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ABSTRACT

General purpose 8 bit micro-computer is quite often
needed for laboratory automation and control burposes. A
micro—computer based on Z-80 microprocessor has been designed
for such applications. It has utility software like
di sassembler, programme relocate, EPROM programmer etc.
resident in the monitor and a tiny basic has also been
provided on separate EPROM. It can accommodate full 64k byte
'RAM/ROM onboard and thus obviates need for any memory
expansion card. 16k byte RAM is in battery backup mode to
serve as short term storage and audio cassette I.0 has been
provided for mass storage. A buffered I/0 interface port is
used +to connect the external control hardware to the
mi crocomputer. CRT controller and associated video circuitry
are built-in in the system and a simple 47 key keyboard has
been provided. Only an ordinary TV receiver is required for
the display. Design, construction and software Fetails have

been given in this document.



2.0 INTRODUCTION

The first 8 bit microprocessor 8080, introduced by INTEL
in 1973, paved the way for the rapid development of
microprocessor based instrumentation. After some time, some
engine‘érs of INTEL, who were involved in the development of
8080,left to form their own company ZILOG, enhanced the 8080
substanti é.l ly and introduced it as Z-80. The new
microprocessor was fast,could run all the programs written
for 80BO and had many more extra instructions.It became so
successful that it commands 1./3rd of the whole 8 bit
microprocessor market as of '(,ociaLy1 CEDN, Nov.27, 1886).
INTEL’sanswer to Z-80, i.e. 8085 is no where neaf Z-80 in
.performance. Although the latter also commands substantial
share of 8 bit microprocessors, and new comers are usually
introduced to the world of microprocessors through 8085, it
is advisable for the users to go for 2Z-80 microprocessor
even if it takes a little more time to understand and is
slightly more compléex both hardware and software wise. 8080
type control signals can easily be derived through
extra hardware and use of the additioﬁal instructions of 2Z-80
may be deferred +till the user gets familiar to the

other instructions. Hardware design is usually implemented



through 74LS series of IC?’ si. The CMOS wversion of Z-80 and
its’ péri pherals are . available which can \be used along with
74 HCT series of CMOS IC’s to feduce the power consumption
of the syétem- One usually goes for B0O80 per‘ipherals even if

those can not use the special facilities provided by the

Z-80.

IBM PC’s and its clones have proliferated and pushed
the other small computers based on standard 8 bit
microprocessors towards obsolescence. INTEL also suggests
BOB8 to be used as a replacement for 8085. However, the
instruction set of BO86.8088 is quite complex and therfore
it is not simple to use for hand assembly. ~ In this
- comparison, | the Z-80 instructions set is si ﬁ\pl e and yet

effective for most of the applications.

A large number of utility programs have been written
or adapted from 8085 based microcomput,er. These were used for
program development on systems similar to SDK-85. These
include disassembler, Tape I.0, Tiny basic, Eelocatér. EPROM
programmer etc. A touch keyboard type alpha—-numeric terminal

was also developed by the a.ut,l*u:n*s.2 These various programs
\



have been consolidated together to form a powerful 2Z-80
monitor useful for laboratory-applications. fhe necessary
hardware including the CRT conﬂroller and video logic has
been accommodated on a single board. A simple keyboard based
on SPST keys, has been designed which interfaces to the
microcomputer through parallel ports. These two boards of
12" x4.8" size and a small borad of 6"x3"for the power
supply,are all that is needed to assemble one’s own
microcomputer which is versatile enough to bé used for

various laboratory applications.

The detailed design has been described in the followi ng
sections. Circuit diagrams and software have been included in
the Appendix. Guide-lines for operation and Printed Circuit
board 1layout have also been included to facilitate
fabrication of the unit by the reader. This document is

intended to be used as operation and Technical Manual of the

equi pment..



3.0 DESIGN

A

Circuit simﬁlicity' and versatility had been the
basic goals while designing. the system. The whole
microcomputer along with the CRT controller as well as
associted video circuitry has beén accommodated on a single
printed circuit board to keep the mounting hardware to a
minimum. The keyboard PCB is also of the same siée and fits
over it with the help of a set of six 4 mm bolts, nuts and
spacers. Power supply'board is separate and contains R5S-232C
and Tape Recorder Interface as well. All these PCBs along
with the power transformer have been accommodated in a sheet
metal box of double U construction. The total circuit can be
'divided in the following parts
1. Crystal oscillator, timing chain,video shift register

and associated logic,

2. Z—80.sighal buffers and control bus signal generators,
3. CRT controller and associated circuits,

4. Memory and 1.0,

5. Power supply, RS232C and cassette tape 1.0 intérface.
6. The keyboard.

\

These have been described in separate sections in the

following pages.



3.1 CLOCK GENERATOR LOGIC

v The microcomputer requires a number of clock signals
for its proper operation. these have been listed below :

1. Microprocessor clock,

2. System clock for serial port 8251,

3. System clock for CRT controller 6845,

4. A set of baud rate clocks for 8281 covering

different baud rates.

5. Dot clock and

6. Load pulse for video shift register.

Block diagram of clock generator has been given
in Fig.7A. A single crystal oscillator based on 7404 inverter
and 8 MHZ crystal has been used to generate allvthe above
"signals. It is passed through two divider chains. One chain
comprising of synchronoqs counter 74191 is used to generate
the load pulse for the video pulse generator. As the
character format for the system is 5x7 pixels, 74191 has
been configured for divide by 6 operation, in down count
mode. The ripple clock output is connected to load input and
Max/Min ocutput is used as load pulse. The ocutput at Qc is a
pulse train of 1.33 MHZ and is used as character clock for
6845 and system clock for 8251. 4 MHZ would have exceeded
8261's rating. All the parallel inpuﬂs of the 74191 have
been connected to ground on the printed circuit board in

such a way that those can be selectively cut to provide



logical 1’ to the parallel -inputs. As the dot counter is a
divide by 6 circuit, inputs to B&C are disconnected from
ground to pfovide ’6’ to the parallel input.

The second timing chain ﬁonsists of two 4 bit binary
counter type 7493 and one 4 bit synchronous counter also of
type 74191, configured for divide by 13 operation by
removing track on A,C & D inputs in a manner similar to
divide by 6 circuit. 8 MHZ crystal oscillator output is
divided by 2 to get 4 MHZ system clock for Z-80 and
subsequently by 13 to get the basic baud rate clock éf 307.2
KHZ. This output is further subdivided to get baud rate
clock for baud rate of iSO, 300, 600, 1200, =400, 4800 %
89600 in x16 mode of 8251. If the dot clock vis to be
" increased to change the display format, it would become
necessary to separate the two chains. In that case a
separate 4 MHZ clock oscillator for the mi croprocessor would
be needed. Printed circuit track can be easily cut at N’ to

achieve this configuration.

