwich) Putse width, CX3 low! tCAS 70_10,000 | e
T;N-HI Pulse width AAS high {precharge time) tap 80 ne
(AL Putsa width, RAS low? thAS 120 10000 | ne
’(k!m Write pulse width I Wwe 30 ne
Iy Transition times (riss and fefl for RAS and CAS L34 3 SO ! ns
teulCAl Column addrasg setup time tASC 0 ny
teuiRA} Rbw addrass sstup Ums tASR Q ns
tey{D} Osta setup Ume ns [ ne
teyirdl Assd commend satup time 1neS Q ny
tau{WCH] Wrhe command setup time bafors CAS high 1CWL so n
tyu(WRH) Wiite command setup tims before RAS high tAWL, 50 )
IHCLCA) Colurmn sddress hold time sfter CAS low 1GAH 38 nt
h';t;RAl Row sddress hold lime tRAH 15 ns
th{ALCA) Column addrass hold time siter RAS low AR a3 nt
(hicLD) Dats hoid time efter CAS low toH 40 ns
thIALD) Dete hold thma sfter PAS low tOMA 100 ny
hiwLD} Osta hold time alter W fow OH 30 ne
thiRHrd) Resd command hoid time siter RAT high taaM 10 ne
h{CHid)_ Resd command hold 1ima efter EE high tHCH 0 ne
thiClw) Write command hald time stter CAS low WCH 40 ns
th{ALW] Write command hald tima after AAS low "WCR 100 ns
._'Fl—.CH Delsy time, RAJ low to CAS high 'CSH 150 ny
CHRY Qelay tims, CAL high to RAS low whe Q ny
CLAH Delay time, CAG low to AAS hign _tAgH 80 ns
_— Detay tims, CAS low to W low tewo 120 nt
{reed, modify-wrlte-cycla onivl®**
Dolay time. AAS low to CAS low
hLdL 'ACo 20 50| n
(maximum value spacified only to gusrentes sccess time)
wt Delay tme, TIAS low to W iow nwo 170 ns
{reed, modily-writa-cycle only)***
wicL Detey time, W low to CAS low {oarly write cyclel wcs -3 ng
1GHD Detey thive, ﬁqh before dete spplisd et DQ 30 ns
trf Retrash time ntervat tAEF 4| me

* Note: Al eycle times sesuma 1y =5 ne,
** Page mode onty.

***Noceresry tn ineure § hes disebied the outout buffers orior te epplying dets 1o the device.
Tin 8 reed. modity- write €veHe. toLWL 97 L qWCH) Trst be Obmerved. Decerting on 1he iser s ensidon Smes, this mev reauie sdditionet CAS low tme twicy)-
tin 8 read-modity-weite cyche. tRuwy # teurvyen et be d.

9 on the veer'e

tmee. this mey requice sdditionet FIAS tow tee 1, ).



timing requirements over rded supply ge renge end opereting cese temperature range

PARAMETER ALT, SMJ4418.13 SMJ4418-20 unT
SJYMBOL MIN MAX MIN MAX
te(p) Page mnda cycls time tpC 140 210 ns
tetrd) Asad cycte time tAC 280 330 s
tetw) Write eycle time WC_ 180 330 s
tetrgwi Rend-write/tead-modily-write cycle time 1RWC 360 440 n
twiCHI Pulse width, CAS high (precharge time) cp 50 80 n
twiGLl Pulse width, CAS tow ! 'CAS 80 10.000 | 120 10,000 ™
tw(RHY Puise width AAS high lptechsrge tine} np 100 120 ot
fwiRL) Pulse width, RAS jow? RAS 150 10.000 ) 200 10.000 n
T {W] Write puise widih twp 40 S0 s
1y Transition times Irise and el for RAS and CAS 7 ] 50 E] S0 | m
tsuiCA) Column sddrass setup lime tasC 9 0 n
F—(N—MM Aow address 3etup time TASR [ 0 ns
] Oats setup ume oS o o ns
sutrd) Aesd commaend setup tims tACS o 0 ns
LautWCH| Write command tetup time bafore CAS high oWt 80 80 n
[ Write command sstup tima before AAS high AW 60 80 "
ThiCLCAY Column address hold time efter CAS tow 1CAH 40 $0 i
hiRA] Row sddress hoid time tRAH 20 2% m
thiALCAL Cotumn #ddrass hotd tima aiter AAS low AR 110 130 n
thicLD} D#ts hoid time after CAS low oM 60 60 m
thRLD! Dats hold time after RAS low 'OHR 130 160 m
thiwiD) Duta hoid time after W low oM 40 50 ns
thiAHgl . Resd command hoid tmae sfter RAS high RAKH 10 0 n
hiCH gl flead command hotd time aiter GAS high tacH [ 0 nt
ThiCLWI Write commend hold time sfter CAS law tWCH 80 80 n
AL Weits command hold tme sfter RAS fow "WCR 130 160 n
'ALCH Dstey time AAS low 10 CAS high ICSH 150 200 ns
ICHAL Delay lime, CAS high to RAS low ICRP [ a - a8
tcLAH Oelay time, CAS low 1o AAS high tASH 30 120 m
Delay time. CAS low to W low
feuw Pesd, modity-write-cycte ontv”** ‘cwo 120 180 "
Delsy time. RAS low t0 CAS low
‘ALcL i lue d onty to o access timal 'nco 0 10 s Bo "
Defay time, AAS low to W law
‘ALWL {rqed, modily.wnta-cycte onty) """ ‘Rwo 180 10 ~
twict Datey time, W low to CAS Iow learly write cycie) wes -8 -5 ns
GHD Duiay time. G high betore dete spoied 8t DQ 30 a0 ne
ot Refrash time ntervel IREF 4 4 ey
M Note: Al cyete times ssrumae ¥y « 8 ny,
** Pege made only.
v to insure 8 Roe direnied 1he butbut bulfery oriar 1o eeBiying ge: e dévice.
10 8 resd monify wiite evete, teLwl 909 Ly (wCH) MU De o X on the user's times. this mey requlrs sdditional
CAS low time twicL)-
1 in o read monity-write evele, tmywp ond t must be 80: X on the user's an 1imes. the may reauire saditignst

XY low time 1qaL).
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read cycle timing
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write cycle timing
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p.ga-moda read cycle timing
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poge modé read-modify-write timing
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AAS-only relresh timing
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APPENDIX E

SOFTWARE TESTING PROGRAMMES



JHEH T HHHHHB U H R A

1 SV-728 PERSONNEL. COMPUTER TESTING FROGRAM

3¢ TESTING 11 USER RPM TEST

j¢ 1, WRITE TEST PATTERN SET 10 RN
jv 2. LEAKAGE FRCESS
}¢ 3. KEAD AND DIETK THE R CONTENTS

1o TESTING 2t VM TEST

j¢ 1. VOP INITIALIZATION
1% 2, WRITE TEST PATTERN SET INTO 16K V¥
$¢ 3. READ TEST PATTERN FROM VRAH FIR OHELXING

j¢  TESTING 31 PSB TEST

1#  Io WRITE DATA T0 ALL PSG REGISTER
1+ 2. READ AD OECX AL DATA READ FRIN PSB
y¢ 3. TEST THREE SO0 OWNELS

j*  TESTING 41 SOLMD FEST
3o TESTING St VOP INTERRLPT TEST

3¢ TESTING &t KEYBORD TEST

1 CONTACT —) TOTE GIVEN
I NOT OONTACT —) ND TORNE

1¢  TESTING 71 JOYSTICKS TEST
3% TESTING 8: FRINTER VBT
1 TESTING B2 CASSETVE TEST

) LINKINGs

1+ LBO TEST72O/N

it #/P10000/D: 0000

i SHAIN, R, RAHELD, S, KEYBRD

n HIUYSTIEX, PRINT, GUIC, DVREET /€

IR VR, 1 ¢ DEC, 23,1983
1o Ver., 21 lst, July, 1984, for MSX av7:8
1 VER. 3¢ ALB. 1%, 1984 FOR MSX SV

-
R e e N L T L B . R R N R R B B A L B B N B B B T B B i

(ERRERERRR N AR R RN RN R AR E AR N AL R A H L AR LR R R
I

100

TINE BVIEST.WC

ENIRY  POSTI,POST2, RAMEUF, VDFRE(, VNT, VPCT, WPGT
ENIY  PSA_TEST, FUN, DPT 10N, CAG_TEST, ROM, RCH_TT

EXT  PRNTID,TRINT, DISFLAY, RAET, WHSET, APA, AFB, APC

EXi  (FFOWR,OFFOR, IFFTIC, TONEN, TONEB, TONEC, PSEW1, FSBH2
EXT  PSGRI,PSGIR2, CVHBLK, SVFELK, WVHBLK, RABYT, WABYT, WOFFS
EXT  VOFSET,JOYRDD, FIRE, DELAY, BXAGH, SOLND, RVDFRG, STLND

EXT  NOISE,KBJOVS

EXT VR _TEST,SRAM_TEST,KEY_TEST,JOV_TEST,PRINT_TEST

EXT  PeCH,DHES, DELAYY

0038

0000
1800

3800

1600
00

0070
oonz
00n|

000)”
mot’
002"
oo’

005
0009'
oD’

ooty
0012’

0015’

0018’

oolA’

001D’

}

}— INTERRUPT VECTOR -——

1

INTECT  ECU 003EH ) INTERRLPT VECTIR

J—— VIP INIT, PRNETERS -—

.
'

F oM } 0,0,0,0,0,0,M3,EV
v\:;) £ oo § ALK TR, L€, ML, 12,0, STTE, WG
wa Fy o | 0,0,0,0,WVF TNLE BSE ADDRESS
o (i (TH ) CULIR TATLE POSE ADDFESS
wa T | 0,0,0,0,0,PATTERN 6EN. BASE ADIR.
w5 w7 | 0,TRITE ATTRIEUTE TAGLE B. ADOR.
b £ oM } 0,0,0,0,0,9TRITE PAT GEN B. ADOR.
W7 £ O y TEXT OL.{, TEXT COL. O/BAKORCP
)
e

|
w6l E (VR4 AD 04 1BOOH

vel U il vl
wol £ VRS AHD BOH) 1A
VRN E w40
VSAT £ Wisaoi

,|——— VIP INFUT/QUITFUT PORT ASSTEHNNT ——

|wmm {e T ] y DATA PORT, BRITE 10 VOP
ROAIA BN S y DATA FORT, READ FRIM VP
SVIERD EQU M § VOP REGISTER
SVDDR  ERU M ) ADDRESS LATCH
RGSTAT  EM 9 { FEAD VP STATG
]
SEIFTIR  E 1OXH | STRITE GENERATIR TABLE FOINTER
SAIPIR  EQI IBXH } SPRITE ATTRISUTE TABLE FOINTER

]
-— 56 FARAPETER —--

3

PSAAT  EQU OOOH { PORTH,PSG LATCH ADNRESS
ROPSH EU oAH { FEAD FROM FSB DATA PORT
L ERtt] B Ol { WRITEE TO PSG PORT
FOFTA  EU CEH } FSO FEBISTER 14

FSPTB EW OFH } PS5 PEGISTER 15

¥
j—— FP1 1/0 FIRT ASSIGMMENT —-
}

WPIC €U Oash j WRETE INTO PP FORT C
FPPIB ERU Oa%h } READ FROM FPL PRI C
RFIN - EQU Oalh } FEAD FROM PPI FERT A
WFIA ERU Oafh
aul (o I+ T 7.1 } FP1 COHRE WORD
PRI ERU Oabh } FP1 CIRMHND PORT
FFICR  EQU Oaah '
1
]
1
41 b 41h Jtor nsx gae cart. indicator
4z th Ly} }
o011’ dw STRI ) start addr. vector
w th Ooh ]
}
00 00 00 00 th 9,0,0,9,0,0,0,0,0,0,0,0
00 00 00 00
00 O 00 00
!
}
F3 Ssimh Dl 1 INSTRUCTION Of AND LOAD STAK —)
C3 0015’ P SIRII ) QP TO MIN PROGRAH
|
) s 003 } AREA FOR VP INT
1
] P OVIRINT } JLMP TO VP INTERRUPT ROUTINE
' e oloa 1 WHIN FROGUH START VEFRE
]
}—— WRDWE INITIALTIATION —
|
C3 0018° SIMTlIL P STARIZ
i 56 SIRIZT N1 } SET INTERALPT HIDE 1
)
}
21 oE8’ LD 1L, VOFRES
D 0000# CALL VOPSET




0072’
0075’
0078’
oo7C’

0076’

0099°

01 4000
11 0000
CD 0000t

21 0000+
11 0100
01 0300
D 0000%

2f 0000*
11 0700
01 0300
0 00002

21 00004
1 1100
o1 0300
D 0000t

E F1

11 2000
01 1800
€D 00004

21 oItA’
11 3847
DD 21 0063°
C3 00004

21 O10€’
JIRR: i)
Db 21 0072’
C3 0000#

21 OIF1’
11 387
D0 21 0o7F
C3 0000+

21 0205°
11 3%07
o 21 ooee’
C3 00004

21 021C°
1 3747

DD 21 oUR’
C3 00004

21 0733
11 387
Do 21 00NG*
C3 000w

21 0245°
11 37
bp 21 ooBy
€3 0000

21 057!
11 307
D0 21 00Co’
C3 0000%

21 0268°
1 3w7
Do 21 oc
3 00004

RAIt & VRAM TEST (K, PROVIDE OPTION SELECT

R

<C DLEAR VRN AND SET BENERATIR TABLE ))

LD BC, $000H
LD DE,VPET
CALL CVBLK

t OLEAR 16K VM

LD I, AsCII
LD DE, WPET+20 140
Lp BC, 3001
CALL WK

} 55T AC1T PATTERS

Wb W,ASCIT ) SET ASCIE PATTERE
LD D€, WGT+2048¢ 20110

LD BC, 300M

CALL WHOLK .

LD M,ACIT  § SET ASCIS PATTERS
LD DE, VPGT+204802¢ 20110

LD BC,300H

CALL WHELK

LD A, OFIH

b bE,weT
LD BC, 2564613
CAL SVHELK

§ TEXT COLR

<¢ DISPLAY MESSABE ))

LD M, TEXTI

LD DE, VPNT+2832¢7
LD 1x,847

P OHES

3 1} VIDED RA# TEST

LD M., TEXT?

