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{5 PROUD TO ANNGUNCE:
THE CT-402k TERMINAL SYSTEL

> DISPLAYS UP TO 16 LINES (of 32 Characters) AT ONE TIME.

* 1,024 Character — Two Page Memory Capacity — STANDARD.

* Plug-In Circuits to adapt the terminal to any requirement at lowest possible cost.
* Requires +b Volts DC @ 2.5 Amps, -5 and -12 Volts @ 20 Ma.

* Use with any TV set

* Up to date, low power consumption STATIC type MOS Memory.

* No complicated refresh or power-down Circuits needed.

At last we can tell you about the most versatile, video-
display terminal kit available anywhere; the Southwest
Technical CT-1024. Our terminal is designed around a basic
mother board and a 6,144 bit memory that will display
two pages of data on any standard television set, or moni-
tor. The two pages consist of 16 lines with 32 characters on
each line. Input may be any source of parallel ASCII code;
keyboard, computer, etc. If the system is to be used for a
display, teaching aid, deaf communicator, or other similar
purpose; this is all you will need.

Other applications of a terminal system such as remote time
share, RTTY, etc require an interface having a serial output.

Eor these applications you add our# CT-S plug-in UART
card to the mother board. This allows you to transmit and

receive ACSCII coded data in serial form at a rate of 110
baud. (300 and 600 baud options are available). The
standard RS-232 type interface connects directly to your
transmitter FSK modulator, modem system, or what have
you.

If you are going to use the CT-1 024 directly with a com-
puter 1/0 port that requires a parallel ACSCII input, then
you will want our parallel interface card, #CT-P which

allows either the keyboard, or the computer to access the
terminals memory and display data on the screen.

For those applications where it is useful, we also have an
1off line edit”, or “screen read” plug-in circuit #CT-E.
This allows you to compose a program, Or message on the
terminals display screen and transmit it out a line at a time
when you are finished and satisfied that everything is cor-
rect.

If you would like the convenience of complete cursor con-
trol, we have our # CT-CM plug-in board. This gives you
Move Right, Move Left, Move Up, Move Down, Home Up,
Erase to end of iine and Erase to end of frame functions.
These are operated by keyswitches, or any other type
switches you may wish to use, giving you complete manual
control of the cursor.

If the terminal is to be part of a computer system, you
might prefer our automatic cursor control circuit #CT-CA.
This plug-in not only allows you to control the cursor and
to perform the functions listed above, but makes possible
computer control of these same functions through the
machines software.

# CT-1024 Terminal System Kit with 1024 Memory Card—less cabinet or power SUPPIV L 2 s $175.00 PPd

# CT-E Screen Read Plug-in Card Kit. . . .. ........

# CT-M Manual Cursor Control Plug-in Card Kit

# CT-P Power Supply for CT-1024—115-230 Volt Primaries
# KBD-2 Keyboard Kit =53 Keys ..............

...................... " ......%1750PPd
................. WL e N S L T THS0IRPd

$ 15.50 PPd

.............................. $ 39.95 PPd

FREE—1975 Catalog—Circle our number on the “Bingo’’ card.
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matter) is shown in Fig. 1. It consists of

i

the following subsystems: <
CPU. The heart of the computer is s

the CPU, or central processor unit. =

See fig. 2. The CPU performs all the L oW \
calculations, generates system tim- o f

ing, and makes all decisions. Of par-
ticular importance are the decisions
the CPU makes concerning what de-
vice should have access to the data
buss. It makes these decisions by
sending status information at the be-
ginning of each computer cycle, tel-
ling the memory and the input/output
what to expect for the rest of the cycle. g

The CPU contains the program Iz} C
timer, sometimes called the P counter. 1C22 to IC24,
This device keeps track of the current 16257430
location in the memory that the proc-
essor is using. Also located in the CPU
is the arithmetic unit.