The Z-80 requires a system clock which goes .close to
Sv. It has been realised by connecting a 330 Ohm resistor c;n
the output terminal of the buffer gate. All t\he baud rate
clock outputs have been brought on the pads on the PCB to
facilitate jumper or switch selection of baud rate. The
circuit diagram of the clock generator has been given in

Fig.7B.



3.2 Z-80 BUFFER AND MEMORY I.,0 SELECT LOGIC

A

fhe circut diagram of this section has been given in
Fig.2. The Z-80 outputs for control signals RD, WR, IORQ,
MREQ and Ml to specify Memory, IO or interrupt
operations. These have been converted into 8080 like control
signals MR, MW, IOR, IOW, and INTA with the help of TIL
gates. Interrupt and NMI signals have been inverted to make
them also similar to interrupt signals of 8080. Due to some
difference between Z-80 and 8080 in so far as IT./0 operations
are concerned, upper and lower bytes of Address lines do not
carry the same information and I~-0O address has to be
exclusively derived from the lower Address 1lines AO—~-A7 and
'Tfﬁai signal has to be used for enabling I/0 devices. A
séparate I/0 decoder has been realised by 3 to 8 decoder
type 74LS138. There is a separate Memory decoder chip
7415138 which generates eight Memory select signals covering
8K byte each. The uppermost 8K byte is further sub-divided
into EO, E8, FO & FS8 address space with the help of another
74LS138. The latter is enabled with MREQ signal to avoid
interaction between memory and I-0 operation. CRT controller
is located at F8 in memory space and FOOO-F7FF have been

occupied by'the display RAM.



A

Data and address buses have been buffered with the help

of 74L5245 and two 74LS244°'s
Acknowledge signals have also
and HLDA of 80808085 but as

not been gated through BUSACK,

respectively. Bus request and
been made compatible to HOLD
all the control signals have

DMA operation is not possible

on the present system without substantial hardware changes.
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3.3 CRT CONTROLLER AND ASSOCIATED CIRCUITRY

The circuit diagram of CRT controller has been given
in Fig.7B. It is based upon popular 6845 of Motorola.The RW
line is joined to MW line of system bus and E signal has
been generated by NAND’ing MW & MR lines. 6845 is located at
FBOO in the memory space and its individual register may be
accessed at FBOO and the contents to be loaded there in at
FB801. The address wraps up to FFFF and this address space is
not available for any other use. A separate data buffer
isolates 6845 from data bus. This is enabled by F800 decode

line and direction is controlled by MW line.

6845 generates 14 address lines MAO-MA13 for the video
RAM. Only 11 lines MAO-MA10 have been used and those are
multiplexed with the system data bus AO-A10 with the help
of 3 units of quad 2 input multiplexer type 74157. The
Z-80 communicates to the display RAM which is 2Kx8 RAM type
6116 located at address FO00O0, with the help of FOOO
decode signal from 74LS138 applied to pin 1 of'all the
741857. The data bus buffer 7ALS245S used for 6116 is also
enabled by the same line. Data direction is\ controlled
by MW line as in case of 6845. The 6116 is always enabled

and read and write is performed by WE pin 21D which is
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A

dri ven. by FO + MW signal. The data output of 6116 is
latched in 74LS374 with the LD bulse generated in 74191 dot
clock counter, which also loads video data from the

character generator 2716, into shift register type 74165.

The Row select lines RO, Rl & R2 are connected to AO,
Al & of 2716 and data at the output of the latch 74LS374 to
A3-A10 of 2716.A11 the 8 outputs of 2716 have been converted
to 741685 but as the dot clock counter counts to only 6, only

6 bit data is displayed on screen.

The 74165 is driven by dot clock (8 MHZ) and its serial

output ‘is passed into XOR gate to be gated through the
DISPTMG (Display Timing) signal from 6845 which has been
delayed by two character locations by 74175. The output of
XOR gate is passed through a NAND gate along with the CUDISP
CDisplay TimingD signal also delayed by two character
location as in case of DISPTMG signal. The output of the
NAND gate is video signal which is mixed with horizontal and
vertical sync signals available at B845 pins to generate the
-composite signal. The video signal can be inverted for

\

reverse video via inversion of DISPTMG signal in a XOR gate.
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3.4. MEMORY AND 1.0

At

The static RAMs have - increased in density to
substantial extent and 8Kx8 RAMs of type 6264 are easily
available. Thése have been used and no attempt has been made
to use dynamic RAM which yould not have served much purpose.
The memory and IO map of the system has been given in
Fig. 3. andAthe circuit Diagram of the same in Fig.4. Only
five sockets for 8Kx8 RAM-/ROM have been provided and two
RAM’s can be stacked one ovef the other to utilize full 64K
nmemory space CAppendix A). The extra static RAM’s mounted on
the top have been used for béttery backup to save programs
for short term. Left most socket on the board hasvbeen used
“for monitor. Two 1.8V penlight zinc carbon cells have been
used for backup application. These are on trickle charge
during power on and can be used for two to three yéars
without much problems. Ni-Cd cells provide a little less
voltage C1.25V) and loose charge if left for more than one
or two weeks. Ordiﬁary cells have proved to be quite cost

effective in this application.

The circuit diagram of battery backup sectéon has been

included in Fig. 5. The power off condition is sensed from
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AY

ihe réw DC supply..The tansistor T1 gets switched off at a
threshold of 7V, which is weli below the minimum 8 volts
required by the regulator. The logic signal available at
collector of Tl is inverted in T2 and used as CS2 signal for
the static RAM. The signal goes logical one after a time
delay but goes to zero abruptly to avoid data éontamination

during power ON-OFF.

Two IO Vdevices. used on board are the programmable
peripheral Interface PPI 8285 and universal synchronous
asynchronous Receive Transmit (USART) 8251. These are located
at 08 and OO0 in the I-/0 space. The B8B251 uses the 1.33 MHZ
word clock as its system clock signal. The RxD, TxD signals
of 82581 and 24 I/0 lines of 82855 have been brought on two 16
pin IC sockets. While Port A and Port B of 8285 have been
used for keyboard, Port C lines have been utilized for Tape
IO and additional printer port. Details of these signals

have been given in Appendix A.
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3.5 POWER SUPPLY, RS232C INTERFACE % CASSETTE TAPE 1,0