LD DE, VENT+45T247
LD 11,447

JP S5

) 2) SYSTEN R TEST

LD H_,KaK

LD DE, WHT+603247
L 1x, 47

9P DS

LD H.,TEXTS

LD DE,VPNT+823247
LD 1%, 847

JP DM

7 3) PSG AND SOLND TEST

LD H., TEXT4
LD DE,VPHT+Orte3247

1 4) VP INTERRUPT TEST

LD 1x, 47
JP DB

LD I, TEXTS

LD DE,VWNTHOOHII2HT
LD 1,447

BT

y 5) KEYBOARD TEST

LD W, TEXTS

LD DE, WHTHEHN3247
LD 1%,$47

P DS

§ ) JOYTICKS TEST

LD 1., YEXTT

LD DE, PNTHIOHS3247
LD 13,847

P DB

4 7) CASSETTE TEST

LD H.,TEXTE

LD DE,VINTHI 3247
LD 1x, 447

JP D158

) 8) PRINTER TEST

00CD’

00n3’
0007’

00Da’

OCED’
(0E4’

L33

OCFF'
otot’
0103’

0105’
0105

0107"
0107’
oio8’
0j07*
0108"
010C’
O10F"
0110
ol
011y
olr
o119’
one’
ol1F’
0120
0120"
o1y’
0126°
o129
0120’
o130
0132’
0135’
0337’
0139’
0138’
o’
0%’
o141’
0143’
0144’
0145°
o147*
014a’
oL’
O14F"
0150°

ril2y LD W, TEXt9 3 9 ALL TEST
11 2re7 LD DE,WNT+{4He3247
DD 21 00DA’ LD 1X,447
C3 00004 JP DE8
I
21 07 LD W, TEXTIO 1 FUCTION SELECT
1y LD DE,WHT+ 1413243
Do 21 MET LD 11,447
€3 0000» Jr DB
)
} CCWAT FOR REFLY )
’
KEY_IN:
DB M N A, (FPICR) | UAFFECT OTHER BITS
E5 FO AD oo
aF LD C,A
1€ FF Lb £,06PH
}
KEY_INt
n b AC
D3 M (UT (HPIC),A 3 SELELT LIE O
DB A9 IN A, (RFFIB)
FE FF P (FTH § KEY PRESS ?
20 10 JR NZ,FIN_STLY
™ Lo AL
Ry I a
D3 M O PICY,A 3 SELECT LIE 1
0B A9 IN A, (RFP18)
FE FE o OrtH 3 KEY B FRESS ?
804 JR Z,FUN_SEL
FE FO o orm 1 KEY 9 FRESS
20 B9 JR NZYEY 1N
}
] ¢¢ GET FUNCTHON SELECT ND. IN HEX >
}
FIN 5L
IE 07 LD E,0M
|
FUN_SELIt
Ic e } SCAN LINE
IF RN
3B FC JR C,FUN_SELY
78 D AE
32 0XE” LD (FN,A
a7 AD A, A
F LD E,A
16 00 LD D,00H
DD 21 OIRs’ LD 1X,FN_TRL § GET JUP TABLE HEAD
oo 19 AND 1X,0E
DD &€ 00 1oL, 0n
DD &4 01 LD H, (141}
E9 JP ()
ROM:
CD 0208° CNL EE E
21 0195’ LD L, N
11 387 LD DE,VNT+483247
o0 21 012’ LD 1X,4¢7
3 0000% S ]
0B e IN A, (PIAN
32 0007 LD (8100%),A
Eb OF [139] 110011 11D
Fb 20 R 00100000
D3 8 or Wein A
C3 A0OO o ONOOCH
FOH_ 1T
11 0480 LD DE,SM2
Do E5 e Ix
£l FOP WL N
B7 mA
ED 52 SRC H.,DE
07 JP NZLIND ERR
11 0038 LD NE,SUML
D 65 ruan 1y
El Ay}
87 ma



oisi!
0153’
0156*
015y
01C’
[Ulg
0163’
0163
0164*
0169’
01&C’
Of&E’
o’
o7y

0178

0179
d179
o1’
(T3¢
olg3
0184’

olge’
otep’
0191’
0193’
0199’
0190
o1a1’
0115’
otpe’
01AD"
0181’
0038

0480

0183’
0183’

0186’
01Bs’
oles’
0164’
OlEC’
[U):
0100
[y
o1CA’
0iCs’
oice’

orca’
[]{vg
0102’
0108’
o1’
010€’
O1E2’
01E6’
O1EA’
[133¢
O1F1’
OIF5*
01F9’
O1FD’
7.0
0205°

0200
0211”
0215"

ED 52
o

21 oigy’

I 307

DD 21 0163
C3 00coR

€D 00004
CD 0000N
JA 0007
D3 N8

JA 00CE"
FE 09

2 002’

€3 0000

21 01n5’
11 307
DD 21 0188’
€3 00004
C3 o143

SZH DN
[ S RAR)
20 4 4B 00
BAR AR
45 40 2 2
4F 40 20 54
45 53 54 00
52 4F 4D 20
544553 5
20 46 41 &9
aC 00

C3 o120

3029202
357515
45 4D 2 52
F D0
45 53 51 00
29202
5 49 44 45
4F 20 52 A1
D204
33 54 00

XN
A TR )
45 40 2 52
41 4D 0

553 M0
IR0
5053470
4 4E M D
S3 & 554
420 445

SBC ML, €

JP NZ,FNT_ERR

LD H,

LD DE,WNT+8x32+7

LD 1X, 447

JP 06 *
XXX

CAll DELAYL

CAL DELAYL

LD A, (STORD

UM ST

LD A, (RN

P oM

JP NL,(PTITN

JP VR TEST

LD HL,EFR_HESS
LD DE, UPNT+0¥3247
D 1x,447
JP M5
P XXX
}
Mitis DB "ROM TEST OK’,O0M

A¥A1 DB 'SYSTEN RN TEST',O00H
ERR_MESS: DB 'ROM TEST FAIL',00M

SIHI EQU 003BH |
U2 HU o -

¥
AL _TESTY
JP RN
[
1
) ({ FUNCTION JUP TABLE ))

i

FUN_TBL:
Dd ROM .
DN VRH_TEST
¥ SRAH_TEST
W FSB_TEST
DW INT_TEST
DW KEY_TEST
D JOY_TEST
DW FRINT_TEST
DW CAS_TEST
W ALL_TEST

)

}

TEXTIt DB '0) SYSTEM ROM TEST®,00

TEXT2t DB 'f) VIDED RAM TEST?,00

KIXt DB '2) SYSTEM RAH TEST’,00H

TEXTS) DB *3) PSO AMD SOLND TEST’,00

0219
021c’
020"
024"

0289’

53 54 00
N2HD
L .\
47 4E 54 45
ZRHD
54 20 54 45
53 % 00
293200
4845 F 2
4F 41 52 44
204653
54 00
B9 20D
M RN
47 43 48 53
20544553
54 00
N800
50 52 49 4
54 4552 0
A 45 53 5
00
BN
BT
55454145
204553
A 00
N9
41 &L &
G4 4553
00

20 53 45 &C
543420
0D2078
D002
2D X 2039
221900
¥ 20 00

€D ong’
C3 oxy’

21 kS’
 oocow

tt xoo
0l 4000
F3
CD 0000#
FB

21 oooox
11 0100
01 0FF
CD 0000#

21 0000
11 0500
ol 0AF
£ 0000w

21 0000
11 1100
01 0FF
CD 0000x

TEXTAr DB *4) VP INTERRUPT TEST’,00

TEXTSt DB '3) KEYBOND TEST’,00

TEXT&r DB '8) JOYTICKS TEST’,00

TEXT71 DB '7) [RINTER TESI*,00

TEXT8: DB 'O} CASSETTE TEST',00

TEXi9y D& '9) AL TESI',00

TEXTIO DB ' SELECT = (0 —)9) 7 °',00

' 3. FS8 TESTING RIUTINE

j——= WUTE DAIA 10 TIE PSG REGISTER ——

PSG_TEST)
CNL EEE
P FEF
EE_E:
Lp [1W% ata:)
(AL VOPrsET
}
Lp DE, 000
L B, 40001
DI
(AL ok
El
i
LD L, noC
Ln DE, VWGT+201128
L BC,3TH
AL wrmk
1
10 H, AT
(1] DE, WGT+20484 201118
Lo IC, 2
(V) TR 1T
1
w ., ACH
Lb DE, WGT+ 2040121 201110
Ln RC, ¥ P
CNL  WWMRK



0 X FI
F' 1} 2000
-vX2 01 180
05"  CD 0000%
[17:3: O
0X?
0ZZ9' 21 OXFE’
OZXC" 11 3947
0ZF' DD 21 0ZF4'
UF3  C3 0000k
0¥y 3E 00
0Fg” [ 0000
0XB’  CD 0000#
OFE" D 0000
0301 {1 01N
0304 [ 0000%
0307'  CD 0000%
0304" D 0000%
0300 ¥ F
030F” D 0000
0312° 1} 3800
w1y X oC
0317’ D 0000w
0314’  1E 00
o3 E oo
031E" €D 0000
n s
L2 0l 0bpY
0325’ CD 0000w
[10vi: |
0329 06 03
038’ FE 01
0320’ &F
03’ D 0000#
0331"  7A
332" FE 01
0334 .2 o302’
0337 78
08’ FE 94
XA’ €2 o302’
oo 77
0SE' €502
0340’ 05
0341' 20 EA
043 X 04
0345’ D 0000#
0348 7B
0349°  FE (F
0Mp" €2 0302’
034E’ 04 03
00 I 08
0352" 4F
033" @ 0000
0356" 7B
T FEW
' 2 032
wt' (C
XS] g
0SE (5
03F' 20 FI

LD A, OF IH
w DE, VFCT
LD EC, 7561083
[V TRY T U
|
FET
}
FF_F1
Lp ML, XSG
1) DE, VNT+{083247
Lo 11,447
» 1322}
)
)
W A,0H ) AFLITUE = 0
CAL ATH 1 WRITE NPLITLDE A
CAL AR } WRITE APLITWE B
CALL AFC } WRITE AFLITUE C
LD DE,0194H } UE = TOE PERIOD
CALL TONEA ) WRITE TUNE A PERID
CAL 10EB } WRITE TUE B PERICD
rAL TONC { WRITE TUNE C PERID
b AGH § A = NDISE PERIOD
CALL NDISE § WRITE NDISE FERIOD
D De,38004 } IE = ENVELOFE FERIOD
w Ao } SELECT ENVELDFE REBISTER
CAL PSHZ 1 WRITE ENVELIPE FERITD
0 E0H ) E = ENVELOPE S¥PE CYOLE
W A0 } SELECT ENVELLFE SH¥E CYOLE REB.
CALL PSE1 | E—YRI3

'
j——— TIME DELAY FOR THREE SECTHOS —

net i
b 1,300
LALL DELAY
o o

}—— FEAD DATA FROM FEGISTER O 10 FEGISTER 13 ——

b B0 } TUHE FERIOD REGISTER COUNTER
LD A,0M 1 TUNE A FERIOD REBISTER
MXTRG: LD C,A JSAVEITINC
CAL PSR2 ) READ TUE A FERIOD FEBISTER
L AD ) HOVE COARSE TUNE INTO A
oM, ) DHETX CORSE TUNE WULE
JP NI,FRNT3 } IF INCORRECT, FRINT ERRIR MESSAGE
LD AE 4 CORFECT, MVE FRME TUNE FERIOD
} INTD A
LA ] AGAIN QETX WLLE
JP NI,FRNT3 § IF INOORRECT, FRINT EFROR MESSAGE
b AC | CONELT, MME THE ORIGINAL WALLE
1 INTO A
D A, 0H § FOINT TO MEXT TLAE PERIOD REB,
ec B } UPDATE COUNTER
JR NZ,NLTRG } DO LNTIL B = 00
)
LD A,0H ) NOISE PERID REGISTER
CAL PSRL } REND NDISE PERITD
LD AE j HOVE [T INTO A
r oH ) A-TFH
JP NI,FFNT3 J NONZERO, FRINT ERRIR MESSAGE
1
b B,0M ) IERD, SET REGISTER COMTER
W A0H { OPNEL A AFLITUE REBISTER
MG LD C,A §SAVEAINC
oL PSER1 } READ OWNOEL A APLITUE
Lb A€ ) HVE IT INTO A
ol y A-OCH
JP NI,FINT3 § NONZERO, PRINT ERROR MESSAGE
IN. ¢ I
b AC § NEXT AFLITUDE FEGISTER
DT 9 § UPDATE COUNTER
JR NI,NXTRG2 } DO NTIL B = 0O

LALT L 2K 3
0353 CD 0000%
036’ (S
a7’ ot 038
034" CD 0000+
030" Ct
035€" €D 0000#
(1272 R )
03727 01 038
0375 €D 000O0F
w7e’  Cl1
0319’ X OF
0378° O (000*
A7) S
05F 0l O7En
0382 CD 0OUOe
o Cl
0385' €D 0OOO%
|y
08’ 01 0%E8
0380 (D 000Gk
3%’ €l
0391’ FEOF
0393 CD 0000F
0396 o
0397' 0l 08
0394 CD 0000¥
039" Ci
03’ D 000
[A%] RN 2 o
0zAy’  CD 0000%
[AGCR
oA FEB
oy’ C2 0307
owc' 78
0D’ FE 00
0zAF’ €2 0307
03F2’  JE 0D
oBs” (D 00
[AS: AR
W'  FE 00
03pa’  C2 0302
038D’ 21 0635’
oo’ 11 387
0y DD 2t oA
07 C3 0000
03CA" 21 0%’
oy D 0000#
0o’ 18 13
0T92' 21 0647
o3s’ 1L 3w
0308' DD 21 030F
o3c’ €3 0000
030F' 21 O4A7’
03E2’ €D 0000
0ES' 01 000
08" (D 0000s
0TEB' 0B
oxc” 78
07D’ Bl
OCEE’ 20 FB
0F0" A OE"
0¥F3  FE 09

}

b A0 § BET ATLITUDE TO MAX. VALLE
oy, AN 1 GUTFUT A YOOE
FUSH BC 3
D BC, 1000 }
CALL DELAY § SET | SECOND TIME DELAY
(20 o 3
CNUL. OFFOHIN 1 TURN OFF OHANREL A
S B ]
Lp  m, 1000 ]
cALL DELAY t SET | SECOHD TIME DELAY
PP G 1
LD AOFH }
CALL AD t
PUSH BC }
b EC, 1000 ]
CALL DELAY ; SET | SECOMD TIME DELAY
rP B |
CAL TFOB 3 TURN OFF CHAHNEL B
als 1l ]
Lp B¢, 1000 ]
CAUL DULAY j SET 1 SEOOND TIME DELAY
AL N [}
LD~ A OFH }
CAL NIC ]
FUH I )
LD BC, 1000 |
CALL LAY ) SET | SECOND THE DELAY
ror B ]
oL orac 1 TN OFF OnteL ©
Lo AOH y ENVELOFE FERIOD REGISTER
CALL Fir2 1 FEND ENELOFE FERID
o AD } HME ODARSE TONE ENMVELOPE FERIOD
r JH ) OEX
JP NL,FRNTS 1 NONZERO, FRINT ERROR MESSACGE
w AE y 1670, HME FINE TOHE ENALOP FER.
ol 3 OFKX
JP NL,ITNTS | MNIERD, FRINT ERRIR MESSAE
Lp  A,o0N 1 TERD, SET EMALOP SIVPE CYOLE G
L PaRi ]
b ME 1 WAE IT INTO A
ool } OEX
JPNLFFNI3 '
LD ML, UG jH = "PSG K7
LD  DE,UPNT+12832¢7 DE = VRAH ADOR
L 1x,347
P MR
Lo 1, Pt {HL = "PSG (K
[ RS 113 1FRINT FS6 (K
JR 5D ) GOTO SOUND TESTING ROUTINE

|—-- FRINT PSG EFROR MESSAGE ~—

1
PRIT3)

JIL = PG ERRIR’

JIL = 'FSG ERROR’