The CPU used in the 8800 computer,
the Intel 8080 LSI chip, is relatively ex-
pensive in guantities of one. It was
selected, however, because it serves
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In an upcoming issue, we will de-
scribe how to build a low-cost CRT-
type terminal that can be used with the
computer and can also be mated with
any time-sharing computer by tele-
phone.

g

About the Computer. Acomputer is
basically a piece of variable hardware.
By changing the bit pattern stored in
the memory, the hardware (electronic

to create a minicomputer whose per-
formance competes with current
commercial minicomputers. In prac-
tice, a lower-performance processor

circuitry) can be altered from one type would have been adequate for the ma-

of device to another. When the bitpat- jority of the tasks the user might wish

tern, and thus the hardware, is to initially define. But the problem with z 4 =

changed, we have what is referred to  thelesser-power approach is that rela- g 2 5'&.‘ 3 25 « r

as “software.” Any type of variable in- tively little money would be saved, and o F 2 § = Uik e § |

struction (programming)—-—such as itwould be doomed to near-future ob- ; § '%',n: Eg 3 < ‘;

Basic, Fortran, Cobol, Algol—is gen- solescence for practical purposes. = = = zcx 5 |

erally classified as software. Our intent here was to produce a 2z !
I
|

processor with more than enough
power to handle any job.

Still another consideration was
programming. The larger the instruc-
tion set, the easier the computer is to
program. The 8080 chip has 78 in-
structions, which is almost twice that
of the next power level CPU available
(Intel's 8008), which is really designed
for use as a buffer.

The CPU contains eight general-

To cause it tovary the hardware, you
must communicate with the compu-
ter. In the case of the 8800, this is done
by setting the bit pattern on the front-
panel switches in accordance with a
set of instructions (provided with the
Intel 8080 LSI chip). For example, the
8800 computer will automatically add
when a specific bit pattern (10000010)
is received. By setting address and
data switches, a complete program of

up to 78 steps in the basic computer purpose registers, P counter, arithme-
can be inserted into the processor. If tic unit, accumulator, stack pointer, = _ |
extensive programming is to be per- instruction decoder, and miscellane- = E E ) . B |
formed, an assembler or higher lan- ous timing and control circuits. The & gupply), ‘ 1 ;E - d £ e | |
guage is used. With an assembler, the arithmetic unit is of special interest “dgg’i’gsé . Q{»Q@EW@“ 55z | 3 3‘:’ g5 j JI
person doing the program simply because it contains the circuitry re- ” “ﬁé@@iﬁ@ ¢ roE 8 »§-1 $5 it
types the word “add” on the device. quired to perform arithmetic in both x%ﬁ%&ﬁé}ijﬁmamwgg‘ﬁﬁgb@@x a = < e
(In Basic and Fortran, a + is used in- decimal and binary formats. ~ Bothkits include etailed assembly and .
stead.) The stack pointer is the register that - ope WW%%E’W%&@%‘@;‘M

Fundamental programming con- keeps track of the subroutine ad- = 1ng and di 1M$§g§§§§aﬁ: oonent-
cepts are simple enough tomasterina  dresses. The 8800 computer is capa- | blacen disgrams and miscellaneos

ation is available from the kitsup- .

o T

ble of performing an almost unlimited e .
p : seltaddressed 847 x 11t en-
& v i; - g . &:g”‘ e

number of subroutines, a feature not
available with other microprocessors
and absent in many minicomputers.
The instruction decoder is the core
of the variable-hardware concept. It

relatively short time. However, to be-
come an efficient programmer re-
quires a lot of experience and a large
amount of creativity.

The block diagram of the basic 8800
computer (or any computer, for that

g
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term word in an 8-bit processor. (The