A

The circuit diagram of the power supply, Cassette 1.0
and RS232C interface has been given in Fig.8. The power
supply is of straight forward design and + & - 128V supplies
are of unregulated type. The latter have been used for
RS232C converter type 1488. The cassette tapg recording
format and circuitry has been covered in detail else where8
The *ONE’s are recorded as double pulse of 100 Micro seconds
width and 400 micro seconds spacing while ZERO's are
recorded as a single pulse of 100 micro seconds width. Bit
to bit time is 1000 micro seconds and the last bit is
followed by a 1000 micro seconds interval teo indicate the
- start of new byte. The waveform 1is generated on PC1
CAppendix A and attenuated before feeding to the mike input
of the tape recorder. The signal recovery is performed by a
quad operational amplifier LM324 and associated circuitry.
The operational amplifiers are used as phase equalizer, zero
crossing detector schmitt—-trigger and LED driver
respectively. The steady glow of LED indicateé proper
recording. The recording is fairly insensitive to the

setting of volume level of the cassette tape recorder.
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3.6 KEYBOARD

A

The keyboard is based upon 57 mechanical keys of SP ST
type arranged in a 8x8 matrix. One of the columns is
assigned to CAPS LOCK KEY which is of locking type. The rest
of B6 keys are assigned to cross points of 8 rows and 7
columns. The row containi ng CAPS Lock Key has also been

assigned to SHIFT Control and cursor control keys.

The keyboard design has been simplified by using
software for keyboard scanning and checking for each key.
Very good software had been developed by Padmanabhan et alg,
which has been adapted for the present keyboard. Keyscan
signals are of a polarity inverse to that given in the
article .and cursor control..CTRL.and shift keys are handled
in a slightly different way. Use of software for keyboard is
Justified in a small microcomputer as the software is
usually short and the microcomputer wastes most of its time
waiting for the user to enter data or command. The total
keyboard software requires a little more than 256 bytes of
memory. The organization of the keyboard has been given in
Fig.6. while the rows are driven from port A of 8255 through
a set of 8 diodes,the column lines have been,;ulled up by
eight resistors of 4.7 K each, and are read at the port B.

The software returns the ASCII code corresponding to the key

pressed in register A.
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4.0 SOFTWARE

The Monitor has all the routines nécessary to run the
system and use the tiny basic interpréter. The latter is the
modified version of the one described in * The Best of
Interface Age" by Roger Rauskolblo. The original one was
meant for the CPsM based-systeﬁs while the interpreter used
in the present system is based on Cassette tape recorder. As
it has been stated earlier, the monitor, though based on
SDK85's serial monitor, has been expanded to include many

useful commands and utility programs. The list of commands

in Alphabetical order have been given below

B Byte Search

¢ Compare Memory

D Display Memory Cas in SDK 85D

F Fill Memory

G CGOD) Run Program Cas in SDK 8%
I Insert Data Cas in_SDK 850
L List (DisassembleD

M Move Memory Cas in SDK 855
P Program Move CRelocted

R Read Tape

s Substitute Memory Cas in SDK 85D \
w Write Tape

X Exam Register C(as in SDK 85D
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Apart from the above commands, there are the following

Utility programs

1.

2.

3.

4.

EPROM Programmer I for 2716

EPROM Programmer II for 2716./32-32A-64/64A-/128
Subtract 16 bit

Tiny Basic

The various commands and utility programs have been

described below :

1.

B-

»

Byte Search : This command searches for a

specified byte in the memory space indicated.

Each address where +this byte has been found,
is printed at every SPACE Key. Command 1is

terminated by CR.

B XXXX YYYY < CR >

(Start Addr.> CEnd Addr.D

NN SP

(Specified byted

Result is printed on console in the following way
PPFPP NN

CLOCATIOND (DATA BYTED

C; Compare : Thié command compares two areas of

RAM space and location, the contents of which are

different from destination area are printed in a

way similar to B Command.
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C XXXX nyY ZZZZ  <CR»
(Start Addr.)>CEnd Addr.)CTarget Start Addr.D
PPPP oo} '
(Locationd(Data Byte,which is different)
The command prints each location by SP  till all
the memory area is covered.Or else it may be
terminated by <CR>
D; Display : This command displays the specified
memory area on the console
D XXXX YYYY < CR >

C(Start Addr.> C(End Addr.>
DOFE8 OFFF

OFEB 00 00 A9 OC CA OD BA OF

OFFO A0 OD EE OE 97 OC C& oC

is a typical print out.

F; Memory Fill : This command fills the specified
memory area with the specified byte

F XXXX YYYY < CR >

(Start Address) C(end Address)

PP < CR >

(Specified byted

G; GO : This command transfers control to the
present contents of program counter qgr else the
spécified location Coptional)

G XXXX < CR >

(Specified Address)



19

1; ‘Insert : This command is used to enter
hexadecimal data in éhe memory location specified
in the command \

I XXXX < CR >

(Start Address)
PP QQWW zZ
would enter PP QQ WW ZZ at locations starting at
XXXX |
The command is terminated by any illégal character
(Non hex — Alphabet) .
L. List : This command prints the disassembled
program within the specified addresses
L XXXX YYYY < CR >
(Start Address) CEnd Address)
M; Move Memory : This command moves the data block
conﬂained within the first two addresses to the
location starting at the third address
M XXXX YYYY WWWW < CR >

CSource Start) (Source Endd CDestinationd

P: Program Move : This program is used to relocate

a section of program. All the call addresses

referred to within the memory space being
\

relocated are adjusted according to the specified
run address. The addresses outside the range are

not changed
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P XXXX O YYYY  ZZZZ < CR >
(Source Start) (Source End) (Destinationd
NNNN ‘ MMMM PPPP < CR >
CCurrent Run-Startd(Current Run-End>(Destination Run)

It would relocate program within CXXXXD to CYYYYD
memory space, which was origanally meant to be run
from NNNN to MMMM, to memory space starting at
22227, such that it would be capable of running at
location starting at PFPPP

10. R; Read Tape : This command reads a block of data
from magnatic/paper tape and loads it at the
memory address,specified in the command.
R XXXX < CR >
(Loading Address)

No. of bytes should be indicated in the block of data.

11. S; Substitute Memory : This command displays one
byte at a time which may be just examined or else
‘modified by typing a new data.
S XXXX < SP >
CAddress)
Command is terminated by < CR >

i12. Write Tape : This command writes a block of data
specified by the command on to a maghetic cassette
tapes/paper  tape.
w XXXX YYYY < CR >

CStart of Block) CEnd of BlockD
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13.‘ X; Exam Regisﬁer : This program is used to examin§€¢
and modify contents of microprocessor register N
X < CR > would display all the registers.
X A/B/C/D/E .. SP/PC <SP> would display the
particular register which may be modified. Command

is then terminated by <CR>
UTILITIES

1. EPROM Programmer I

This program is located from OF00 to OF8F. The
program uses RAM locations at 20BC - 20C1 as address

pointers as given below :

20 BC - 280 BD EPROM start address
20 BE - 20 BF Data source start address
20 CO - 20 C1 Data source End address+l

Most significant byte is always entered first. The

calls for programmer are given below.