LD L, X0
LD DE,WHNTAI333247
147
»Mm

Lo W, F1602
CAL NS

{PRINT PSG ERACR

}—— SOLMD TESTIND ROUTINE —~—

l
Qs
O INUe

LD 1C,H00H
CrAL SN
e I

W AB

m ¢

JR NI,COTINY

1
|
} UPDATE COUNTER
]

!
3 DO INTIL BC = 00

§—— FSB TESTING COMPLETED ---~

LD A, (FL
oo



o¥e’
03rg’

09

0413
0413’

oate’
OALA’
0AlC’
OALF”
0421’

0422°
[ yAS
0426’
0429’
042n’

oAx’
0420’
0AZF’

o
0437’
0439’

0AX’
0A3F’

0442’
oy
0448’
0449”
044C*

0440’
0450’

0459"

o7
0473
0476
0479°

047C’
0A7F"
| oeE2°

E
€ 01
D 0000+

XD
32 0000"

¥ B0

21 00003
1 0100
0f 0FF

21 0000*
11 0200
01 OFF
CD 0000*
21 0000+
i 11oo
ol O7FF
CD 0000+

X Fl

11 2000
01 1800
CD 0000#

21 0473
11 3747
0D 21 0489’
C3 0000»

}
| s+ test interrupt sees

Vs 4 EW oCH
]
INT_TESTy
DI § DISABLE INTERRUPT
)
IN A, (RPPIA) jFORCE 0000-FFF AS SLOT |
AND 1111108
m 000000018
ar (WP1A) A
}
L A, 19 { INGERT JHP VECTOR
Lo (INTECT},A .
Lo HL, VO INT § MOVE INT, VECTOR 10 RST38 (FOR MSX)
LD LINTVELTH) b
¥
Lo A, (COH 1
Lo C,01 '
oL worme $DISARLE VDP INT
H
Lo A, )
L (IFLAG) ,A {SET INT FLAG
|
A 0E0H ) ENARLE VOP JNTERRLPT
b C,0lH ) VIP REB. |
CALL WIFRE 1
L 8,50 j SET TIMERI CONTER
3] 1 ENABLE INTERRUPT
3
TIMRI: FUSY BC }
LD BC, 0001H 1
CAL  teAY {DELAY FOR 1 H55C
Fop 8 ]
DN TIMERI }
}
bt
(8] A, 0CH }
(8] C,01H ]
AL WOIRS JDISABLE VIP INT
1
(] A, (IFLAG) ]
o4 5M JOECK 1S TWO OR MORE INT IN 60 MSEC
JP NC, INTIK JIF 0K, JMP AND FRINT ' INT O MESSAGE
1
(8] 1L, VOFRER
cAllL  VOFCET
3
Lo DE, 0000
w B, 4000H
1]}
oL o
£l
|
L I, ASCHE
Lo DE, VPGT+2(H18
LD PC, 27PN
cAlL HMILK
Lo ., ASCHE
Lo DE, WGT +2040+ 204128
0] PC,2FFH
AL WHILK
Lo M, ASCLT
w DE, VGT+204812+ 2018
Lo EC, FFH
AL W
]
Lo A, FIH
(8] DE, VWPCT
w BC, 255883
Al SwBK
H
Lo 1, X569
LD DE, VPNT+1043247
(8] 1X,$47
JP S8

0493’

0498°
0499"

oAC’
045r"
o4y’
04n4"

04A7"

o’

OALF’
0402"
0405’
0406’
o’

OAFE’

0503’
0508’

o
osoc
OO
o513

0516’

21 0652°
11 3%7
D0 21 0474’
C3 0000#

2§ o6R3’

= RT Iy

3n 000"

20 0
i

32 0000°
18 (8

21 OTH’
CD 0000+

11 0000
0f 1000

D ooons
FB

21 o000
11 0100
oL 0¥

CD 0000s
21 0000
0500
ot 0FF

CD 0000r
21 0000
11 1100
01 03F

CD 0000+

X FI

i1 2000
ol 1800
CD 0000

21 0673
11 3947
0D 21 0518
C3 0000t

21 0842'

Lo 1L, XMS67 $HL = " INT ERRORC
LD I, INT+15832+7
Lo 1,447
by e
1
Lo 1L, THSGS jHL = " INT EFFOR’
ol rens sFRINT INT ERRIR
!
LD A,
o oM
P NLOPTIN
JP KEY_TEST

J

§——= VOP INTERAPT RIUTINE ——

|
VOPINT: PR 1F

N oc }
ALelNLY }
PUEH L 1
b A, LIFLPG) }
o e 1S FRIST INT IN 60 HSEC
JR NI,VDP2 o, Je
I A 1
1AM ,A $YES, RE-INIT INT FLAG
JrR VPl [
)
vorz2y [ - 115 SECOMD INT IN 60 MGEC
JR O ONL,WOPL 1NO L JHP
1 a }
b UnAG,A JYES, RE-INIT INT FLAG
]
0 gT] CNL RVIFRG {1 READ VDP STATUS
El
[ACLAN1 S 1
(A} i) o 3
(A A 9 )
AP W ’
RET ]
4
INTOK: LD IL, VN FEG
oL -
)
Lo DE, 0000
LD BC, 4000H
ol
cHL oK
El
)
LD I, rectt
L DE,VIGT+20118
L LWy aal]
CALL WK
iy W, il
Lp DE, WGT+20404200H08
L AU
CAL  walK
LD Tl
LD DE, VPGT+4204842420H18
w BC, 27N
CAlL. WK
'
D AN
LD pe, et
LD IC, 2561813
CAL  BwakK
}
[} 1, XNEG9
LD DE,WNT+] 093247
10 X, $47
P DS
I, X6 fHL = "VOP INT K’

} SAVE ALL FEGISTER



oy
[15] (g
050"

(15718

A5
A7

05A9’
05AB’

054D"
A

051’

OS<E’
oh1’

A’
0567

6!

11 3007
DD 2t 052%
C3 0000#

21 0&C3°
CD 0000#

F3

21 0488'

11 381

DD 21 0437
3 0000»

21 OES’
CD 0000#

1t 0000
01 4000

CD 0000+

21 0000%
11 otoo
0l O¥F

2| 00V0#
1t 0900
ol 0FF

21 0000
11 1100
of OFF
€D 0000

FEFL

i1 2000
oI 1800
CD 0000+

(D DE,VPNTHI643247
W Ix 847
>

DHsG
|
LD L, FHSG4 tH =" INT K’
CAL  FRNNB JFRINT INT (X
i
KEYtXlh D1
w I, sG610
LD DE,WNT+20032¢1
W x, 447
JP M
)
} —— UEX CTR.-STOP —
§
TWAIT IN A, (FPICR) '
} Mo oFon 1
1 M OH !
] QST (WPIC,A ]
1 IN A, (REPIR) 150N LINE DATA
} 248 )
] o = }
) JP LYEY_TEST  |JP TO FEYEONRD TEST
y JR WY
i
WAITY N A, (FPICR) 10X IF CTRL-ST0P
MO 111100008 1
R 00000110P ) SCHLINE &
01 OFPIO) A ]
IN A, (RPF1BI 3
wr 111111018 § IS CTRL MEY FRESSED
] NZ, 01T } N, WAIT AGAIN
}
IN A, (FPICR) )
An 111100008 [}
R 000001118 § SCAN LINE 7
ot OFPIC), A I
N A, (RFP1B) )
024 tto11118 } 1S STOP XEY FRESSED
Jr NT, WAL } MO, WAIT AGAIN
}
LD A, (FLNY
oM
P NI,OPTIN
Jp KEY_TEST J0MP 10 YEYBOORD. TEST

}

| —— CASSETTE TESTING RAUTINE —
J

) ~——— DETECT READY SIGNA. ——

|

CAS_TEST)
w W, VIFRES
AL weser
}
Lo DE, 0000
L BC, 4000H
Dl
AL MK
!
DI
L M, A5CIt
0} DE, \W'GT+20H+0
LD BC, FFH
UL WHRLK
LD H.,ASCH
Lo U, VPGT+2048+ 201 8
Lo BC, FFH
DL WL
LD M., ASCTI
0] DE, WGT+204B02¢ 20108
LD BC, FFH
AL WK
: LD A, OFIH
LD DE, WCT
Ly BC, 2561813
CAL SWRX
)
El

2t 0¥’
11 3947
DD 21 oSt
C3 0000

21 o5’
11 39684
0D 21 o5’
C3 0000s

D o000
C3 0020’

LR T AR
S5HAD
20 4D 55 58
5424245
2 00

54 45 53 54
544720
48 52 oF 59
47 48 0 42
"SI
o0

i MESSI

W DE, VPNT+ 1013247
w X, 847

» 03

LD 1L, Mss?

LD DE, VINT+HI 203244
D 1,347

P DG

CALL DELAYL
JP OPTI(N

]
HESS1) DB *CASSETTE MUST BE *,00

1ES5521 DB " TESIED THROUGH BASIC',00

)
JOHENT 7

|
} < SKIP CASETTE TEST ))

}
]
} ——- DOFX 1§ CASETTE READY ——
|

oSt IN A, tRPLA)
BT 6,0 ;
RN, C51 ;

1A = XOXXXXXX

j
1 —=- QUITUT A CASON SIGNYL. 10 THE CASSETTE ——
]

L A cErH

- oFrIC) A 1A = 1110111

w W, XHSG2
LD D, \TNT 41053241
) 11,447
JpP [133¢]
' 0 A )
o (FSLATY, A $SET PSG LATOH
}
] = FLARE O LA ——
}
nASh IN A, (ROrsG) '
XR 001000008 j
(11} (TG}, A I
1
1] £, 800t
D1 e BC
) AC
m 8
JR NZ,D1
}
{ - OFIX CIRL-SI0P ——
1
N p, aric) '
o oal '
R eH 1
wr (MPI0),A }
IN A, (FPIB) 1SCAN LINE DATA
20 '
o ™ H

» 1,0PTION 1

JR ast 1



os1t’

0619
0410
0621’
087"
0629’
02
0531°

06AL”

0672

2002020
2 20 50 33
7045
53 84.00
50924558
[IOIHN
52425
9020
54 AF 20 52
ST A
Al %2 54 00
202022
0N R
581520
50 AU 41 59
204 22
54 4L 50 45
20 20 20 00
0202020
D090
A7204 48
00
20202020
000
47 20 45 52
52 432 00
002020
20 M 49 &
54 20 45 52
2 420
0202020
00%M4
50 20 49 ¥
AN B
00
545020
49 4 A A5
52 52 55 50
54 20 54 45
53 54 00
50 5245 53
B3N
22425
SN 520
54 AT 2045
847 4 0

50 534720
a4 4B
op 0N 00
50 55 47 20

}—— THE WHOLE TESTING ROUTINE COMPLETED —

i
j—— DATA DEFINE —

|
{~—— VIP REGISTER DATA ——

VOIREG: DO
b8
ba
b8
bB
1]
DB
ba

|

ms6l: DB

™MsG2: DB

HGA: DB

IG5 DB

MGAr DB

IMSGT DB

MsGB: D8

™MSa9: BB

YH3B10: DB

}

61t DB
D8

621 DB

RO
Wi
w2
W3

W4
w5
Wb
W7

' PSG TEST®,00

'PRESS CTRL-ST0P 10 RE-START",00

4 PRESS PLAY ON TAFE  *,00

' PSS 0K, 00

' P53 ERRIR’, 00

+ INT ERR(R’ 00

' voP INT (X' ,00

'VDP INTERRUPT TEST’,00

'PRESS CTRL-STOP 10 EXIV*,00

'PSG K

ODH, 01, 00K
PO EFRORY

0687°

Racros:

Syrbol s:

0193’
037Ce
0000+
(15}
0000+
015’
00CE] "
01B6’
0038
0000+
0529’
0S50
o301’
0320’
03870
069"
0Ly’
000AT"
000
X2’
OOCE
03A4s
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sv-319/5v-320 ran/wan test prograa
by Raysond Y. Cheung

REVISED

BY W.X. LEUNG FOR MSX 728 TEST

J1%0

TIME
EXTERNAL

entry

§—VOP INIT. PARRETERS—

RNTEST.HC RAM/VIAN test of SYTEST.HAC
PECIT, £ 8328, PSG_TEST, 0PT1CN, FUN, ROM

VRA_TEST, SRAN_TEST, DHSG, oldalt

wo 2 1] oM (LS
Wi [2: 1) OCH 316K, BLAK=t, INT=0,MIE 2,S1IE=0, Wi=)2
wa Ew OEH 1 VPNT=3800H
W3 224} OFFH  jVPCT=2000H(BOH)
W4 E OH }VPET=3BO0CH (O0H)
RS 3:1] 764 § VSAT=3B0CH
R4 E (] §VSPGT=1800H
VR? my OCH § BAOFROP=TRANSPARENT
)
§— VR P——
'
WweT  EW (VRE AND 04H) #8004 {PATTERN GENERATOP TABLE BASE
VePeT  ERU VRE#EOCH $SPRITE PATTERN BEN. BrGE
Wl (VR AND BOH) #40H $O0AR TR, BAGE
WNT  EU VRZ%400H JPATTERN NAHE T, PAGE
Al E VRS+60H JSPRITE ATTRIBUTE TARLE BRGE
}
Peglat equ ONOH } psg Yatch port
ropsg  equ (15, ] y read psq data port
wpsg equ OAIH § wite psg data part
i
|
ppiced equ h 1 ppl cnd word
ppicrp equ Oabh 3 ppi ord part
ppipoa equ Oabh | ppi port a
- ppipcb equ  Oa%h 1 pot part b
ppipoc  equ Oaah 3 ppi port c wite
ppirde eaqu Oaah 3 ppl port c read
I
j—— test areas paraseter ——
)
vstart equ 0000 } wan test area
vepsge equ  4Ch } end page
start  equ B000h j start
tpage equ  OCh } end page
trans  eq Oc 000h t transfer loc of test module
tsize equ 200h y size of test module
3
oldsit equ transstsize y temp. storage of slot assigneent

§—HRDWRE INITIALIZATION—

i

VRAN_ TEST:

000Ch
DI

§ dumy

§— VOP INITIALTTATION —

i
begin:

o
1d

i

H., VOPRED
ix, 847 1 103 return addr
VIPSET JVOP INITIALIZATION

- oy e

test wan from 0000 to 3i#¢




}
0008’ 04 00 Id b,0 3 pattern nodifier
)

0000° 1] 0000 ckwam: 1d de,vstart ) W wan addr set
0010° DD 21 0017° 14 Ix,$47
0014’ C3 o419’ jp wmset

)

1— 1§11 wan as data = ] xor h xor b ———

!
ool 7B vitlly 1d ae pget a =1 xor hxor b
olg’ m xor d
0019’ M8 xor b
001A* D3 98 out {wvdatal ,a 3 test data—>(wan) (B u sec need)
oofc’ 13 Inc. de ) inc addr
0010’ 7A id ad § check end of page
00IE’ FE 40 cp vepage
0020° 20F3 jr e, vfill y 111 pattern loop

}
j—— tap lamp "on* —-

} 1d a,15 3 latch psq at reg 15

] out {psglat},a

[} in a, (rdpsq) } read bank data,cap lasp bit
' o 00100000k t set cap lamp bit m

} out (wrpsgl,a j turn on led

)
j— cap lamp on Uor msx) —
'

072" DB M in a, tppirde) § read ppi port ¢
0024 EbFF and 10111111b ) force cap lamp on
0026’ D3 M out {ppipoc),a !