v ; logic associated - ! S
3V gos-cis i";gh’ i};ngi?l(}g(ICU is Shown basic 8800 memory is shown in Fig 5.)
| l = at left. All of the buffers The time required from when the { [ Fay
i A are on a single address first appears until the data is : 2
# | and latches : g ; : RI R33
5 s pe board. Connecting wiring stable is called “access time." In most HaE IC50
Als e T L is through a 100-line buss. modern semiconductor-memory ol i & oo —&] >
oo minicomputers, it ranges from 15 ns to il
op : 30 ps. With proper adjustments, any Re 3 RaZ
! : ‘ : 2 XTAL | oV
1 e memory speed can be used in the 8800 ] e 5
07 0O DSBL computer, although standard memory ﬁ[l""_' 2
+5VW : : time is 850 ns for a static random- & gre
nd sets up R7 = z
i oI decodgs the |n.s’Etructlo"::tsesia etc..in the accessmemory (RAM) and 420 nsfora P VNS Al
! the varlougregisters, 9ates, eic:, dynamic RAM. Higher-speed memo- W c4 L
cio, ! CPU for proper functioning. All system ! il : Sael i 1c51 =
oir timing comes from the GPU. (The logic g g e #2 o b
Ry associated with the CPU is shown in whilgesiower-in:eedomemeor(i:gmvﬁill-ll Eer-’ 4‘2'1' -
i NTA Fig. 3, while the system clock is shown : P i
ouAL_D —>——s! rig. 9, sult in an overall reduction in system Pl
L) il in Fig. 4.) speed.
Ic2 —|>—--- Memory. A computer memory ol : 1
I_l I_| = == = =SS TACK tores the various binary 0's and 1's In addition to semiconductor o
S e iy : on;e ke up its language. These 0’s RAM's, the processor will also service ICo2
pgng gl s smi that make up Hs. Some ROM’s (read-only-memories) and - e
' ; and 1's are known s Dits. PROM’s (programmable read-onl <9 4. Computer operation is controlled by
el i : | I memories are organized to store 4, 16, § (prog ; y signals from this 2-MHz clock circuit.
— H0 L Siip 54 or 32 bits ‘ta.a word, while memories). Access time should be
Em L [ Ic5 | | | e Otﬁers_—specifically those in the 8800 reinforced for the particular memory
T_m.snn —|>—|_- computer—are organized to store used. _ s.tandard low-power load per expan- rent instruction. An automatic stop
O RESET L ss eightbitsto aword. Each time the CPU An){ conventional memory can be  sion card. occurs when power is turned on (in-
RUN requests data from the memory, a }lsed in the computer if the input load- terrupts are disabled).
1 complete word is transmitted. The ing on the bus.s does not. exceed 50 Front Panel. The front-panel logic 2. RUN: Starts the processor at the
b2 . term byte is interchangeable with the TTL loads and if the buss is driven by permits the following functions: current address.
el [t Pz;’: sfrandard TTL loads. Normal expan- 1.. STOP: Stops the processor im- 3. EXAMINE: Causes the data stored
. Jl\ﬁ :wm sion loads to the buss would be one mediately after it completes the cur-  at the location (set by the switches) to
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Fig. 5. The basic memory contains up to eight 256 x 4 RAM’s.
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be displayed in binary by LED's.

4. EXAMINE NEXT: Steps the P
counter once and displays the word
stored at the next location.

5. pEPOSIT: Causes the information
preset by the switches to be stored in
the memory.

6. DEPOSIT NEXT: Stops the P
counter and loads the memory.

7. SINGLE STEP: Steps the program
one instruction.

8. ReSET: Clears the CPU and sets
up a starting address of 0.

9. CLEAR EXT: Clears all input/ out-
put devices; occurs automatically
when power is turned on.

10. PROTECT/UNPROTECT: Allows
selective protection/unprotection of
blocks of memory. When a block of
memory is protected, it is impossible
to write over that block, but its con-
tents can be read out.

There are 36 LED status indicators
on the front panel, 16 of which are
used for the address buss, 8 for the
system status latches, and 8 for the
data buss. The four remaining LED's
are used for indicating memory-
protect, interrupt, system-wait, and
hold status.

Power Supply. Four power
sources are required to operate the
computer: +5 volts at 2 amperes, =B
volts at 500 mA, —12 volts at 500 maA,
and +8 volts at 6 amperes. The first
three are regulated, while the last is
unregulated. The three regulated lines
power the processor. Theunregulated
line powers the peripheral cards that
can be used to expand the system,
each of which has its own 5-volt reg-
ulator on board. This reduces electri-
cal noise and obviates the possibility
of total system failure due to the fail-
ure of only one regulator.

Expansion. The basic computer is
designed for almost unlimited
peripheral and memory expansion,
using a buss system where all
input/output connections merge into
a common line. Hence, an external
card can be plugged into any slot and
it will function properly. The only qual-
ification is that each card have an ad-
dress decoder to allow the specific
card to take what data it needs from
the common buss and put data on the

buss as required. The processor buff-
ers are designed to drive 300 external
cards, which should be adequate for
most applications. Bear in mind that
only 17 cards will yield 65,000 words of
memory.