PROGRAM
G OF80 , TUN ON + 285V < CR >
+25 V supply for the EPROM programme is turned on before
GO command is executed. The program LED glows till all
the locations are programmed. The program then returns

\
to monitor. For example if contents of the pointers are

il

20 BC - 20 BD 0780

il

20 BE - 20 BF 3080
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20 CO - 20 1 = 3100

A

The data in location 3080 to 30FF (1 less than 3100) is

programmed on 0780 - O7FF locations of 2716.

READ~-/COPY
G OF94 <CR>

The program would copy the content of PROM starting at

address given in location 20BC — 20BD to the RAM are
starting at address given in 20BE - 20BF and up to one
address less than the content of 20C0 - 20C1 For example, for
the contents of pointers

20 BC - 20 BD .. 0100
20 BE - 20 BF .. 3800
20 CC - 20 C1 .. 3880

The GO OF84 command would copy the PROM data located at
0100 to O17F at RAM address 3800 to 387F which can be read

by D command. The programme then returns to the monitor.

2 EPROM PROGRAMMER II

This program uses a different EPROM programmer hardware
and can programe 271627328 /2732A-2764 & 2764 A with
switch selection. The Address pointers are the same as in

case of EPROM Programmer I.

PROGRAM COMMANDS

GO OEBO CR for 2732/2732A

GO OES8O CR for 2716./2764./2764A
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COPY/READ
G OE70 : CR for 2732/2732A
G OE88 CR for &a716-,2764-/2764A

The VPP voltages are selected along with the EPROM
type. The ON-OFF of VPP is done by software. A switch for
.EPROM as been provided which should be turned on only when
EPROM is seated in the ZIF socket. The 24 pin EPROM are
seated in lower 24 pins of the 28 pin socket. LEDs indicate
the power on, VPP ON and programming ON. FRest of the

operation is same as in EPROM Programmer I.

3. SUBTRACT 16 BIT

This program is located at OFS1. The data in DE
‘register pair is subtracted from the contents of HL register

pair and the result is returned in BC register pair.

4. Tiny Basic

A tiny basic has been provided. It has to be copied at
RAM location 8100 (H) to S8BFF, Either from cassette tape
orseperate EPROM through EPROM Programmer interface. Then
the

G B8BAAO CR \

Command transfers the control to TINY BASIC.
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CONFIGURATION AND OPERATION

" CONFIGURATION

The location of various printed «c¢ircuit boards,
connectors and their interconnections have been shown in
Figures 9 and 10 respectively. The Keyboard mounting has
also been shown in Figure 9. The microcomputer can be
configured to work in stand alone mode along with a
monochrome monitor or black and White TV. The scaning rates
as given in the Table i closely confoerm to CCIR B.
Non-interlaced scanning is used but it has no effect on the
synchronization. The video signal #vailable at the connector
is of positive going type and care is to be ‘taken to
.properly interface it to TV or monitor as the case may be.
The keyboard monitor program given in Appehdix J has to be
used in this configuration. On reset it behaves like a usual
microcomputer with its star (20 prompt. All the monitor
cohmands described in section 4.0 are available in this
mode. The microcomputer can be used as a CRT terminal by
running the programs located at 0050 for line mode and that
at OCBO for local mode. Keyboard monitor EPROM type 2764 has
to be inserted in socket IC23 for these stand 'alone modes.
The main RS232C serial port available in the microcomputer

is to be used for communication to the host computer,and the
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auxiliary serial port for 'serial printer. Print screen
command invoked by CTRL-O is used to dump 'the screen data on
Printer. More details on this operation can be seen from

Refernce 2. The Reference 9 can be seen for further command

usage.

If stand alone mode is not needed the microcomputer can
be configured for opertion with separate serial terminal
CCRT or TTY>. The main RS232C port,.in this case, is used
for communication to the terminal. Keyboard need not be
wired and ports PA & PB remain free for the user. Even 6845
and related circuitry may be dispensed with if display is
not required. The microcomputer needs the serial monitor
EPROM 2764 at location OOOOCHD shown by socket IC23 in the
artwork. The contents of serial monitor have been given in

Appendix G.
OPERATION :

At reset the microcomputer works in monitor mode
and displays % prompt. Cassette tape recorder can‘be used
for storage of data and mike, speaker and Remo jacks
corresponding to those available at the\ domestic
mono—casseﬂte tape recorderé have been provided. Cassette

tape routines are located at 0200 CHD in the monitor. It
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cOntainS facility for motor ON-OFF as weil. More details of
cassette tape operation can be had ffom Reference B8B. EPROM
programmer software is built in. A small hardware interface
would be needed to use it. The author proposes to describe
this interface in details in a technical note to be

published shortly.

The tiny basic requires less than 3K bytes of memory
space. The serial monitor is shorter and can accommodate the
tiny basic. However, the keyboard subroutines of keyboard
monitor occupy sub-stanial memory space and it is necessary
to loock for other mode of storage. It is not possible to
include details of tiny basic in this document which however
will be presented in a technical note being prepared at

present.
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TABLE I

DISPLAY PARAMETERS

Sr. No Item

1. Scan Mode

2. Horizontal deflection
frequency

3. Vertical deflection
frequency

4. Dot frequency

5. Character Cell H x V

6. Displayed characters
C(Row x Lined

7. H Sync width

8. Cursor display

Specifications

Non Interlace

fH 15.8503 KHZ

H = 64.5 Micro sec.
fv = 49.7 HZ

V = 20.1 msec.

8 MHZ

6 x 8

24 x 64

B Micro sec

Block non—-blinking
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TABLE 1

Initialization of 6845

Register No.

RO

R1

R2

R3

R4

RS

R6

R7

R8

RO

R10O

R11

Ria

R13

R14

R1S

R16

R17

Content(CHD

56

40
43
o8
26
18]
i8
20
00

o7

00

o Q
©c O
e

o
@)

W
e_._ S

8

1T

At

End Result

86 characters in one row,
H = 64 Micro sec.