}
j— check waa from vstart to vepage ——
i

0028" 11 0000 14 de,vstart t rd wan addr set
008" 0D 21 0032 14 1x,$47
00F' 3 044’ ip rynset
}
0032 DD 23 inc Ix 3 delay for read wan addr sat
004 B dec Ix
|
003" 0B 99 vchecks in a, {rvdata) 3 read wam data (8 u sec need)
0038" 4 1d c,a } tenp save read data
0039 7B 1d a,e
003N’ M xor d ja=lyor hxarb
0038° A8 xor b
003" B? cp 4 t is error ?
oo’ 2 0772 jo nr,verar § wram errar jmp
0040 13 inc de } next addr
004’ T7A 1d a,d
0042' FE 40 cp vepage 3 is end of page ?
0044 20 FO jr ne, vcheck 4 loop back if no mtor
1
j— cap lanp of | —
|
| in a, (rdpsq) 3 psg latching at reg. 15
) and 1Ho11111b } turn of | cap lamp hit
} out (wrpsgl,a
}
j— cap lamp of | {{or msx) —
}
0044' - DB MA in a, lppirdc) t read ppl port c
008’ Fb 40 a 010000006 t force cap larp O
004a' D3I M out {ppipoct,a ]
}
1— update pattern modifier —
)
oo’ 7B 14 a,b jisb=07
00’ B7 or a
004E" 20 04 jr nz,nzvra pnz - flow
)
fosees 2= flow ...
!
050" oA inc b § b=0, => make B = 0000 000]

003§* €3 0000’ i ckvraa 3 do again



0054’

0039

005’

0061’

0070"

0073
dore

0052*
004"
0087’

B 2
2 0000°

3A 0000+
20
C2 0000%

3n 0000+

01 4000
11 0000
b 21 0073
C3 asce’

21 0000%
11 0100
o1 OXF
0D 21 008s’
C3 030’

21 00004
11 0700
01 OXF
Do 21 0093
C3 030’

21 0000%
11 1100
ol 0FF
Db 21 00AY’
C3 030’

21 0A44°
11 3947

Yoees 2 - flow ...,

f
nzvwat sla

»

b
nz,ckvran

}
§ ... else, finish ...

i

ley) - Lo B Lt (0
1 do again, until the "1" shift to (cy)

}

1——CLEAR AL VRAN—

LD &, (AN § BET FUNCTION SELECT ND.
> oM
9P NZ1,0PTION

!

N

) display nessage on screen

)

]

BRAM_TEST:

LD A, (NN
LD E,A
EXX
Lo BC, 4000H JOLEAR 16 K VR
(1} DE, WPGT
Id Ix,$47
i [wh): 0 ¢
}
L H.,ASCIT 3 SET O¥R PAT IN FILE: OWRSEY
Lo DE,VPET+20HE | PNT BEDOMES ASCIT PATTERNS
(1} BC, FFH |
id Ix, 847
P WHBLK }
4
LD H.,ASCII } D FORTION
Lo DE, VWPGT+2048+20Hs8
(1} BC, FFH
Id ix,$47
jp WNBLK
’
LD H.,ASCIT ) JRD PORTION
Lo DE, VPGT 420485 24201110
L BC, FFH
Id Ix, 847
I WHBLK
1
id a,0f1h 1 text char color
Id de, vpet { pattern colar thl
1d bec, 256883 } 3 portions
\d Ix, 847
jr svab  § set wam block
§
I
§— determine whether sv-318 or sv-328 is running —
}
4 2,0a3h } wite a pattern to ran
Id (800Ch) ,a 3 can it be wite ?
Id a, 18000h) ) read A
|
} 1d a,5h i {orce to check upper L&k only (for msx)
}
cp Oaah } s sare value ?
jr nz,sys318 } sv-318 systea | not same
|
14 3,055h § double varify
Id (8000h} , &
1d a, (800Ch) } is same as wite ?
cp 055k
jr nz,sys3i8 3} no, it is not sv328
p sys38

sv-318 systen determined

sys3ig 1d
1d

hl,asglx

de, vpnt 203247

t "sv-318 fuctional test’



0003’
0007°

00FE’

0100’
0101°
0104’
o108’

0108’
010’
010F"
o110

of11°
onz
o113’
oy
0118’

o119’

0118’
otc’
OL1E’
o’
o
oz’
01z’
0127”
0129’

o
oz’
0%’

0130’
o3y
0134"
o1y’
01387
o137’
0138’
0139’
o1’
(b1
oy’

D0 21 000A
C3 0382’

11 3847
D0 21 O0ES’
C3 o382’

21 O4E4’
TR: o)
00 21 OOFL’

21 R’
11 3947
DD 21 OOFE’
3 o3e2’

]

11 390

DD 21 0108’
£3 o37e’

Hy Baan

i
FE 00
C2 o1’

X 10

ED &
D &

FE B0
2F

20F}

B m
Eh B
D3 M

21 0000

4E

€2 0343

FE 00
C2 oix3*

ix,$47
dasg

de, vpats283247
1n, 47

dnsg

hl, nsgix

de, vpnt +643247
in, 447

desg

hl, psg3x
de, vpat +10#3247
in, 447

dnsg

3 disp message on screen

t disp message on screen

) "locs CO00-1¢1f testing’

4 disp ressage

1 16k raa pat rd wr addr’

j———— seeory test from CO00 to FFFF only ——

filixe

{1 clear b patrn nodi fler

) € = data to disp on screen

de,vpnt +12#32+15 § pattern modtfler disp

Id b,0
load wp memory ——
1d (1]

1d

1d Ix, 447

ip wdata

d hi, 0c000h
d 3,1

xor h

xor b

1d (hi},a
inc hl

1d a,h

@ epage

) nz, fillx

j— delay the reflesh ——

}
leaknt

. refhut

nz, 1eakx

§—— cap lawp on —

or
out

in
and
out

a, (rdpsg}

00100000b
{wrpsg),a

a, lpplrdc)
101111116
fpplpoc),a

s disp sub

get starting addr
{ow byte to acem
xor with high byte
xor with pattern

3 store in test addr

4 incresent addr

{oad high byte of addr
s compare with stop addr
s not done, go back

t outer loop

ja=00to 18

1 a—) relesh address

delay reflesh addr

it makes the end reflesh addr wait longer
a=a+ |

is a = end of ow reflesh cycle ?

loop back

1 reg as conter of outer 1oop

psq latching at req. I3

j turn on cap lanp bit

—— tap lamp on (for mwsx) —-

y read ppl port ¢
{ force cap lamp oy
1

j— read and check test data ——

}

testxt

1d
id

h1,0C00Ch
a1

h

b

¢, N}

[
nz,error
hl

a,h
epage
nz, testx

3} get starting addr
1 load 1ow byte

3 xor with high byte
3 xor with sodifier

§ compare with remxy lox
y error exit

1 update nemory address

3 load high byte

{ compare with stop addr
{4 loop back



i
}— cap lawp off —
}

} in a, lrdpsq) } psq latching at req. 19
] and 1101111 1b ) tum of f cap lanp
| aut (wrpsql,a }

§
§—— cap lamp of{ (for msx) -—

0142 DB M in 8, {ppirdc) 1 read ppi port ¢
0144° Fb 40 a 01000000h y farce cap lamp on
0144' DI M out {pplpoc),a )
i
}
o1y’ 78 14 ab ;
0149' 87 ’ a a
014" 2 0131° jp nz,nzfilx 4} 1f not 2ero, else if revo
§
oi4p' 04 Inc b 1 B = 0000 0001
O14e’ 2 0100° jp nz, loopx 3 rst with new modifler
{
0151 (B 20 nefiln: sla b | ley) <= /..... B..../ ¢ 0
0153 2 0100’ jp nz,loopx 3y loop back if not dowe
}
)— disp memory test ok ——
|
0154' 11 3o04 14 de,vpnt 16132422
o1y 21 0512’ 1d hl, msqth 1 '0.K
015C' DD 21 0183’ 14 in, 847
0i60' €3 o3p2’ ip dnsg } disp message
0183 I} EXX
ol 78 0 A,E
0165" 32 0000 LD (FN},A
}
0168°  3a 0000% EITe L0 A (R
0148  FE 09 P oM
o160’ l'2 0000+ JP NL,OPTION
0170' T3 000O* JP PSG_TEST
'
|
] sv-328 determined
1
}
07y’ 21 sys328: 1d hl,asql } 'sv-328  functional test®
)
0176* . 1} 3847 : 1d de, pnt 4263247
o179’ Db 21 01B0° Id Ix,$47
o1 3 o3p2 ir desy § disp message on screen
'
0180' 21 oaCl? 14 hi,nsgh 1 "loc: BOOH{{ testing®
018 11 3|07 Id de, wwnt 4623247
0184’ DD 21 o160’ 1d In,$47
o’ T3 o5p7 jp desg 3 disp message
|
018D’ 21 oA%F’ 1L} hl,#sg3 | "3 ran pat rd w addr’
0150’ 11 3947 14 de, vpnt +1083247
0193’ DD 21 019A° 1d ix,$47
o7 03 s p deeg
[}
0194’ 18 08 jr select j skip the following data

'
}—VDP REGISTER DATA——

0Jc’ 02 VOPREG: DB VRO § #/000000/H3/EV/ $

o 1.3) Wi 13/ /16K /BLANK/ TEMMIAL2/0/S1 TEMNG /%

019E" O B W2 1#/0/0/0/0/NAE TABLE BNSE ADDR/ 3

019  FF 3] R3 1#/00.0R TABLE BASE ADDR/®

010" 03 DB R4 1#/00000/PAT GEN PASE ADDR/®

O1A1" 76 m ws y¥/0/SFRITE ATTRIFUTE TARE BAGE NDDR/#

01A2" 03 1] RS 1#/00000/SPRITE PAT BEN DASE ADIR/#®

01A3" 00 m WR? 18/TEXT OOLOR 1/ TEXT COL. 0 OR BACKDOOP OB/

I
j—— mevory test ——
'
01M" 06 00 selectt 14 b,0 3 clear b patrn nodifjer
!



j~——— load W sescory ——

01A8* 48 loops  1d b } ¢ = data to disp on screen
olAT 11 SHF L] de,vpnt 412032415 § pattern sodifier disp
ola 0 21 0181’ T 1x, 847
OlFE' C3 B7E' jp wdata } disp ab

}
01B1® 21 8000 1d hl,start } get starting addr
oip4* 7 flilhh 1 a,l } low byte to acem
0IRS* AC xor h ) xor with high byte
ol 8 x> b } xcr with pattern

|
0187 77 id fhld,a 3 store in test addr
[11):: Al inc h 1 increment addr
ol 7 14 a,h ) load high byte of addr
0lM’  FE 00 cp epage 3} tompare with stop addr
0iBC’ C2 olp4’ Ir nz,fill 3} not done, go back

)
j—— delay the reflesh —

0lBF* ZE 10 14 1,100 § outer loop
!
01C1’  #F feakt  xor [ 1 a=00to 128
0l B WF refht  1d r,a } a—> relesh address
0ICA' ED & L] r,aa 3 delay reflech addr
0lCs’ ED & 1d r,a § it makes the end reflesh addr wait longer
ol X inc a ya=zarl
0ICY FEBO [« 1] 128 1 is a = end of one reflesh cycle 7
018 20F5 Jr nz,refh 4 locp back
o 2 dec 1 t | reg as conte of auter lop
0ICE’ 20 F1 Jr nz, 1eak

§
j——— cap lamp o0 —-
1

) In a, (rdpsq! $ psg latching at reg. 15
] ar 00100000 1 turn on cap lamp bit
] out {wrpsg),a
f
|— cap lamp on Hor msx) —
|
01D0" DR M In a, (pplrde) ) read ppi port ¢
0102’ &5 DF and 10111111b j foce tap lamp on
014’ DI M . out {ppipoch,a ]

l
|~—— read and check test data —
1

0104’ 21 B00O 1d hl, start 1 get starting addr
ooy T testt  1d al 4 load 1ow byte
o1 AC xor h } xar with high byte
018" A8 xar b 1 xor with modliler
[ A3 1d c, th)
ol 87 cp (4 3 compare with semory loc
01DE’  C2 O34T’ P nz,error 1 error exit
OIEI’” 2B Inc h 4 update wencry addhess
0fE2" 7C 1d a,h 1 load high byte
OIE3" FE 0O [« ] epage } corpare with stop addr
01ES" C2 o1D9’ I nz, test 1 loop back
)
{—- cap lasp off —
[
] in a, irdpsqg) 1 psq latching at reg. 15
) and 110111116 3 turn off cap lamp
) out rpsg)ya ]
)
j— c2 lamp off (for asx) —
)
01E8’ DB M in a, lppirdc) y read ppi port
OIEA’ Fb %0 o 01000000k ) foce cap lap on
OJEC’ DI M out {ppipoc),a ]
)
OJEE’ 78 1d a,b } check for B
OlEF” 87 o [
01F0’ 20 O4 Jr nz,nzfitl ) 14 B not 0, to shift |
)
01F2° 04 fnc b } B=0 to make "t*
OIFy  [2 OlAs’ ip nz,lop ) rst with new modifier

l
0IF8' CB 20 neiilis sla b ) to shift  fcy) ¢- /...B.../ -0



[J13: S v AU jo nz,loop ]
}
{—— disp memory test ok ——
}

O1FD" 11 38D% 14 de, vpnt 48832422

OIFE’ 21 0512" Id b, nsgth 3 "loc: BOOO-F1{f o.k.’
0201 DO 21 0208’ Id x, 847

0205 €3 o%e2 i® dnsg 3 disp ressage

switch to bk 21 and test =====

028" 11 3907 14 de, vpnt 4893247

0208 2 0AFP’ 1d hl, nsgda 3 "loc: O000-THH{ testing'
0205’ DD 21 0215 14 1n,847

0212 3 o’ p dwsg

1 transfer test module —

0215 21 0000# 1d hi,ts328 3 test module to test 0000-7({4
0218 11 0oo 1d de,trans 1 transfer loc
021" 01 0200 1d be,tsize 1 size of aodule
021E' &) B0 1dir
I
} 1d a, 11111101 } bk 21 on, gane off
}
0220' 0B M8 in a, (ppipoal t read slot assignsent (for msx)
0722' 32 C200 1d (oldsit) a 1 save 1t
}
025" FD 21 02X’ Id 1y, $+7 3 return addr
029" 3 000 ir trang 1 qo to test module in ram
{
X' 21 0512 14 hl,esgtb 1 'o.k,
0zZF’ 11 3N Id de, vpnt 48132422 § disp message
0232’ DD 21 0239’ 1d ix,8¢7
0234 3 0382’ ip dnsg } disp message
l
[r7A5 LA 4 EXX
0Zw 7 D AE
038" 32 0000% L (AN ,A
023’ €3 0168’ JP EXIT
[
i
] test ppi read/wite
}
!
I
41" T ® . L] a,pplond y inlt ppi
0243 D3I M out (pplcep),a 1 port a,b as input, port € as output
]
0245" 06 OF 1d b, 15 t access b=15 to 0 to port ¢
0247’ M ppichkr \d ab
0248’ DI M out {ppipoc),a 3 data —) port ¢
024 00 nop
024" 00 nop
04c’ 00 nop
024D° DB M in a, lppirde) ; read a back & check
o28F'  Ba W b 3 is the same 7
0250' 2 031F’ ir nz,perror } ppl error
0253 10 F2 djnz  ppichk 3 bsb-1, loop back
}
}———— ppl ok —
i
0255 11 3%7 L} de, vpnt +1543247
0zm' 21 0522’ 1d hi,msgb } "ppl ok’
0258' DD 21 0262’ 14 ix, 847
0=F' €3 0382 in dnsg } disp ressage on screen