[Editor’s Note: At this writing, a

number of different peripheral devices

38

are in various stages of design or un-
dergoing tests]

Assembly Details. The basic com-
puter employs four printed circuit
board assemblies, each of which con-
tains one functional element of the
basic system. Because the boards are
large and very complex, we are not
publishing etching and drilling guides
or component-placement diagrams.
Instead, you can obtain a set of guides,
diagrams, an instruction set, buss
points, and miscellaneous informa-
tion by sending a stamped self-
addressed 812" x11” manila envelope

with 40c postage to MITS, Inc. (See.

note below Parts List for address.) Re-
quest the PE8B00 package. :
The front panel display board ac-
commodates the 36 LED indicators
and their associated drivers. Address
line inputs A0 through A76, data lines
DO through D7, and the various status
lines originate on the CPU board. The
boards have been designed so that the

various mating pads on both are
aligned. Multi-conductor flexible rib-
bon cable interconnects the boards.

The front panel control board con-
tains the circuitry for the interfacing
between the control switches located
on the front panel and the CPU. In ad-
dition to the interconnections to the
actual processor, this board accepts
memory address switches A0 through

A15 (also on the front panel). The first
eight of these switches (DO to D7) are
used to put data into the CPU. The
EXAMINE/EXAMINE NEXT, DEPOSIT/
DEPOSIT NEXT, SINGLE STEP, and RUN/
sTOP switches are also wired directly
to the front panel control board.

The third board contains the Intel
8080 central processing unit LSI chip,
two-phase clock and buffers, and the
various lines going to the buss. (The
buffers are tri-state, high-input-
impedance, high-output-level de-
vices.) This board also has fourdual-D
flip-flops wired as latches for the eight
bits of status information. All input
and output wiring to and from the CPU
board is via a 100-line buss.

The basic memory board contains
256 eight-bit words of random access
memory (RAM). It is directly expand-
able to 1000 words. This board also
contains the input/output data-gating,
address-decoding, memory-wait, and
memory-protect circuits. The mem-
ory-wait circuit allows the mem-
ory time to stabilize the output datato
the processor, while the memory-
protect circuit prevents accidental
overwriting of the memory. All con-
nections between the CPU and the
memory board are via the 100-line
buss.

The four boards, along with the
power supply, mountinan 18-in. deep
by 17-in. wide by 7-in. high (45.7 x 43.2
x 17.7-cm) metal cabinet. The various
operating switches and LED indi-
cators go on the front panel. When all
this is done, the computer cabinet's
interior will appear to be almost
empty. However, the internal cabling
system is arranged with connectors to
accommodate 17 more boards within
the case, all connected to the main
buss lines. The added boards can be
used for memory, input/output de-
vices, control devices, etc. All you
have to do is plug the boards into the
connectors and the computer does
the rest.

Part 2 of this article, next month, will
describe the operation of the com-
puter and present some sample
programs. ®
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HE ELECTRONIC flash system
brought ‘stop action’ photo op-
portunities to camera enthusiasts. It
also eliminated the need for changing
spent flashbulbs thanks to the stor-
age properties of the electrolytic

capacitor and the use of long-life -sto

gaseous lamps. The next major ad-

vance in electronic flash technology I l
can be pinpointed to 1965 when Hon- '
eywell Photographic introduced an "’o

automatic electronic flash, freeing
photobuffs from having to set f-stops
for each shot that was at a different
distance.

Now electronics has created
another plateau in automatic flash
technology by adding thyristor
control—an SCR that both triggers
the flash and stops capacitor dis-
qhgrge when the subject receives suf-
ficient light. The result? More flashes
per battery charge, faster recycling
time for the next shot, and short re-
charge time.

A Flash of Light. For background,
here are the various steps that go into
producing the electronic flash of
light. First, voltage from a battery, the
usual power source in an electronic
flash, is converted to ac by means of
an oscillator circuit. (This oscillator,
by the way, is what causes the charac-
teristic “whine” you hear in the elec-
tronic flash unit.) Once the ac is gen-
erated, it is stepped up to a higher
yoltage by a transformer. Then the ac
is converted back to dc by a rectifier,
after which it is stored in the flash
unit's main electrolytic capacitor.
(Capg(r:itors in modern flash units are
capable of storing potentials of about more
350 volts.) The flash capacitor is con- ﬂaSheS o Charge

nected to a gas-filled tube. Xenon is and quiCk reCharg ¢

the usual gas used, although some
other types are available. fOt‘ M el s Of

How a
simple SCR trigger
provides faster recycling,

automatic electronic
flashers

BY MICHELE FRANK
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