64 Displayable characters
Location of SYNC

H sync width 6 Micro sec.
39 Rows in one frame
Vertical Adj. for V Sync
24 Displayable rows

V sync location 32 row
Non interlace mode

Max. Raster Address 7+1=8
for 6x8 character cell.
Cursor start & Mode,
non-blink

Cursor End,Block cursor.
Memory start Address
Memory start Addfess
Cursor Position

xx11 ,0000, 00Q0, 0000
FOOOCH)

Light Pen

Register content

QOK , XK 3 KKKy HKICKXK
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11

1z

13

14

18

16

17

18

19

20

21

aa
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" TABLE TIII

BUS CONNECTIONS

GNDX Bottom most)
DO

D1

D3

o

%

IOR
IowW
MREQ
RFSH
SELECT

V BATT
INTA
NMI

INTR
RESET OUT
+BVC Topmost)

Connector type 44 Pin

A

Y
Z

O.1886"

OEN

GND
AO
Al
AZ
A3
A4
AB
AB
A7
A8
AG
ALO
A1l
Al
A13
Al 4
ALS
CLOCK OUT
HLDA
HOLD
\
RESETC BUTTOND
+8 Volts

- 8607 -044
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TABLE 1V v

1.0 Expansion Port

25 Pih Male Connector ¢ D Type D

Pin No. Signal Type Pin No Signal Type
1 D7 13 +5 Volts
2 D6 14 A7
3 DS 15 AB
4 | D4 16 AB
5 D3 17 Ad
6 De 18 A3
7 D1 ' 19 ' Az
8 DO 20 Al
] oW 21 AO
10 IOR ez CLK ouT
11 RESET OUT 23 GND

12 GND 24 GND



TABLE V

Contents of 20B1 & 20B2 for desired printer port Baud Rate

Sr. No. Contents of Memory Baud Rate
20B1CHD 20B2CHD
1. QOCH) O1CHD 110
2. 84CHD : OOCH> 300
3. 40CHD OOCHD 6800 -
4. 21 CHD OOCHD 1200
5. 10CHD OOCHD 2400

&. GECHY OOCHD 4800
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APPENDIX - A~

I-0 Port Assignments, 8255 at 08, Control Code 8ACHD

PORT A - Key scan

PORT B - Key INPUT

PORT C
PCO - REMO T~-R ON COUT)
PC1 - MIKE DATA COUTD
PC2 - PRINTER OUT COUTY
PC3 - FREE COUTd
PC4 - SPEAKER CINPUTD
PCS - FREE CDOD
PCH - FREE CDOd

PC7 - FREE CDOD
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APPENDIX -~ B \

PADS ON LEFT SIDE AT THE MICRO C PCB

PIN No. STIGNAL REMARKS

. CTOPMOSTY> BAUD CLK 4800 D

[N

2. —do- 8600 > TO ROTARY SWITCH
3. -DO- 2400 >

4. D>

5 DO CPU CLOCK SELECT

6. 3

7. O 4 MHZ CPU CLOCK

8. BAUD CLOCK 300 O

9. —do-— 600 O TO ROTARY SWITCH
10. —do-— 150 O

11. —do- 1200 >

12. BAUD CLOCK 8251 RxC-TxC TERMINAL

CPOLE OF ROTARY SWITCHD

13. BAUD CLOCK 2400 TO ROTARY SWITCH

NOTE : ROTARY SWITCH IS OF 1 POLE 8 WAY TYPE USED FOR

BAUD RATE SELECTION.



APPENDIX =~ C

DETAILS OF 16 PIN SOCKETS USED FOR 1.0 CONNECTIONS

Ic-18
PIN No. SIGNAL TYPE REMARK

1. TxD TO POWER SUPPLY CARD

2. RxD —do-—

3. NC

4. NC

5. NC

6. NC

7. NC

8. GND

Q. PA4 D

10. PA3 O

11. PAS D

12. PAZ D PORT A TO KEY BOARD

13. . PAB D

14. PAO D \

15. PA7 D

16. PA1 2
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PIN No.

10.
11.
13.
13.
14.
186.

16.

37

APPENDIX -

D

SIGNAL TYPE

PC3
PBO
PB7
PC1

PC4

PCB

PC7
PCS
PCO
PC2
PBS
PE1
PB4
PB3

FPB2

REMARKS



APPENDIX - E

CONNECTIONS OF POWER SUPPLY CAéD

Pin No. C(WIDE EDGED

SIGNAL TYPE

1.

2.

10.

11.

1=,

13.

14.

i8.

CEXTREME LEFTD

DIGI TAL OUTPUT

‘TAPE INCAUDIOD

" GND

DATA INPUT

AUDIGC OUT

NC

NC

NC

NC

DIGITAL IN

REMOTE CONTROL
TTL DATA OUT

RS232C DATA IN

TTL DATA OUT

RS232C DATA IN

REMARKS
TO PC4 RECOVERED DATA
SPK JACK FROM TAPE

RECORDER

FROM PC1 DATA TO EBE
RECORDED

MIK JACK TO TAPE RECORDER

TAPE RECORDER MOTOR CONTROL
FROM PCO.

REMO JACK OF TAPE RECORDER

TO ¢ =ID

FROM CONSOLE UNIT PIN 3 OF

25 PIN MALE I

RxD OF 8251

FROM PIN 3 OF 25 PIN MALE II




16.
17.

18.

19

20.

21

22

23.

24.

25.

26.

a27.

28.

29.

30.

31.

32.

33.

¢ NARROW SIDE O

39

TTL DATA OUT

RS232C DATA IN

+8V

RS232C OUT
TTL DATA IN
RsS232C OUT
TTL DATA IN
RSES?C ouT
TTL DATA IN
NC

GND

NC

+12V
+12V
-12V
gv AC O
gv AC >

GND

NC

NC

REGULATOR OUTPUT

PIN 2 OF 25 PIN MALE I
FROM SOD-PRINTER PC2
PIN 2 OF 25 PIN MALE 1II
TxD OF 8251.A

NC

NC

GND

TO 7805 REGULATOR

FROM 8-0-9 TRANSFORMER
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APPENDIX - F .

LIST OF IMPORTANT SUB-ROUTINE AND TABLES - SERIAL

MONITOR PROGRAMME.

Description

Address Range C(Hex)

1. OC00-003E Reset and Interupt vectors
2. O040~-01FF Not used
3. 0200-028E Byte write and Byte Read
used for Cassette 1.0
4. 02A0-0300 Cassette T/R write & Read in
Block mode
5. O30E-0312 Port Initialiiation for
Cassette 10
6. 0313-031 A Motor <‘ON’ ) Cassette T/R
7. O2F8—-02FF Motor *OFF* DO
8. 031 8-0343 ‘Restore’ Modified for Z-80
9. O3EO0-03F8 ‘Save status’
10. O3FA-O7FF ‘SDK-85 Serial Monitor with
facility for extra commands.'’
11. 0590-0599 ‘Cl’ Character In:
i12. 65C4—05CE “Co’ Chafacter Out
13. 0500-08D8 ‘82517 Initialize & jump



14.

15.

16.

17.
i8.
19.
20.
21.
22.
23.
24.
a25.
26.
27.
28.
29.

30.

31.
32.