}
}—— delay {or reading a vhile ——
1

0262' 26 03 ud h,3 1 delay multipller
0264' 01 FFFF delayl: 1d be, 0FF§¢h

0287 00 telays nop

ozee’ o nop

0249° 00 nop

[i7: 0 ;] dec be

0268 78 14 ab y delay

02C Bl o 4 } theck end

026D' 20 F8 jr nz,delay

(07/: S ~ ] dec h

0zZ10' 20 F2 §r nz,del ayl 1 delay muitipller



aror entry

-— e

02712 17 verrory exx § Yran error save error message
$
0273’ 0l 4000 Id bc, 4000h } clear 16 k wan
076" 11 0000 14 de, vpgt
0279° DD 21 0280’ 1d ix,$47
o7y C3 oXe’ ip cvebik
i
0280’ 21 0000+# 1d hl, ascif 1 set ascii patterns
02" 11 0100 1d de, wqt+20h1B
0285’ 01 0300 Id b, J00h
0|\’ DD 21 0290° 1d 1x, 447
0280°  C3 03E0’ Ip wvnblk
}
0290" 21 0000# 14 hl,ascil } set ascil patterns
093" 11 0900 14 de, Vgt +20h18+2043
0295' 01 0300 1d b, 300h
0299 D 21 0200’ x4
oz C3 osEor P wmblk
: I
;;’“n, fl' 1°°°°' 1d h,ascli ; set ascii patterns
) 100 I1d de, vpgt +20h81 204812
020" 04 0300 M be, 300
9 00 21 0z’ 14 Ix, $+7
» ’
oD C3 00 i wymb ik
|
00;;)" 131EfOl(X) 1d 2,0f1h § text char color
o of liﬂ Id de, vpct } pattern cola thl
A 0 , 1d be, 2544013 1 3 portions
oZE' 00 21 0aF 1d 1x,$47
0ZEC'  C3 OXY oo
I
J— error message heading ——

)
feers CHECK BEFORE DISP EITHER 318 (R 329

OZIF’ 20 04p’ Id hl,esqlk 3 7 functional test error’
02C2 1l o
’ 1d de, ypnt+2532+7
013' Do 2t o’ 14 Ix,$+7
0X9" 3 0382 jr dasg
1
’ »
((Z&I:' fll 048t . 1d hl,msg2a } " video ram ’
] 37 , 1d de, vpnt 483247
0’11)2’ DD 21 07207 14 1x,$+7
os’ €3 032 I dmsg
)
0 ’ L]
ogv l?l 0483 14 hl,msg 3 ' error pat rd v oaddr !
i 1 3747 , 1d de, vpnt +10332+7
02[!” DD 21 08 1d ix, 847
03" C3 0382 jp dmsg
l
0X4' 21 ' '
e o ;?\377 4 hl,asq8 } 'pwr up passs’
’ , id de, vpnt 42113247
02XC' DD 21 02F3 1d ix, 447
0¥y 3 03m ip dmsg
}
0¥y 21 0000 14 hi, 0000 i
! y 3 disp ¥ of passes
(;2;6;- 3:;: add hl,ep
m’ . 14 ¢,h i high byte
i ed i 1d de, vont #21832420
ZfB' DD 21 0'30’2 1d 1x,447
0FF’ 33X jo wdata
]
’
%;gi' 40 Id ¢, ) low byte
11 3nns 1d de, vpnt+21232422
0308 , » YN
' Do 21 03:00 1d Ix,$+7
0304’  C3I 037 in wdata

)
j— disp error data ——

&3&0. ED; exx § restore error data
oo [] de,hl 1 in wan de—>hi as err addr
EX F.AF’ } tenp save wr data



0310’
o3’
0314’
031p’
o318’

o3ic’
03IF”
03’
033"
o327’
03287

3%’
0332*

0335°

0343’
0344*
47
0G4B*

034’
034F”
0350’
057’

o

0362’

037’

0381’
0382’
a384*

0308’
0357’
0388’

18

11 3¢

DD 21 0318’
3 o37e’

08

C3 0343’

L3

11 3%3
DD 21 03
3 037%’

48

11 3%4

DD 21 0339’
C3 o378’

21 0528
11 3%7
DD 21 0342°
3 ass?’

74

11 3993
D0 21 o34¢*
3 o3

08

['3

11 3996

b0 21 o3
C3 o37¢’

AC

1 3999

D0 21 034%
3 og7e’

4D

11 3798

DD 21 o370*
[ainy, 4

21 o51A°
11 3987
Do 21 o370’
O3 o3

74

¥
¥

d c,b § disp pattern
1d de, vpnt + 12032415
1d txn, 847
i wdata ) disp reg. ¢
EX LN
1
ir error } display error data
4
§
perrory Ud C,a
14 de, vpnt 15432419 1 disp rd data
1d Ix,$47
ir wdata
3
1d c,b } disp wr data
Id de, vpnt 1532+ 22
14 Ixn,8+7
Jp wiata
3
1d hl,asgba 1 'ppl error ¥
1d de, vpnt +15#3247
Id - x4
e dnsq
3
hajt
3
= error of system ram ——
i
errort EX F,N { tenp save right data
1d de, vont Hl2e32419 § error pattern disp reg. ¢
1d ixn,$47
ip wdata
3
EX 22N 34 { 2= right addr
Id c,a
14 de,vpnt+12432422 § right pattern disp
Id ix,8+47
i» wdata
3
1d ,h 1 disp addr (H}
1d de, vint +12632425 4
Id ix, 847
jn wdata
3
d c,l y disp addr L)
1d de, vpnt +12032+ 7
14 1x,847
P wfata
3
id b1, asq5 } ‘error !’
1d de, vpnt +1243247
id Ix,$47
J» dmsg
3
halt 3 f1ag operater
3
3
} wdata ¢ wite a byte on screen

3 inputs de -> vpnt + row & 32 4 col

} € = data to display
} destroys af
}
}
}
wiatar Id ae | set screen wite
ot {svaddr),a
1d a,d
ad 3th
or 40h

aut (svaddr) ,a
}
1—— display wite data —
4
1d a,c } wite data
sl a
srl s



oz

OZnE’
0380’

082’

B¥
0¥
FE o

Ch 07

Ch 30
DD €8 00 4
D3 98

E4 oF
FE
38 02
Cs o7

Cb6 0
DD CB 00 4

Db E9

L4 a
el S
P Och }
jr c,el
add a,07h
[
elt add a,3h
bit 0, (ix) } delay for vdp
aut (wdatal, s j tst digit
[
1d a,c
and Ofh '
o Oah
jr c,e2
add 2,07
]
[7:] add a, ¥h
bit 0, fix) | delay for vdp
out (wndata),a 3 2nd digit
ip tix) 3 return
!
]
i
}
1
) FUNDAENTAL THS 991BA VP SUBROUTINES
}
}
!
WDt EQU 904 { VPP PORT FOR DATA WRITE

3 FORT FOR SET-P VIP REGR WRITE
] VOP PORT FOR ADDR SET

IH
M

RVDATA  ERU FH 1 VIP PORT FIR DATA READ
I

3 VOP PORG FOR STATS REB READ

thanged for msx

§ dmsg 2 display ressage on screen

fnputt hi-) ‘message’ ,00
de-> vpnt ¢ rowt32 ¢ ol
destroy: af,de,hl

dasg:  1d a,e }
aut (svaddr),a 3 set vwam wite addr
Id a,d
ad 3th
or ACh
aut (svaddr),a
§
dasglt 1d 3, (1) } read oessage
[« 4] 00 3 is terainator 7
Jr 7,0msgx 1 exlt if so
aut {wdatal,a 4 disp on screen
inc hl. y next thar
ir drsgl
dmagxr  jp tix} $ return
CVRK 1 OLEAR VM LUK (Wi (—00)
SV 1 SET  WRAM BLOCK (VYN (— AY

INPUT 1 DE = STARTING ADDR OF VRAW

BC = N OF BYTES TO OLEAR

A = BYTE TO SET ( IF SWRUK IS CALLED )
QT -
DESTROY: AF,BC,af’

- s Y e B e e . W e WO



oA’

oS5’
0304°
o3y’
o’
o3’
030p’

o30E!

05’

0y’
o¥p’
0%C’
OFE’
0400’

0402*

0404’

D3 9
£ F
F& %0

D3 99
e}

D3 78

78
Bl

20F0
b E9

D3 9
7A

b ¥
F6 40
D3 79

DO E9

0§ 0800

D3 79
EL 07

F6 B0
D3 79

10 F2

CWELK: IR A } A=00 { FOR VRAH CLEMR )

SWBr X o
1d a,e § lower byte addr of wam loc
aut (svaddr),a ] set al.... a0 ol vria
id ad § higher byte addr of wam loc
and 3th ta = 00xx xxxx

o 4ch 3 & = Olux xxxx (2nd byte wr vran format)
aut (svaddr),a } set wp all.....af for wam wite
EX (- 3% DA
|
LD £,A y E-OVR .
coLooey Ot (WDATA) A 00-)VRAN { BUS MEED EACH WRITE)
DEC BC
[§)] [N 1 DO UNTIL BC=0
1.3} C
Lo At § A-O0YR 10 STORE
JR NL, 05 0P
i {ix) 3} return addr

|
§ WHBLK ¢t SRITE VRN 8LOCK FROM OFY HFHURY

1
| INPUT ¢+ H. = SOURCE ADDR OF OPU MEMORY
3 0E = DEST ADDR (F VDP \RYH
) BC = BYTE COWNT
f OUTRUT: -
] CALLS 1 WMEET ( WRITE VRAM ADDR SET-LP )
} DESTROY ¢+ AF,EC, DE, HL
|
}
?
WLk 1d ae
wt (svaddr},a ) SETUP STARTING ADDR OF VIV
1d a,d § DE=VRAM ADOR
and Hh
a Ach
(113 (svaddr),a
1
weabk s LD A, (L) 1 A = SOUYE DATA TN {FU MEHORY
T wDATA) , A ) DATA —) (Wt
INC H. 4 UPDATE SOUREE PIR
OEC 2o 4 UFDATE COUNTER
A,C
14 B + DO INTIL BC-O
JR NZ,wvmbkl
ip (ix}

VDPSET 3 ST 1P 8 VOF REGISTERS (0-7)

INPUT 1 HL -) RO DATA FOR VDP
R7 DATA FOR VOP
OUTFUTY HL = HL48
CALLS 1 WWOFRG ( MOVE | BYTE 10 VP REGISIER )
] DESTROYs af -hi

VOPSET: LD BC, 000CH } B = 08 COUNTTR, C:00 VOP REG § HEL
vdpsti: LD [ N(18] 3 FETOH A = VP DATA
out (svdprg),a 1 data w to wip
Id e jreg b
and 07h ) a= 0000 Owxx
[ d oh 1 a= 1000 Oxxx (w viip reg lormat)
out (svdprg),a } reg select
|
nc c | UPDATE RFGI PTR OF YOP
i 1 UPDATE DATA FTR AT UMY HEMRY

H
NI vdpstl § DO UNTIL B=0



0406’

0408’

0400’
o4’
040D’
OXF*
0411’
0413’

o4l
oAb’

0418’
0419"
0418’
041C’
GAIE’
0420
274

0424*
0475
0427’
0429’
0428’

042D’

0431"
0435’
0439°
04D’
0441’
0444°
0448’
044C’
0450’
0454°
048’
0458’
04TF"
0443
0457°
044D’
OMF’
0Aly’
0475
0479’
o’
LTl
0485"
0408’

Do E9

D3 99

Eb IF
F& 40
D3 9

D3 98
Do E9

D3I 9

E6 F
F& 40

DD E9

B
D3 99
& F

Do E9

DB

353448 20
A0S
iS4
220 A5
33 54 00
40 53 8 20
31 3 4B 20
41 54 20 53
LFEFAD
322054 45
53 A 00
46 55 4E A3
547 & &
AL AC 2054
553 54 20
45 52 52 &
32 00

3 34820
5 52 41 40
204 X 49
ZE 20 2t 00
54 49 44 43
4 20 00
54 52 41 40

jp tix) 3 return
1
)
§ WABYT @ MAUTE 1 RYTE INTO VOP RrH
j———m
3 INFUT ¢ OE -> VM LOC
] A = DATA INTO VRN
} QIFUT 1+ (DD (~ A, WERE DE-OVRAH LT
1 CALLS 1 WASET (WRITE VRAM ADDR SET-P )
} DESTROY: af-hl
i
}
L
WHBYTs EX ¥, § save data
1d a.e
aut (svaddr},a t set al..... a0
id a,d
and 3th
o h 1 a = Olxx xxxx
out {svaddr),a j set all,.. a0
EX A
I
ouT (WDATAY A 3 T0 WRITE A BYTE
jp tix) { return
wvnset 1 vran wite addr set

Input 1 de -)vram addr, ix=ret addr

destroy: af

[

wesett 1d ae
[ 114 (svaddr),a } set al....a0
1d a,d
and 3k
o 4k 3 a=0bxx xxxx
out {svaddr},a 3 all....a0
jp (ix)

|

}

]} rvmset : vram read addr set

j———

[} frputs de-)vram addr, ix=ret addr

1 destroy: af

)

}

rvaset: 1d ae H
out (svaddr),a y set aZ....a0
and Ih 3 a=00KX X¥xX
ot (svaddr),a 3 set al3....a0
jp {ix)

1

' message ——

!

wsgit b "MSY 64K AT SLOT 2 TEST',00

wsqlxt db "HSX 16K AT SLOT 2 TEST’,00

»sqglkt db "FIRCTIONC TEST ERRGR’,00

msglt db *15K VRN D.X. 17,00

wsglar b 'VI'DED *,00

ssgt db 'WRAM PAT RD WR ADDR',00



0494

04EC’

F4!
o4F e’

O4Fp’
OAFF*

0507°
o308°
m'
0512*
0518’
os1A’
0GIE’