33.

o078C-079F

0C42-0C85

0oC86-0Ca86

oCg7-0CAS8
OCAS-0CC1
OCC2—OCE4
OCFO-OCFF
OD30-0DSF
ODAO—-ODCE
ODCA-ODCF
ODDO—-ODFF
OEOO—-OESA
OEOO~OEBF
OEBO-~-OEBB
OECO—-OECF
OEDO-OEED

OEEE-OEFF

OF0O0-0OFS0
OF51 —OFGSE

OF00—-0OF78g

41

Signon Message

‘Utilities rééuired for
additional commands.

‘Get. Command’ for additional
Commands.

Memory Fill *F’ Command

Search Byte *‘B’ Comménd

Compare Memory *‘C’ Command
‘Print and Wait’used by Commands
Programme Move ‘P’ Command

‘P’ Command Entry Point

Used by Paper Punch sub-routine
Subroutine used by *P’ Command
EPROM Programmer II |
Program & Read Calls

Paper Tape Punch

Used by Paper Tape Punch

Paper Tape Read

Dissemble or ‘L’ CListd Command
Entry Point

2716 Programmer C{)

Subtract DE from HL result in BC

2716 Copy-Read



34. OF7A—~OF7F
35.  OF80

36. OF8A

37. OF94

38.  OFGE

3g. OFAE

40. OFBA

41. OFCO

42. OFD2

43. 0800-0C30
44. oc3t

LIST OF TABLES
1. 03CO - O3DF
2. 078C - O79F
3. OFE1 - OFE6
4. OFE8 - OFFS8
5. OFF8 - OFFF
6. 0898 - O8QF
7. OA4C - 0ASS8

42

Used by 2716 Prdgrammer

8716'Pfogram‘Enﬁ;y

2708 Programm Call Cdeleted
2716 Read Call | |
Paper Tape Punch Entry Point
Paper Tape Read Entry Point
Paper Tape Read by ‘R’ Command
7 Extra Command

Execution Command

Z2-80 Disassembler

Dissembler Entry Point

6845 Registers & their Content
Signon Message

Instruction type used by P
command (8085)

Address Table for 7 Extra commd.
ASCITI Table |
Register Table Called by P
Command .

HL, IX, IY




10.

11.

iz.

13.

14.

15,

1B.

OASE

OB70
OBAO
OBDO
1000
1395
1528
1560

1SEQO

OABF

089?
OBCB
OBFF
1393
1823
185A
iSDF

18E6

43

Rotation and Bit Instruction of
Z-80 ASCII Table

Arithmatic Instructions

Valid FD-/DD Instructions

Length of FD-DD Instructions
Instruction Mnemonics OO0-3F&Co-FF
ED Instruction Mnemonics

Valid CB Instructions

Instruction length & type

ED Instructions of 4 Byte length
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APPENDIX - I

A

LIST OF ADDITIONAL SUB-ROUTINES IN KEYBOARD DISPLAY

MONI TOR
1. 0040 -~ 0048 Character out
2. 0050 - 005D Line Mode
3. O06C - 0082 Key Test Loop
4. 0087 - OO0OAE Screen Dump on Printer
5.  OOBO - OOB9 Local Mode
6. 00C4 - OOEB Serial Printer Output
7. 0100 - 0O1&Dh Display Test
8. 0130 - 0144 Display Printable Character
9. 0145 - 0151 Next Line
10. 0152 - 0171 Scroll
11. 0172 - 018A Cursor
12. O18E — O1SE Blank Last Line
13. O19F - O1AS ‘CR’
14. O1AA — O1BA ‘LF’
15. Oi1BB - 01Cg ‘TAB’
16. OlCD - 01D5 ‘HOME”
17. 0o1D8 - 01DQ9 “RIGHT’ '
i8. OiEO - O1FO “Up’

19. O1F1 O1FA Left, Backspace



20.

21.
z2a.
23.
24 .
es.
6.
27.
28.
29.
30.
31.
3.
33.
34.
35.

36.

Table

O1FB
6350
0580
OSA8
0B5C4
O5DB
18600
1631
164E
165F
1670
1683
16B6
1700
1708
1710

1718

16CO - 16FF

O1FF
0370

O5AB

OBB6

O85CD

OSEA

1630

164D

145E

168F

1682

16B6

16BD

1708

170F

1717

171F

64 .

ESC

INTIALIZE .

Character In from Keyboard
Test Print Monitor

Charcter out, display on screen
Keyboard Call

Keyscan C(Calld

CTRL code pressed

Codes - above 40 (H) or equal
Al pha

Keyscan (Maind

No Key

Return for Cursor Control
Add 20

New Code for SHF & D
Substract 40 CHD

Substract 20 CHD

Code Table for Keyscan
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YEST CURSOR
TONTROL BIT.
3,4,5 OR7

SET L REG.
TO37H
INCREMENT L
ROTATE A
LEFT
NO €ARRY =7
‘U Has _YES L.
LOAD
H=16
HLPOINTS. ]
0CODE _
WBLE  [GET CODE IN
A REG.

S APPENDIX
START)
CALL CODE ¢ DE;Acgggnm
, A
POINTER D REG 10
| A REG

"

DISTROY
CONTENTS OF
A REG

IT ISCTRL

YCTRL PRESSED
WITH NON ALPHA
KEY

SUBTRACT
20 H

|

CODE

UB TRACT
LOH

SUBTRACT
20H

MOVE DATA
FROMC REC.
TO A REG

SUB TRACT
10H
JMP
NCODE) 7E(H)
FOR ~

SUBROUTINE KEYSCAN '

IT RETURNS ASCI1 CODE OF
KEY PRESSED IN REG A

NOKEY CARRY=1

CTRLKEYS IN REG D



INITIALISE
ACDETOOH
18 10 FFH
CARRY = 1

Jse1 BITOTO4
COMPL‘EMENT

ROW 120 — — —

OTHERS 1 ——
oUT PUT YO
PORT OB (H1

IMSEC
DELAY FOR
STABLIZATION

—— — o =]

CALL DELAY:

INPUT
PORTO9H

APPENDIX
81 L

COMPLEMENT

A

OUT PUT 10
PORT

"CALL DELAY

AOR A

€10 A

INPUT
PORT 09(H) .

COMPLEMENT
A
AND FE (H)

JCOMPLE MENT A
ISAVE IN D

NOKEY ~Aco
YES \?
nO

INCREMENT

ROTATE A

WRSOR
KEYS
RESET
CARRY 0O NO
GET DATA
FROM ¢
0 A
1
ROTATE A
LEFT &SAVE
INC

@

RIGHT

CARRY = 1
!
YES

—— YES’NO KEY

INCREMENT

{ROTATE A

LEFT

DATA OF E
T0 A REG

DECREMENT
A

— -~ TWO KEYS
~_PRESSED
Y0 GETHER

| CARRY

|

(RETURN )

OTATE A-
3 TIMES
{LEFTY

OR T0 B
THEN
MOVE TO L

ADJUST
FLAGS

o)

CODE POINTER
RE TURNS ADDRESS OF

KEY CODE
CARRY =1

IN H.L. REG
NO KEY

CARRY =0 VALID KEY
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"~ APPENDIX - M

Z-80 DISSEMBLER

GET THE STARTING & FINAL ADDRESSES TO BE LISTED

STORE THEM AT 20BE-BF, 20C0-C1 RESPECTIVELY

INITIALISE THE FLAGS AT 20B3-B4 TO ZERO

PRINT ADDRESS :
PRINT CRLF
PRINT CONTENTS OF Z20BE-BF

PRINT SPACES :
PRINT 4 SPACES

PRINT HEX CODE

CHECK THE DATA, FIND LENGTH & TYPE CODE FROM TABLES

I> 40CH> SEARCH TAELE

II5 COCHD SUBTRACT 80, SEARCH TABLE

III> 40—-CO SINGLE BYTE INSTRUCTION

NOTE : HI BYTE FROM SEARCH TAR GIVES LENGTH -1
LOG BYTE GIVES TYPE CODE CCB-/ED/DD/FDO
STORE TYPE CODE AT =20B3-B4
PRINT SOME SPACES AFTER PRINTING CODE

PRINT MNEOMONICS : \

Id 40CH> SEARCH TABLE CASCIIj
I15 COCH> SUBTRACT 80, SEARCH TABLECASCIIO

ITID 40-CO SEARCH RESPECTIVE TABLE CASCITID
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NOTE
1> H,L CONTAINS START ADDRESS OF ASCII STRING TO
BE PRINTED END BY OOCHD
2> $ IN THE STRING CHECKS FOR CONTENT OF 20B3 IF
IT IS 00 IT PRINTS HL
01 IT PRINTS IX
02 IT PRINTS IY
3> IN THE STRING PRINTS *+' AND CONTENTS OF 20B4
AND THEND
4> ? IN THE STRING PRINTS NEXT BYTE
?? IN THE STRING PRINTS NEXT 2 BYTES LAST ONE
FIRST |
7. INCREMENT CONTENTS OF 20BE-BF BY LENGTH OF PRINTED HEX
CODES
8. IF C20BE-BF) IS LESS THAN C20CO-C1> THEN GO TO STEP 2

9. COME TO MONITOR MODE.
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YES

CB IS 2 BYTE INSTRUCTION
At

B=F

YES

r

TEST

SECOND

BYTE

B=2  YES

THESE®
ARE & BYTE
INSTRUCTIONS

B=

=43

REST ARE

TW0 BYTE TYPE

B=0

4B,53.5B
7378

?

ED"

SINGLE BYTE

ERR

PRINT NEXT
N BYTES
COUNT INB

i

PRINT 7-2N
SPACES

TEST
SECOND
BYTE

l

SEARCH WITH

N'TH ENTRY

YES

LOAD ADDRESS
OF FD DD
INSTRUCTION

LENGTH TABLE

GET NTH
ENTRY TO B REG

1
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PRINT MNEMONICS.
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*

PRINT STRING CWITH ARIATIONS)
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ED INSTRUCTIONS

1 \J

GET NEXT BYTE
ADVANCE ADDRESS

|

LOAD T0 H.L ~
VALID ED
INSTRUCTION
TABLE,36 VALUES

[TMatcH 1ABLE ]

NO

MATCH ?

YES

LOAD ED
MNEMONIC
TABLE

SEARCH
MNEMONIC

|

n PRINTY STRINd]

FD/DD INSTRUCTIONS

l

GET NEXT BYTE
ADVANCE ADDRESS

l

LOAD H,L

VALID FD/DD
WNSTRUCTION TABLE
29 ENTRIES

I

UﬁATCH TABLE

INSTRUCTION
BYTE=CB

SAVE HL
ADVANCE
TWICE
JUMP 70 CB
ROUTINE
YES STORE
OFFSET AT
20 B4
ENABLE
OFFSET
PRINT
(20 BS)FF
— T

JUMP TO PRINT MNEMONICS +1




2

CB INSTRUCTIONS

RESET FLAG

NEXT

BYTE
<4

NO

YES

GET BIT 687

|

H.L TO
MNEMONIC
TABLE

s

GET NTH
ENTRY
N AS INC

i

PRINT STRING

ONE SPACE

|

PRINT BIT |
3,4,5 . AS
NUMBER

|

PRINT
COMMA ,

l

BIT 3,4.5

i

H.L TO TAB

SEARCH
TABLE

!

PRINTSTRING

BIT 0,1,2

!

PRINT
REGISTER

e
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APPENDIX - N

TINY BASIC INTERPRETER ~COMMANDS

NEW - DELETES OLD PROGRAMS

STOP - END STATEMENT FOR EACH PROGRAM

RUN - RUN PROGRAM

LOAD - LOAD A PROGRAM FROM CASSETTE AND DISPLAYS
' THE NAME

SAVE - STORES A NAMED PROGRAM ON A CASSETTE TAPE

RECORDER. NAME -CAN HAVE ANY NUMBER OF
CHARACTERS, BUT ONLY FIRST SIX ARE RETAINED

LIST - LIST ALL SAVED LINES

PRINT - PRINT COMMAND
FOR - CONTROL COMMAND
NEXT - CONTROL COMMAND

REM - REMARK, THIS LINE IS IGNORED BY TINY

BASIC INTERPRETER

IF - CONTROL COMMAND

INPUT - DATA INPUT COMMAND

LET - DEFINES VARIABLES

RND - RANDOM NUMBER

ABS - ABSOLUTE VALUE !
GOTO - CONTROL COMMAND

GOSUB - SUBROUTINE CALL



RETURN -
S1IZE -

OouT I1,JC,K,L>

INP CI> -

WATT I,J, K

POKE I,J
«,K,LD
PEEK I -

USR €I C,JD>

102

AND -RETURN , A

NUMBER OF BYTES LEFT

IT OUTPUTS EXPRESSION J TO OUTPUT PORT I
AND MAY BE REPEATED AS IN DATA ‘L' TO
PORT K.

DATA FROM PORT I IS READ.

. IT READS STATUS OF PORT I, EXCLUSIVE OR’s

THE RESULT WITH K, IN CASE K IS NOT GIVEN
IT XOR’s WITH O,AND’s WITH J AND RETURNS
WHEN THE:RESULT IS NON-ZERO CIT WOULD BE
USED FOR CHECKING PARTICULA BITS OF
PORTS) .

, LIKE OUTPUT EXCEPT THAT IT INSERTS DATA
J IN THE MEMORY LOCATION I.