0524

0543

0000
50 4542
RS
52 20 41 A4
4“5 0

332820
32 41 40 A
5041542
44205
5220 41 4
445200

N B2
52414 3A
50 41 54 20
LA LN 7
52 20 41 M
452 00

AC 4F 43 3A
28X
30 720 Ab AL

M2

45 53 54 49
4700

LHEBR
204330 30
3070 4 %
44N
A5 5354 49
47 00

AC AF 43 34

20 30 30 30
0D N
Ab 46 20 54
4353 A &
4E 47 00
FZEBE
202020
45 52 52 &4
5220 21 00
0 50 49 20
FEMBE
00

90 50 49 20
55252 K
52202 00
05522
%50 0D
45353
00

»sg3t

nsQ3x)

asghy

asgixy

asghat

nsgdt

*32 RAMIPAT RD MR ADDR? , 00

*16K RAMIPAT RD MR ADDR’ , 00

*LOCs B000-FFFF TESTING',00

'LOCs COOO-FFFF TESTING',00

*LOC) 0000-7FFF TESTING',00

0K 00
"ERRIR 1,00

'PPI 0.K,7,00

*FPI EFROR !*,00

"R P FASS:*,00

Macros:
Symbol st

02Nt psCl
0306*  CLOP
0264°  DELAYL
0XCs” DM
000 EFNCE
0iBy  FILL
01C1"  LEMK
0100’  LOFY
0444"  MEGIY
0489  MGB
0ACD'  MSGA
O4E4”  MAX
0328  MSGLA
O151”  NIFILX
016EY  OFTIIN
w82 FRIOD
0me  FPIron
o0 PSRLAT
0IC2’ FREFH
008 RANIA
0lp4'  SELECT
0077 SWDIR
00D’ SYS3te
0133 TSI
0200 ISIIF
0FY  VINSET
02777 VERMR
0000 WeT
oCc2  WI
0003 U
000 W7
100 VGT
00A1 Wrsg
0T’ WwrLK

No Fatal erroris)

0171
olc’
oe
00411’

0173
oo
0034°
038’
017’
Rty
000k
0076
00001°
0000

0408

BEOIN
VLK
00
£l
ERn
FILLY
LEM¥X
]
62
HsiTs
M
M35
M
vt
FEER
PRI
I
Pl TEST
RETIN
RALT
SUH_TEST
s RG
55328
TG
WK
ST
WL
VINT

w2
wE
YA TEST
vsTART
WDATA
WMDY T

0000"
0267

0148’

oy’
0ipg’
0216¢
o1’
0040

0002
0003
oI7E’

0N’
o419’

Dis61

Extr

Looe -
MEG1K

MEG3X
HSGAB

NZFILL
;osLT
FPIOK
FRIrmn
FPIRDC
FOPS3
R
RVSTAT
START

TEST



00X’

Macrost

Syrbol st

00C’
0016’
3o

be A8

E4 FO

Fé6 00

D3 18

DO 21 0000
FD 21 0000
21 7

0 (o0
D3 A8

C3 00o0#

FINISH
RUH_12
SIORE

Mo Fatal erroris)

«180

ENTRY  ROM_TEST
EXTERNAL ROH_TT
|
FPlPOR  EQU oneaH
}
ROM_TESTs
IN A, (FPIFOA)
LD (TE) A
AN 111100008
M 000000008
QT {FPIFOA) A
LD 1, 000
LD 1Y, 00004
LD I, 7FFPH
RIM_T2¢
LD E, 0Ly
LH p,004
ADo 13,06
JR N, RO _T
ey
ROH_T13 DEC HL
LD AL
R H
JR NI,RH_T2

LD A, (STRE)
W (FPIF0A) A
}
JP RCH_TT
i
STOE  equ Oc03Ch
}
FINISH:
o0

00 FPIFOR 001F*

ROM_TEST 00z

RIN_T1
ROH_TT

0000

0041

o7
000E

¥ FI

01 1600
€0 00002

200
J

LDONENT %
'

AR R TR I R RO IR R ERR VRN ER B RN RIS S
[} 2

) 3
' JOVSTICK RACTIOML TEST '

[] []

1 DATE — N 8, 150 .

] ¥
. BY WK LENG '
1 ]
NETAT O R R RR A NI RIR TR O RO I ORI B R RIS R R A R0 0E z
'

|

EXT  FUN,IPTION,FRINT_TEST,ASCH, VIFREG
EXT CVILE, WAELE, SWELK, MGG, VOPSET
ENTRY  JOY_TEST, DELAYI

]

]

) ¢ 1/0 FORT ADDRESS )Y
'

FSO LAT EQU onotl ) FSU LATOH
FSB KD EGU 0N )PSO REND
PSO_MU EQU 0ALH } P50 MIRIE

1

i ¢ FEGISTER EGWIE )Y

)

ENVLE EQU OTH | ENEE (R}
FGA 0L OEN { FIRT A (R14)
PSO B EOU OCFH } HRT BRI
}

} < VOP HYPIND )y

!
WGT  FRU (VR4 (WD 04) 100N

WCT B (W3 A (i adc
WNE  EQ) Wi
W2 U oe
W) Q) OFFH
WA EU oY
}
; {{ CONE START INRE )
1
SIMTY
)
JOY_TESh
1
; <C FRINT SIBN ON HESSGE )
}
LD 1, VIFFES
CALL VOPSET

LD £C, 40001
LD D€, WSI
CAL CMILK

LD, necit

LD DE,WST4201 0
\D iC, 3000

EAL WALk

LD 1, et

1D DE,\PGT42040: 20018
LD £C, Xoon

CALL WMECK

LD 1, recin

LD DE,\GT+2040024 21118
th bc, 3o

CAL WK

LD A, 01N

LD DE, et
LD B, 2560813
tA) svmk



00"

0070
0073’

0074’

21 ol1¥’
11 3947
DD 21 oovp’
€3 0000

DD 21 oong’
FD 21 00E0*
16 €F

06 04

0E BF

Cn o009’
0D 21 oonc’
FD 21 o0p0’
16 DF

0E FF

06 04

o oog’

2 o1z

1 7

DD 2§ 0074’
C3 0000%
€D 0oDB’
3A 0000%

FE 07

C2 0000*
£3 0ovos

DD SE 00
£ oocn’
7B

(o oovgy
€D 00po’
o oons’
E6 IF
FD BE 00
20 4B
bo 23

10 E1

Qg

3

70

7

S849R

LD H, TEXTY

LD DE,VPNT+1043247

LD 1x,$+7
JP DM

LD 1%, IN_TBL
LD 1v,04_THL
LD b,FLAGL
LD B, oM

LD ¢, SELECTH
CAL OK OF
LD 1x, IN TR 2
LD 1v,0K_TBL
LD D,FLAG2
LD €, 5 ECT2
LD B,04H
CNL OK O
LD 1, TEXT2

| GECX FOR JOYSTICX ¢

} OECX FOR JOYSTICX 2

LD DE,VINT+ 1453247

LD 11,847

P DB

CAL DELAYI
LD A, (FUN

o oM

JP NL,CPTION
JP FRINT_TEST

EXITy

i
FLAGL  EQU 111081118
FLAG2  ERU 11otti118
SELECTL EQU 01111518
SELECT2 U 111111418
!

3 JOYSTIK OEX X
} OECX FOR AUTO MODE

' < DEXX (N JOY_STICX )
}
§ ENTRY + D = FLAG
H X = (1NUT DaTA)
} 1Y = (DEX Dnin}
}
OK_rE
W E, (1K | GET DATA
CNL DATA TUT  § SEND TO OHIP
LD AE
Ao D } NE 139 ACTIVE
LD E,A
AL DATA QUTYL
CALL DATA_QUTI § OVERDIME DELAY
Ol DATAIN -y GET DATA
A CONI111D ) MASK OFF 2 BIT
[0 T4/
JR N1,J0V_ERR
INC §X } OTHER FATTERN
1 1y
DINZ OK_NE
RET
!
] <C INFUT DATA PATTERN ))
!
IN_ T 13
-DB 001100008 | 00
D8 not10011B 3 1t
DB 001100108 | 10
DB 001100018 3 o1
}
IN_TB2s
DB 011100008  § 00
DB ot1111008 4 11
DB 011110008 4 10
DB ollfoloo8 3 ol
)
! <C OECX DATA PATTERN )
§
OK_TRL
DR 000011108} 00
DB oofto1118 4 1
DB 001010118 § 10
DB coot110ld ot

0By’

0003’

o7’

e’
00DB’
¢ il
00DE’
oEL”
0ES’
O0ES’
0ES’
UOES’
hesy
00E9’
0OEB’

00F 4’

oFp’
OCFE”
o101’

o1’
0jo4’
olor’
olog’
Otre’
o1

T 07

JE 50
D3 Al
X oF
03 ro
79

D3 Al
X 0E
03 "o
DB A2

X 07
D3 no

D3 nt
T oF
D3 m

D3 Af

06 05

o1 FFFF
10 FE
ob

B7
20 F9

10 F2

1]

11 37
FE €F
20 10

21 o135
DD 21 OCFE’
C3 00008
€D oonp’
C3 oo’

21 014a°
0 21 o1ce!
€3 00001
D 000e’
C3 oo7p*

i
DATA_IN:

i
l
'
|

(11T DATA FRIM PSG )

EXIT + A = DATA INFUT
LD A EIAECE

(UT (PSO_LAT) A § SELECT K7

LD A, 100000008 § SET 108

(Wr (P WRY, A

LD A,PS0 B

{UT {FSB_LAD), A § SELECT DATA (74157)
Lo AC

oo E

T (FSG M), A
LD A IS6A

asm (rss AT, A
IN &, IFSG_RD)
RET

3 SELELT FORT A

} READ IN DATA

O OUTRUT DATA 10 FSG ))

ENTRY 1

DATA_TUTs

LD A, FIELE
U {FG_LATY A } SELECT R7
LD A, 100000008 § SET 104
W1 (FS MY A
LD AF<O B

T {FSH 1AM A
LD AE

] SELECT PORT A

} EET DATA

|
pATA (11111

DELAY (4
DELAY2:

DELAYS)

0UT (FSG_WRY,A
RET

{ SENT TO CHIP

< DELAY RIUININE )

10 B0
it B

LD &, 0 FFEN
IMNZ DELAYS
DeC €
AL

R A

IR NZ,DELAY3
e K

DINI ELAYZ
RET

< EROR WHDLING FOUTIN ))

JOY_ERfs

LD A,D

LD DE,VPNT+14832¢7
o FLAGY

JR NZ,JOY_ERRI

LD L, TEXTS
LD 11,847
JP (155
CALL DELAYY
o Er

i
JOV_ERU

LD I, TEXTH
LD 1x,$17
JP Mg
N, DELAYL
P EXT

E = DATA QUTFUT



oy MNK¥EFS
0118° 54 49 A3 49
011’ 54553
0120' 5400

0§22 A 4F 59 53
012 544943 49
012n' 20 54 45 53
OlE S 20204
0132' 49 20 00
0y MAFSNS
0139’ 4943 4B
o3’ 2020 20 3t
ol4l’ 0202045
0145" 52 52 AF 52
ol149" 00

0184’ M AHF NS
Ol4E° S 49 43 48
0152 20 20 2 32
0158’ 202020 43
0154° 52 52 4F 92
OIE" 00

oL’

Hacrosi

Synbaol st

0028+ ASCIT
0000 DMK
oopa’  bATA_OUTL
OCEL”  [ELAYS
0070’ EXIT

0O0F  ANZ2

oonC’  IN TR.2
00001” NN _TEST
000E  FSG A

002 FSG_RD
O0OFF $E1LECT2
o114>  1EXTL

oidn’  TEXTA

2000 VTP

00E U2

00318 WELK

No Fatal errorls)

TEXTi: DB *JOYSTICK TEST’,00

TEXT2: DB 'JOYSTICK TEST X *,00

TEXTS: DB *JOYSTICK

TR’ 00

TEXT4: DB 'JOYSTICK 2 ERROR',00

END

FINISH
009’ OK_OE
00B4"  DATA_IN
00DBI’  DELAYI
0lCr MG
OIE'  FINISH
007Er AN
oL JOV_ER
0003 OPTICN
00F  PSG_B
o0l P MR
0000  START
0122 TEXT2
0001+ VDFREB
000 Wel
0FF W3

0104’

oy 3

00Xy
[ kg
0004 ¢

CHC TR
DATA_OUT
DELAYZ
ENVLE
FUGL
IN_TRUL
JOY_ERRI
FRINT_TEST
FSG_LAT
SELECTI
SVHELK
TEXTS
VIPSET
VENT

Wi

(L]

090

0020’
002’
0032’
035’

0078*

01 4000
11 0000+
CD 00004

21 0000+
11 01000
0l 0300
€D 00004

21 0000%
11 o0r
0l 0200

€D 0000+

21 onoos
i1 11008
0l 0300
CD 0000¢

X FI

11 0000#
01 1800
€D oonor

2t o119’

.180

1
JOURPENT X

CRORERRRREERRR RO R L R AR L

1 ] [
' FRINTER TESTIND [
[ L ]
] PATE -~ ALG 11, 1994 '
" *
' BY W.K. LEUG [
1] [ ]
EORREI RN R PR OO R R RN RN PR R R U AR RO R 40

}
EXT UMLK, WAILK, SWRK, ASCE T, DNSG
EXT FUN, UPTIOM, VBT, VENT, T, CAS_TEST
ENIRY PRINT_TEST

1

] < PIRT NDDRESS ))

I

P_DATA  ERL 9IH | DATA FOIRT
F_SIRB EQJ %M } STROEE PORT
P_STAT EGK) 9ot § STARUS PORT

!

FPICH  ERJ orve | FPI PORT € WRITE
PR £ oM } FPI PORT B READ
FFICR  EQU ol  FP1 PORT C READ
J

] {C FRINIER TESTING 3)

]
FRINT_TEST1
LD BC, 40001 | CLEAR 18K R
L oF, Wt
CALL CVILK

LD W, AL

LD DE,WGT+ 2408
LD EC, 200

CALL WWHELK

LD 1L, peCtH

LD PE,WG1+2049+ 2018
LD £, 2o

CALL WK

LD 10, h601t

LD OF, \WOT+204982¢ 20010
D 1e, 3001

CALL WHILK

0 A,0F1H

LD 1E,Wer
LD I, 756813
CALL SWHILK

L I, TEXTY

1



]

11 0007% LD E.Wﬂiﬂw (Xﬂ)" , P_lml
D0 21 004S* 1D IX897 o0Co' 21 0004 LD W, LR
3 00008 » ren o000’ O oY CNL P_SIRING
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(1)

SVI-707 MSX 5.25" DISK DRIVE

SVI-707 MSX Disk Drive is your gateway into the
expanding universe of MSX computer software and
programming tools. It is very useful as an external
memory unit because of its large memory capacity and
high access speed.

The 5.25" double-sided, double density disk drive
provides 320K formatted memory capacity to utilize
disk BASIC, most current CP/M, MSX DOS. The built-in
disk drive controller allows it to hook up directly
to the computer.

With a 13K spooler buffer when running in CP/M mode,
it can read/write Kaypro II, Osborne I, Bondwell
12/14, and all single or double-sided disks formatted
for the sSvVI-328.

1.1 SPECIFICATION
Drive Unit : single

Floppy Diskette : = Double sided
- Double density
- Soft sectored 5.25"

diskette

Memory Capacity
- Unformatted : 500K bytes
- Formatted : 326K bytes (CP/M)

355K bytes (MSX DOS)
Disk Operating System : - MSX DOS

- CP/M DOS
Rotational Speed : 300 rpm



Disk Format

Access Time

Recording Density
Track Density
Encoding Method

Power source

Humidity

Dimensions

For trouble shooting,

CP/M

- 40 tracks / side

- 17 sectors / track
- 256 bytes / sector

MSX DOS
- 40 tracks / side

- 9 sectors / track
- 512 bytes / sector

- Track - to - track 26
msec

- Setting time 20 msec

- Motor start time 350
msec

5536 bpi

48 tpi

MFM

110V / 220V
(separate power supply)

20% - 80%

162(W) x 240(D) x 63(H)

please refer to Service &

Technical Manual for Disk Drive of SVI-707 - MSX Disk

Drive.
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SPARE PART LIST

GENERAL RECOMMENDED

S 1/4" MSX DISK DRIVE

PART NO.

PI31807
MMOOOQOQ7
MM00020
WP70705
MM00020
WP70706

PC707101-01

PC707102
PC707103
PC707104
PC707101
PI609102
PI609103

PI707101-01

PI707201
PIBW1202
PIBW1203
PP70701
PP70702
Pz01001
Pz60503
Pz80102
WP70701
MJO016
WP70704
WP70704G
DLO10
IG7805
IG7812
IM273235
IM276430
KE4003325
KE4004716
KR1068050
MC80101
MJ114
MJ115
MJ116
MJ117
MJ118
MJ70701
MJ70704
MJ90201
MQ80102
MQ90202
MS70701
WH6 0502
WN70701

DESCRIPTION

SPARE PART LIST FOR

SVI-707

FOB HONG KONG
(US DOLLAR)

SVI WARRANTY

MOISTURE ABSORBANT (10GM)
DOUBLE SIDE DISKETTE
CP/M 2.24 UTILITY LABEL
DOUBLE SIDE DISKETTE

SVI BLANK DISKETTE LABEL
OUT/C 445X715X270MM
SVI-707 SPACER F CARTON
SPACER F MANUAL BOX
SVI-707 MANUAL BOX

G/B F MSX DISK DRIVE
MSX DOS USER'S MANUAL
MSX DISK BASIC MANUAL
707 USER'S MANUAL
ADDENDUM TO 707 MANUAL
CP/M OPERATING SYSTEM
CP/M COMMAND SUMMARY
POLYFOAM F MSX DISK DRIVE
POLYFOAM SHEET F 707
PLASTIC BAG 9.5X16.5 IN
PLASTIC BAG 445X305MM

- PLASTIC BAG 153X178MM

FCC LABEL

DC CORD FOR 700 TX

S/NO LABEL 707

S/NO LABEL F G/B

LED 2 X 5 (MR62D)
REGULATOR UA7805
REGULATOR UA7812

EPROM 2732 350NS

EPROM 2764 300NS

E.CAP 3300UF 25V

E.CAP 4700UF 16V

CERAMIC CAP 68PF 50V
CRYSTAL 8MHZ

UL1007 #24 BROWN 180MM
UL1007 #24 RED 180MM
UL1007 #24 ORANGE 180MM
UL1007 #24 YELLOW 180MM
UL1007 #24 BLACK 180MM
FLOPPY POW PLUG CAB130MM
34 WAY ROUND S CABLE

34 CORES FLAT CABLE #28
CARD EDGE CNTR 34WAY

STB CNTR 65495-028 34WAY
3POLE 2THROW POWER SWITCH
FIBRE WASHER D 3.2X8
DISK BOTTOM CABINET

0.10
0.10
1.30
0.10
1.30
0.10
0.30
0.10
0.20
0.30
0.50
0.90
0.50
0.40
0.10
1.70
0.50
0.90
0.20
0.10
0.10
0.10
0.10
0.50
0.10
0.10
0.10
0.50
0.50
2.60
2.10
0.40
0.40
0.10
0.40
0.10
0.10
0.10
0.10
0.10
0.40
7.10
0.20
1.20
0.90
0.20
0.10
0.90
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GENERAL RECOMMENDED SPARE PART

S 1/4" MSX DISK DRIVE

PART NO.

WN70702
WN70704
WN70705
WN70709
WN70710
WN70713
WN90203
WP70703
XC70701
XC70705
XC70706
XC70708
XNO15
Xs062
Xs069
XS076N
XS082N
Xs089
XS093N
IC80101
ICLS02
ICLS04
ICLSO08
ICLS125
ICLS133
ICLS139
ICLS161
ICLS175
ICLS195
ICLS372
ICLS38
ICLS74
ID0009S
KE3010025
KE3100016
KM1472050
KR2100025
MP252
RF1222
RF1332
RF1682
RF2202
RF3102
SP70701-03
XC60520
¥S70701

DESCRIPTION

DISK TOP CABINET
"POWER" INDICATOR
FELT NET 70X135
HEAT SHRINKABLE D2.0 TUB
BALL 3/32"L4.2"WIRE TIES
RUBBER 10X10X10MM
RUBBER FOOT
SVI-707 BACK LABEL
MODEL NAME PLATE
METAL COVER TOP
METAL COVER BOTTOM
HEAT SINK

M3 BRASS STUD

D3 X 10PT

D3 X 12PA
M3X0.5X68M

SCREW M3X0.S5PX10KM
SCREW M2X6TTP
M3X0.5PX5 BM

IC FD1793

IC 74LS02

JIC 74LS04

IC 74LS08

IC 74LS125

IC 74LS133

IC 74LS139

IC 74LS161

IC 74LS175

IC 74LS195

IC 74LS32

IC 74LS38

IC 74LS74 _

RTFR DIODE IN5402

ELECT CAP 10UF 25V

ELECT CAP 100UF 16V
MYLAR CAP 4700PF 50V
CERAMIC CAP 0.1lUF 25V
4-PINS POWER PLUG
RESIST 220 OHM 1/4W +-5%
RESIST 330 OHM 1/4W +-5%
RESISTOR 680 OHM 1/4W
RESIST 2K 1/4W +-5%
RESISTOR 10K 1/4W +-5%
MSX DRIVE PCB VER 1.3
FIXING BRACKET F POWER S
SA 455 DISK DRIVER

TOTAL:

LIST FOR SVI-707

FOB HONG KONG
(US DOLLAR)

0.70
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.60
0.30
0.50
0.10
0.10
0.10
0.10
0.10
0.10
0.10
4.50
0.20
0.20
0.20
0.20
0.30
0.40
0.30
0.30
0.30
0.20
0.20
0.20
0.10
0.10
0.10
0.10
0.10
0.40
0.10
0.10
0.10
0.10
0.10
5.70
0.10
85.80

133.40
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RECOMMENDED SPARE PART LIST FOR SVI-707 POWER SUPPLY

FOB HONG KONG
COUNTRY PART NO. DESCRIPTION (US DOLLAR)

MALTA TP707102 BS PW TX 240V 5.50
U.K. W/0 CABLE

KUWAIT

MALAYSIA

ISRAEL

AUSTRALIA TP707104 SAA PW TX 240V 5.40
NEW ZEALAND W/0O CABLE

CANADA TP707105 CSA PW TX 110V 5.00
W/0O CABLE

U.S.A TP707301 UL PW TX 110V 5.00
ECUADOR W/0 CABLE

SWEDEN TP707106 SEMKO DW TX 220V 6.00
FINLAND W/0 CABLE

NORWAY

DENAMRK

S. AFRICA TP707103 VDE PW TX 220V 5.60
FRANCE ' W/0O CABLE
NETHERLAND

W. GERMANY

S. ARABIA

AUSTRIA

ITALY

PORTUGAL

SWITZERLAND

TURKEY

YEMEN

ICELAND

THAILAND

LEBANON

SPAIN

HONG KONG

GREECE

BELGIUM

TURKEY
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CIRCUIT DIAGRAM

SVI-707 MSX 5.25" Disk Controller {Schematic
Drawing)

SVI-707 MSX 5.25" Disk Controller PCB Layout
(Component Side)

SVI-707 MSX 5.25" Disk Controller PCB Layout
(Solder Side)

SVI-707 MSX 5.25" Disk Controller Component
Layout
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(2)

SVI-727 MSX 80 COLUMN VIDEO CARTRIDGE

SVI-727 MSX 80 Column Video Cartridge allows you to
switch the video display from 40 column to 80 column.
The cartridge is MSX compatible, you can use it with
the SVI-728 or other MSX computer.

With this cartridge, most of the 80 column CP/M
programmes already available on the market can be run
on your computer.

2.1 SPECIFICATION

Character : -7 x 9 dot matrix with 2
blank dots between each
character

- 128 ASCII character set
with inverse characters

Display Format : 80 column x 24 row
Video Output : Composite video 2V p-p
Power Consumption : + 5V 300mA

+ 12V 50mA

Dimensions (mm) : 170(L) x 123(W) x 32(D)

Specifications for product improvement are
subject to change without notice.
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SPARE PART LIST

GENERAL RECOMMENDED SPARE PART LIST FOR SVI-727 MSX
80 COLUMN CARTRIDGE

PART NO.

IC6845
ILOOLS
ILO2LS
ILO4
IL1S7LS
IL161LS
IL166LS
IL175LS
IL20LS
IL244LS
IL32LS
IL33LS
IL374LS
IL74LS
IL86LS
IM2732-45
IM611620
ITOO10
IZ0001
KE3033016
KE3100016
KM1472050
KR2100016
MC32016
MJ012
Mp242
MP727
PC727101
PG727101
PI318104(S)
PI727101
PP727101
PP727102
PZ638002
RF0753
RF1153
RF1223
RF1513
RF2103
RF2153
RF2203
RF2513
SP72701-01
WAQO03
WS019
WAO0S88
WA096
WN727001
WN727002
Xs050

DESCRIPTION

IC HD6845SP

74LS00

IC 74LS02

7404 HEX INVERTERS
74LS157

IC 74LS161

IC 74LS166

74LS175

74LS20

74LS244

74LS32

74LS33

IC 74LS374

74LS74

74LS86

IC2732 EPROM 450NS

6116 STATIC RAM 200NS
TRANSISTOR 9014cC

SV1 ZENER 1/2W 5%

33UF 16V E.CAP

E.CAP. 100UF 16V

MYLAR CAP 4700PF 50V-EST
0.1UF 16V CERAM CAP
16MHZ X'TAL

AUDIO-~PLUG WITH CORD, 5FT
24 PINS IC SOCKET

RCA VIDEO OUTPUT SOCKET
EXPORT CARTON

G/B FOR MSX 80-COLUMN
GUARANTEE CARD (SVI)
MSX 80-COLUMN MANUAL
POLYFOAM FOR MSX CARD
POLYFOAM BOTTOM

MODEM PVC BAG

75 OHM 1/4W 5% RESISTOR
150 OHM 1/4W 5% RESISTOR
220 OHM 1/4W +/-5%

510 OHM 1/4W +/-5% RSTR
1K OHM 1/4W +/-5%

1.5K OHM 1/4W +/-5%
2.0K 1/4W 5% RESISTOR
5.1K OHM 1/4W 5% RSTR
727 MAIN PCB

QC LABEL

QC LABEL (WHITE)

FCC LABEL

SERIAL NO LABEL

MSX 80 COLUMN FRONT COVER

REAR COVER
TS/PH SCREW D3X8

TOTAL:

FOB HONG KONG

(US DOLLAR)

2.90
0.20
0.20
0.40
0.30
0.30
0.40
0.30
0.20
0.50
0.20
0.20
0.60
0.20
0.20
1.90
1.80
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
0.10
0.20
0.10
0.30
0.10
0.30
0.20
0.20
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
3.00
0.10
0.10
0.10
0.10
0.30
0.30
0.10

18.90
.../14



2.3 CIRCUIT DIAGRAM

e SVI-727 MsX
Diagram)

e SVI-727 MsX

® SVI-727 MSX
Layout

80 Column Cartridge

(Schematic

80 Column Cartridge PCB Layout

80 Column

Cartridge

Component
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(3)

SVI-737 MSX 300 BAUD MODEM WITH RS-232 INTERFACE

SVI-737 MSX 300 Baud Modem with RS-232 is a modem plus
built-in RS-232 interface.

The Modem which 1is CCITT V21 compatible, can be

directly coupled to telephone line. Auto-answering
and full-duplex operation is carried out at 300 bps
transmission rate. The RS-232 1is Electronic

Industrial Association (EIA) standard with selectable
baud rate, word length, stop bits and parity bit.

SVI-737 is MSX compatible, you can connect it to SVI-
728 or other MSX computer.

2.1 SPECIFICATION

Modem
Standard- : CCITT V21 compatible
Data Rate :+ 300 baud

Asynchronous, full-
duplex

Communication Mode

FCC approved (pend-
ing) direct connec-
tion to 600 ohms line
impedence

Telephone Line Interface

Frequency shift
keying (FSK)

Modulation

Operation Functions : Originate
- manual

Answer
- manual / automatic

.../19



Frequencies

Receiver Sensitivity

Transmitter Output Level

RS-232 Interface

Baud Rate

Counter Channel Usage

Power consumption

Dimensions (mm)

Specifications for

P.19

Originate
- mark : 978.8 Hz
space: 1179.8 Hz

Answer
- mark : 1647.9 Hz
space: 1847.7 Hz

-48 dBm

0.7746V at 600 ohms
line impendence

50 - 19200 bps
(15 different baud
rates)

CHO - receive baud
rate clock

CH]1 - transmit baud
rate clock

CH2 - used by appli-
cation
(e.g. time out
counter)

+ 5V 250mA
+ 12V 30mA

- 12V 28mA
170(L) x 123(w) x
32(D)

product improvement are

subject to change without notice.
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SPARE PART LIST

GENERAL RECOMMENDED SPARE PART LIST FOR SVI-737 MODEM

WITH RS232C INT

PART NO.

IC1488
IC1489
IC324
IC4N29
IC6234
IC6926
IC8251A
1C8253
ID0001
ID0005
ILO4LS
ILO8LS
IL138LS
IL139LS
IL174LS
IL273LS
IL32LS
IL367LS
IL38LS
IL74LS
IM27643
IT0010
120007
KE2001025
KE22200016
KE3010025
KM2010100
KM2100250
KR1100050
KR1330050
KR2100016
MCO14
MC3200184S
MP242
MpP252-1
MP282
MPT04-1
RF1183
RF1823
RF2103
RF2203
RF2273

ERFACE CARTRIDGE

DESCRIPTION

IC 1488

IC 1489

QUAD-AMP 324
OPTOCOUPLER 4N29

TONE DIAL CHIP 6234
MSM 6926 MODEM CHIP
8251A USART

8253A PROGRAMMABLE TIMER
IN4148:SILICON DIODE
IN 4001 DIODE

74LS04

74LS08

74LS138

74LS139

IC 74LS174

74 LS273

74LS32

74LS367

IC 74LS38

74LS74

2764 EPRON 300NS
TRANSISTOR 9014C

S5V ZENER 1/2W +/- 4%
ELECT CAP 1lUF 25V

2.2 UF 16V TAN.CAP
ELECT CAP 10UF 25V
MYLAR CAP 0.0lUF 100V
0.1U0 250V CAP

100PF 50V -NPO CAP.
C.CAP. 330PF 50V
0.1UF 16V CERAM CAP
SPST REED RELAY <3MA
1.8432 MHZ X'TAL-SMAL
24 PINS IC SOCKET
RS232 SOCKET

28 PIN IC SOCKET

TEL. SOCKET 4 PINS
180 OHM 1/4W RESISTOR
820 OHM RSTR 1/4W 5%
1KOHM 1/4W +/-5%

2.0K 1/4W 5% RESISTOR
2.7K 1/4W 5% RESISTOR

FOB HONG KONG

(US DOLLAR)

0.40
.40
.50
.60
.80
.10
.80
.80
.10
.10
.20
.20
.30
.30
.30
.70
.20
.30
.20
.20
.40
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.80
.20
.10
.50
.20
.50
.10
.10
0.10
0.10
0.10

COOOCHOHOOOODODODOODODOODWOOODODOOODODOOOOOHH OOOOO
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GENERAL RECOMMENDED SPARE PART LIST FOR SVI-737 MODEM
WITH RS232C INTERFACE CARTRIDGE

PART NO.