IT GETS THE VALUE FROM LOCATION I

IT CALLS A MACHINE CODE PROGRAM LOCATED -
AT I,J PARAMETER, WHICH IS OPTIONAL IS A
VALUE IN H,L. THE VALUE OF FUNCTION

SHOULD BE RETURNED IN H,L.
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APPENDIX - O )

HOW TO MOUNT TWO RAMs PIGGYBACK ONE ON THE OTHER ?

The signals on the pins of RAMs in a single system
are identical except for their chip enable or chip select.
Therefore two or even three RAMs can be stacked together
with all pins soldered to corresponding pins except for
chipselecp lines. Now only one socket ' is needed
and,of course,a wire from the each additional RAMS chip

select line.
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APPENDIX 0

RAM II

SOLDER HERE
— = SOLDER HERE
~ 12/14 PINS : . 12 714 PINS

EXCEPT CS

RAM I



S No

10.

11.

12.

13.

14.

15.

16.

17.

18.
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APPENDI X

P

LIST OF COMPONENTS FOR MAIN CARD

DESCRIPTION QTY SNo. DESCRIPTION
I/C. No.1 7400 1 26. I./C. No.26 6264
I,C. No.2 74101 1 27. I,/C. No.27 74138
I/C. No.3 7493 1 28.  1,C. No.28 74244
I1,C. No.4 7483 1 208. I~C. No.28 74245
I/C. No.5 7404 1 30. I1.C. No.30 6264
I/C. No.6 74165 1 31. I/C. No.31 2Z-80
I/C. No.7 2716 1 32. I.C. No.32 6264
IC. No.8 7486 1 33. I.C. No.33 74244
I/C. No.8 74175 1 34. I./C. No.34 7404
I/C. No.10 74181 1 35. 1I.C. No.35 6264
I/C. No.11 74374 1 36. I,C. No.36 7404
I.C. No.12 74157 1 37. 1.C. No.37 7400
I/C. No.13 74157 1 38. I~/C. No.38 7400
I/C. No.14 74157 1 39,  CRYSTAL 8 MHZ
I/C. No.15 6116 1 40. RESISTANCE 47K
I/C. No.16 ©845 1 41. RESISTANCE 10K
I/C. No.17 74245 1 42.  RESISTANCE 3K
I/C. No.18 IS TEST 43. RESISTANCE 1K
SOCKET FOR RxD & TxD

& PAO TO PA7 PORT

1

AV &) I AV A



i19.

- 20.

21.
a2.
a3.
24 .

25.

I.C. No.19

74245

1

I-C. No.20 IS TEST 1

SOCKET FOR
I-C. No.21
I-C. No.=22
I/C. No.23
I-C. No.24
IC. No.25

PB & PC PORT

7430
8285
2764
74138

8251

1

106

44.

45.

46.
47.
48.
49.

S0.

RESISTANCE 410E

RESISTANCE 330E

RESISTANCE 100E
RESISTANCE 68E

DIODE 1IN 4001

1

2

CONDENSOR 10 MICRO F 1

CONDENSOR 1 MICRO F 2



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
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LIST OF COMPONENTS FOR POWER.SUPPLY RS232C INTERFACE &

STEFP DOWN TRANSFORMER 9-0-9 VOLTS A~-C.

BATTERY BACK UP

50 HZ AND 1 AMPS

DIODE IN 4001

DIODE IN 4148

ZENER DIODE FZ 4.3 VOLTS

TRANSISTOR Z2NzZ2zZ22

THREE TERMINAL

I1-C FOR RS23aC

I.-C FOR RS232C

REGULATOR 7805

INTERFACE 1488

INTERFACE 1489

CONDENSOR 4700 MICROFARAD
CONDENSOR 1000 MI CROFARAD
CONDENSOR 10 MICROFARAD
CONDENSOR .1 MICROFARAD
RESISTANCE 220 K OHMS
RESISTANCE 100 K OHMS
RESI STANCE 47 K OHMS
RESI STANCE 10 K OHMS
RESI STANCE 1 K OHMS
RESISTANCE 330  OHMS

BATTERY 1.5 VOLTS UM - 3

16 VOLTS

16 VOLTS

16 VOLTS

SO0 VOLTS

25 PIN MALE CONNECTORS FOR TTY1 & TTYII

A

Q1Y

ONE

S1X

ONE -
ONE
"ONE

ONE

ONE
THREE
ONE
ONE
ONE
ONE

\ ONE

ONE
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. APPENDIX - Q. \

CONNECTOR OF KEYBOARD CARD

PIN No. 1 ' . GND
PIN No. 2 NG
PIN No. 3 NC
PIN No. 4 NC
PIN No. 5§ RO
PIN No. 6 R1
PIN No. 7 RZ
PIN No. 8 R3
PIN No. 9 R4
PIN No. 10 RS
PIN No. 11 R6
PIN No. 12 R7
PIN No. 13 +5 Vv
OIN No. 14 +5 V
PIN No. 15 c7
PIN No. 16 ce
PIN No. 17 s
PIN No. 18 C4
PIN No. 19 c3
PIN No. 20 ca
PIN No. 21 c1

PIN No. 22 cO
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DATA" RECORDING FORMAT

LBS NEXYT
SYNC B

e, 140 LSEC s

R

BYTE UME J
g MSEC

-

‘H o 0o, 1 , [ 1 .0 1 g, 1900 U SEC
10ou-H %004 T T
SEC SEC -l I T '] o
‘l
| O
3A [mrs PULSE IS
NOT TRANSMITTED
1M SEC . ‘ .
BIT TIME )
v
SxAy Sace ™
LEve L
INDICAT IR Lo
S5 , e
Dara swr
-~ i Pas
e, Iv/R 4815
—a 0 onkE
A3 v o CASSET7E T/R

4] T to00P INTER _FRACE .

FIG. NO. 8
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BAND SWITCH POWER
RxC & Tx C RS232C MK REM ON/OFF
VIDEO [ X SPK___BUSCON.) _
| : L&
TRANSFORME R

—{] KBD

O cPU

FIG.NO. 9
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VIDEO = RS232C RS232C MIK SPK REMO

1t

At

POWER SUPPLY,RS232C TRANSFORMER 230V A/C
8 CASSETTE, I/O —g -
9-0-9V
APPENDIX E MALE 25PIN D TYPE

1/0 EXPANSION

f._—'/ J l CONNECT

TABLE
[ ha'a
22 l
- EDGE PIN BE
ceY soaro conezron
A ]
f‘
44 PIN
0-156"
Pc, RxD, TxD — BUS
— EXPANSION
1
APPENDICES 22
A,CBD :
CPU BOARD
APPENDIX -8B
I
8251 MONITUR
RxC & 2764
TxC
o o . | POLE 8 WAY
SWITCH

INTERCARD CONNECTION DIAGRAM
FiG. NO. 10
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