RF2333
RF2393
RF2683
RF3103
RF3153
RF3183
RF3203
RF3333
RF4103
RF4473
RF5102
Rv2101

SP73701-01

TA0005
WA003
WAO19
WA088
WN727002
WN737001
XS050
XS054
DD757101
MJ73701
PC737101
PG737101

PI318104(S)

PI737101
PI757102
PP727101
PP727102
PZ638002
WAl25

WALl26

DESCRIPTION

FOB HONG KONG
(US DOLLAR)

3K3 1/4W 5% RESISTOR
3.9K OHM 1/4W +/-5%

6K8 OHM 1/4W +/-5%

10K OHM 1/4W +/-5%

15K OHM 1/4W +/-5% RESIST
18K OHM 1/4W +/-5% RESIST
20K OHM 1/4W +/-5%

33K 1/4W 5% RESISTOR
100K OHM 1/4W +/-5%

470K OHM 1/4W +/-5%

1M OHM +/-5% 1.4W

1K OHM VARIABLE-RESISTOR
PCB MSX CARD FORMAT
X'FORMER 1:1, 600 MATCH
QC LABEL

QC LABEL (WHITE)

FCC LABEL

REAR COVER

MSXRS232 & MODEM F.COVER
TS/PH SCREW D3X8

MS/PH SCREW M3X0.5PX8

5 1/4" BLANK DISK 48TPI
4 WIRE TEL. CABLE D.SIDE
EXPORT CARTON

G/B FOR MSX 232 & MODEM
GUARANTEE CARD (SVI)

MSX 232 & MODEM MANUAL
RS232 SOFTWARE MANUAL
POLYFOAM FOR MSX CARD
POLYFOAM BOTTOM

MODEM PVC BAG

SERIAL NO LABEL - 737
CP/M SYSTEM DISK LABEL

TOTAL:

0.10
0.10
0.10
0.10
0.10
0.10
.10
.10
.10
.10
.10
.19
.00
.20
.10
.10
.10
.30
.30
.10
.10
.40
. 40
.10
.30
.10
.50
.40
.20

OCOO0OO0OO0OODOOOHODODODOODOOOWOOOOOO
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3.3

CIRCUIT DIAGRAM

SVI-737 MSX RS232 & Modem Cartridge
(Schematic Diagram)

SVI-737 MSX RS232 & Modem Cartridge PCB
Layout (Component Side)

SVI-737 MSX RS232 & Modem Cartridge PCB
Layout (solder side)

SVI-737 MSX RS232 & Modem Cartridge Component
Layout

.../23
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SVI-747 MSX 64K RAM MEMORY CARTRIDGE

SVI-747 MSX 64K RAM Memory Cartridge provides
continuous 64K bytes memory to your computer. Since
it is MSX compatible, it can be connected to SVI-728
or other MSX computer.

With the additional memory capacity, you can run a
lot of software. It plugs into the cartridge or
cartridge expansion slots of all MSX computers. It
can be used as a RAM disk in CP/M system with the
SVI-707.

4.1 SPECIFIATION

Memory : 64K RAM

Power Consumﬁtion : 5V 200mA

Dimensioﬁs (mm) : 170(L) x 123(W) x 32(D)
,N.é. - No additional power supply

- Adapt to game slot of SVI-728 MSX
computer

- Provide continuous 64K byte memory for
those MSX computers which do not have
64K memory built-in

Specifications for product improvement are
subject to change without notice.
h
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SPARE PART LIST

GENERAL RECOMMENDED SPARE PART LIST FOR SVI-747 MSX
64K RAM CARTRIDGE

PART NO.

PI31807
MM00001
PC747101
PG747101
PI747101
PP72701
PZ72701
WP72701
IM416425
WN70002
WN70003
Xs061
ICLsS00
ICLS04
ICLS157
ICLS74
KE3100016
KR2100012
SP74701-01

DESCRIPTION

SVI WARRANTY

MOISTURE ABSORBANT (5GM)

OUTC 350X250X380MM
G/B FOR MSX 64K RAM
MSX 64K RAM MANUAL
POLYFOAM FOR MSX CARD
PLASTIC BAG

FCC LABEL

D.RAM 4164 250NS
REAR COVER

MSX 64K FRONT COVER

M 3 X 6PT

IC 74LS00

IC 74LS04

IC 74LS157

IC 74LS74

ELECT CAP 100UF 16V
CERAMIC CAP 0.1UF 12V
MAIN PCB MSX 64K RAM

TOTAL:

FOB HONG KONG
(US DOLLAR)

0.10
0.10
0.10
0.30
0.30
0.40
0.10
0.10
1.00
0.30
0.30
0.10
0.20
0.20
0.30
0.20
0.10
0.10
3.90

8.20

.../29



4.

3

CIRCUIT DIAGRAM

e SVI-747 MSX 64K RAM Cartridge (Schematic
Diagram)

@ SVI-747 MSX 64K RAM Cartridge PCB Layout

® SVI-747 MSX 64K

.../30
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SVI-757 MSX RS-232 INTERFACE CARTRIDGE

SVI-757 MSX RS-232 Interface Cartridge provides
Electronic Industrial Association (EIA) standard for
data communication between your computer and external
equipment.

With the installed cartridge, your computer can link
up with another computer, modem, teletype euqgipment
or printer etc. Since the cartridge 1is MSX
compatible, you <can connect it to the §SVI-728 or
other MSX computer.

5.1 SPECIFICATION

Baud Rate : 50 - 19200 bps
(15 different baud
rate)
Counter Channel Usage : CHO - receive baud rate
clock
CHl - transmit baud

rate clock

CH2 - used by appli-

cation
(e.g. time out
counter)
Power Consumption : + 5V 250mA
+ 12V 25mA
- 12v 28mA
Dimensions (mm) : 170(L) x 123(wW) x 32(D)

.../34



5.2

SPARE PART LIST

GENERAL RECOMMENDED SPARE PART LIST FOR SVI-757 MsSX

RS-232C INTERFACE CARTRIDGE

PART NO.

DD757101
IC1488
IC1489
IC8251A
IC8253
ID0001
ILOOLS
ILO4LS
IL11LS
IL138LS
IL139LS
IL245LS
IL32LS
IL367LS
IL74LS
IM27643
IT0010
KE3010025
KR1100050
KR2001050
KR2100016
MC3200184
MP 242
MP252-1
MP 282
PC747101°
PG757101
PI318104(S)
PI757101
PI757102
PP727101
PP727102
PZ638002
RF1823
RF2333
RF3103
RF3203
SP75701-01
WA003
WA019
WA088
WA120
WAl26
WN727002
WN757001
Xs050
XS054

DESCRIPTION

S 1/4" BLANK DISK 48TPI
IC 1488

IC 1489

8251A USART

8253A PROGRAMMABLE TIMER
IN4148:SILICON DIODE
74LS00

74LS04

74 Ls11

74LS138

74LS139

7415245

74LS32

74LS367

74LS74

2764 EPRON 300NS
TRANSISTOR 9014C

ELECT CAP 10UF 25V
100PF 50V NPO CAP.
1000PF CERAMIC CAP 50V
0.1UF 16V CERAM CAP

- 1.8432 MHZ X'TAL

24 PINS IC SOCKET
RS232 SOCKET

28 PIN IC SOCKET
EXPORT CARTON

G/B FOR MSX RS232 CARD
GUARANTEE CARD (SVI)
MSX RS232 CARD MANUAL
RS232 SOFTWARE MANUAL
POLYFOAM FOR MSX CARD
POLYFOAM BOTTOM

MODEM PVC BAG

820 OHM RSTR 1/4W 5%
3K3 1/4W 5% RESISTOR
10KOHM 1/4W +/-5%
20KOHM 1/4W +/-5%

MSX RS232 CARD PCB

QC LABEL

QC LABEL (WHITE)

FCC LABEL

SERIAL NO LABEL

CP/M SYSTEM DISK LABEL
REAR COVER

MSX RS232 CARD FRONT COV
TS/PH SCREW D3X8

MS/PH SCREW M3X0.5PX8

TOTAL:

FOB HONG KONG

(US DOLLAR)

1.40
0.40
0.40
1.80
1.80
0.10
0.20
0.20
0.20
0.30
0.30
0.50
0.20
0.30
0.20
3.40
0.10
0.10
0.10
0.10
0.10
0.80
0.10
1.50
0.20
0.10
0.30
0.10
0.50
0.40
0.20
0.20
0.10
0.10
0.10
0.10
0.10
3.00
0.10
0.10
0.10
0.10
0.10
0.30
0.30
0.10
0.10

21.40
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CIRCUIT DIAGRAM

SVI-757 MsX RS232 Interface Cartridge
(Schematic Diagram)

SVI-757 MSX RS232 Interface Cartridge PCB
Layout (Component Side)

SVI-757 MSX RS232 Interface Cartridge PCB
Layout (Solder Side)

SVI-757 MSX RS232 Interface Cartridge
Component Layout
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SVI-767 MSX DATA CASSETTE

- The 8VI-767 1is an inexpensive device that |uses

oridnary cassete tape to add storage and retrieval
capability to the computer system. The built-in
Automatic Level Control (ALC) ensures reliable and
high quality recording. Tape counter, LED indicator
and auto-stop are standard features.

Specifications for product improvement are subject to
change without notice.

.../41



SPARE PART LIST

GENERAL RECOMMENDED SPARE PART LIST FOR SVI-767 MSX
DATA CASSETTE

FOB HONG KONG

PART NO. DESCRIPTION (US DOLLAR)
MM00001 MOISTURE ABSORBANT (5GM) 0.10
PC767101-01 OUTC 475X430X630MM F767 0.20
PG767101 G/B F MONO CASSETTE 0.50
PI31807 SVI WARRANTY 0.10
PI767101 INSTRUCTION MANUAL F767 0.30
PP70701 POLYFOAM F MSX DISK DRIVE 0.90
Pz01001 PLASTIC BAG 9.5X16.5 IN 0.10
WP76701 FCC LABEL 0.10
WP76703 S/NO LABEL 767 0.10
WP76703G S/NO LABEL F G/B 0.10
DLO10 LED 2 X 5 (MR62D) 0.10
MJ0378 D2X140MMS/SHID WIRE (BLK) 0.10
MJ0370 D2X140MMS/SHID WIRE GREY 0.10
MJ040 2-CORES WIRE 120MM 0.10
MJ044 2-CORES WIRE 150MM - 0.10
MJO050 J WIRE DO.8X70MM YELLOW 0.10
MJ115 UL1007 #24 RED 180MM 0.10
MJ118 UL1007 #24 BLACK 180MM 0.10
MQ76701 DC POWER JACK 0.10
MS90303 PUSH SWITCH 6X2X1 L:7MM 0.20
TCO0001 10 H CHOKE COIL 0.10
WN60107 CABLE TIE 70MM 0.10
WN86319 PLASTIC TUBE DAI 1 MM 0.10
WN90205 INLAY (LED) 0.10
WN90302 CABINET BOTTOM 0.70
WN90303 CASSETTE DOOR 0.20
WN90304 KNOB "REC" 0.10
WN90305 KNOB "REWIND" 0.10
WN90306 KBOB "F.FORWARD" 0.10
WN90307 KNOB "PLAY". 0.10
WN90308 KNOB "STOP" 0.10
WN90311 BELT SQ 0.8 X D38 0.10
WN90313S PUSHING INNER DAI 6 0.10
WN90314 CABLE CLAMP 0.10
WN90401 CABINET TOP 0.60
WP76702 SVI-767 CASSETTE BACK L 0.10
WS90401 SHIELD PAPER 120X45MM 0.10
XC60104 EYELET RING (10014-6) 0.10
XC60513 I.T. WASHER M3 0.10
XC60517 M3X8 FLAT WASHER 0.10
XC76701 CASSETTE NAME PLATE F 767 0.10
XC90301 COUNTER BRACKET 0.10
XC90302 SPRING-PLATE DOOR 0.10
XC90303 REC PUSH-PLATE 0.10
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GENERAL RECOMMENDED SPARE PART LIST FOR SVI-767 MSX

DATA CASSETTE

FOB HONG KONG

(US DOLLAR)

PART NO. DESCRIPTION

XC90309 WASHER M3X10

XC90401 FERRITE RING

XS010 M 3 X 16 PA

Xs032 SCREW D3X8PA

Xs057 M 3 X PO.5 X 6 PM

Xs059 M2.6X5.0 TTP

XsS062 D3 X 10PT

XS065 M2X5 TTP SCREW

IC3705 ICULN 3705N SPRAGUE B

ID0012 DIODE IN4001

ITOO011 TRANSISTOR 9014C

IT0013 TRANSISTOR 25Cl1162

IZ0006 4.9V ZENER 1/4W

I20007 ZENER 12V 1/2W

KE3001050 ELECT CAP 1UF 50V

KE3010025 ELECT CAP 10UF 25V

KE3220016 ELECT CAP 220UF 16V

KE3470016 ELECT CAP 470UF 16V

KM2001050 MYLAR CAP 0.00lUF 50V

KR1220050 CERAMIC CAP 220PF

KR2100012 CERAMIC CAP 0.1lUF 12V

KT2470016 . TAN. CAP. 0.47UF 16V

RF1102 RESIST 100 OHM 1/4W +/-5%

RF1472 RESIST.470 OHM 1/4W +/-5%

RF1512 RESIST. 510 OHM 1/4W +/-5%

RF2102 RESISTOR 1K 1/4W +/-5%

RF2182 RESIST 1.8K OHM 1/4W +/-5%

RF2202 RESIST 2K 1/4W +/-5%

RF2562 . RESIST 5.6K OHM 1/4W +/-5%

RF2752 RESIST 7.5K 1/4W +/-5%

RF3102 RESISTOR 10K 1/4W +/-5%

RF3122 RESIST.12K OHM 1/4W +/-5%

RF3182 RESISTOR 18K

RF3272 RESIST 27K 1/4W +/-5%

RF4102 RESIST 100K OHM 1/4W 5%

SP767-03 SVI-767 PCB VER 1.2

YD209 MSX767 CASSETTE 1/0 CABL

¥S90301 COUNTER MA-M2-13K-6

¥S90303 DECK MECH.1000H MONOHEAD

*YyS76701 DC12V 200MA ADPT220V VDE
TOTAL:

0.10
0.20
0.10
0.10
0.10
0.10
0.10
0.10
0.40
0.10
0.10
0.20
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.20
0.90
0.60
6.00
2.30

21.20

* MAY HAVE DIFFERENT VERSIONS FOR DIFFERENT COUNTRIES
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