altair 8800a

. TECHNICAL INFORMATION

- The Altair 8800a is a parallel 8-bit word/16-hit address

computer with an instruction cycle time of 2 ;5. Its
central processing unit is the B0OB0 LS| chip. It can
- accommodate 256 inputs and 256 outputs, all directly
addressable, and has 78 basic machine instructions.
It is capable of directly addressing up to 65,000 bytes
of mamory.

As wall-as the L3I chip, the CPU board contains
the two-phass clock, status latch, buffers and
the various lines going to tha bus. (The buffars
are tri-state devicas, )

The CPL contains six genaral-purpose registers,
F counter, arithmetic unit, accumulator, stack
painter, Instruction decodar, and misceallarnsous
timing and caontral circuits, The arithmetic unit
contains the circuitry required to parform
arithrmetic in both decimal and binary forms, The
stack pointer defines the current address of the
external stack, which resides in mamory. The
stack is used to service interrupts and provides
virtually unlimited subrouting nesting. The
mstruction decoder decodes the instructions and
sats up the vanows registers, gates,-etc., in the
CPL} for proper functioning.

There are 36 LED status indicators on the front
panel, 16 of which are used for the address bus,
8 for the system status latches, and 8 for the
data bus. The four remaining LEDs are used for
indicating memory-pratect, interrupt-enable,
systam=wait and hold status. Address line inputs
AD through A15, data lines DO through D7, and
the various status lines oniginate on the

CPU board.

The front panel control board contains the
circuitry for intarfacing betweaan the contral
switches located on the front panel and the CPLL
In addition to the interconnections to the actual
proceasor, this board accepts memory address
swvitches AD through AT1S (also on the front
panal), The first gight of these switches (DO 1o
D7) are used 1o put data into the CRLL

The front panel logic permits the following
functions: STOP —staps the processor
immediately after it completas the currant
instruction; AUMN — starts the processor at the
current address; EXAMIMNE —causes the data
stored at the looation [set by the switches) to be
displayed in binary by LED3; EXAMINE NEXT—
steps-the P oounter once and displays the seord

stored at the next location, DEPOSIT —causes
the information preset by the switches [AD-47F |
to be stared in memaory, DEPOSIT NEXT—steps
the P countar and loads the memary; SINGLE
STEP—steps the program ona machine cycle;
HESET—clears the CPLl-and sets up a starting
address of O PROTECT/UNPROTECT—allows
selective write protection of blocks of memory.
When a block of memaory is protected, it is
impossible to writa over that block, but itz
contents can Da read out

With proper adjustments, any memory speed can
be used in the B800a computer, although
memory access fima must be 500 nanoseconds
or less it it is (0 be run without wait states. In
addition to semiconductor RAMsS, the processor
veill also sarvice AOM s and PROMs,

NEW FEATURES
POWER SUPPLY

The powsr supply provides thras voltages to the
B800a bus: +BY pre-regulated at 8 amps;
+18W at S00mA; —18Y at BODmMA

FAN

A fan has been mounted on the back panel of the
2B800s to provide coolar oparating temperaturas,

18 SLOT MOTHERBOARD

The four-slot expander cards in the Altair B800
have been replaced with & single-piece 18-siot
motherboard. The 18-siot motherboard contains
the 100 solder lands that comprise the

100 pin hus

FREONT PANEL SWITCHES

The front panel togale switches have 50% longer
handles that are flat (instaad of round)

for easier use.

An assemblaed Ahlair BEB008 may be ardered with
six, twelve, or sighteen sets of edge connectors.
Tha Altair 8B00a kits include an edge connector
with every plug-in module purchased.



Fan

New 1B-Slot
Motherboard

New Front Panel Switches

"= —— = e

The four boards, along with the power supply, mount
inan 18" deep x 17" wide x 7' high (45.7 x 43.2 x
17.7-cm ) metal cabinet.

SPECIFICATIONS

Number of Boards Up to 18
Microprocessor
Model BOBDA
Technology MMOS
Data Word Size, Bits =
Instruction Word Size, Bits B
Clock Frequency, 2MHz

Add Time, Register to

Register, Microsec.

Per Data Word 2

Mumber of Instructions TB
Input/Qutput Contral

I/0 Werd Size, Bits 8

Mumber of IO Channels 256

Direct Memory Access Optional

Interrupt Capability S5td. one level
Vectored Interrupt (B priority lavels)  Optional
Software I

Resident Assemblar Yes

Cross Assembler Mo

Simulator Mo

Higher-level Language BASIC

Maonitor or Executive Sys. mon.; text edit.

Software Separately Priced Yes

1S s
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altair 8800b

TECHNICAL INFORMATION

The ALTAIR BBODODb computer is a general purpose
byte-oriented machine (B-bit word). It uses a comMmaon
100=-pin bus structure that allows for expansion of
either standard or custom plug-in modules. It supports
up to B4 K of directly addressable memory and can
address 256 separate input and output devices. Thea
ALTAIR BEBOOb computer has 7B basic machine
language instructions and is comprised of a power
supply board, an interface board, a central processing
unit (CPU)} board, and a display/control board.

Power Supply Board

The Powar Sugply Boadd grovides twd aulput wofages 1o the
ALTAIR 88000 computar Dua, @ papiliva and regativa 18 volts
It incledas 6 Brigdps rectifior Sirco it and asgachatad Tiar crcann
& 10-pif terminal blosk Sonpactcn and the raguldating
ranamiara 1o thea positive and nagative T8 vall sugphas

Interface Board

Tho Interface: Boord buffers all signals hatwaan e displog S
sontrsl Boasrd and the SLTAIR 88000 bus. |1 also contains alghe
paraliel date linas whiekr ranaler dats & the SPLU fepm tihe
Casplay AControl board

CPLU Board

Tha CPL baard controls and progassas adl instruston data
within the ALTAIR BB300 compuiar. B conmalns tho

mocel BOB0A mcroprdcessar cirouit, tha master

NG circuit, gight ingut and esght autput dote lines o e
ALTEIR bus,;, and condral clrcuirs

Display/Control Board

T Dhigalay Dantrol Board saosditionss a8l ALTAIR SEC0DbE fronmt
prnal switchas and receives infogrmaton o be displaved on the
front panel |t contains a programmabla raad only mamory
IFRAON], switch and display control cirgults, and contral
cirguis to conditian thee CPLL

NEW DESIGN FEATURES

Senegral néw dagign featores have baan incorporated inio the
mlectronic and mechankcal areas ol 1The ALTAIR BEOOE
carnpuiss, Some of tha neaw desgn faatures Inciude adaditional
frcenn paned capabilitees; redesigned power supply, and varioos
mlactronis and mechanizal dasign advancameants

Mew Front Panel Switches

Five new front panal switch posicions hayve bsan adgdad o thea

ALTAIR BEOODL computar to espand Tha front panal capability

1. BLEW pogition: Permits axsauticey of a program &t e raie of
spprocimataly 2 machine cyoles per second or slowarn Tha
normal machse apeed js approsimatety SO0 000 machine
Zyalas par fdcond. Tha ALTAIR BE006 apsrates in the slow
made as-dong as Tha SLOW switeh g depreedsd an rhe
fraant penel

2 DISPLAY ACCUMULATOR position Dhiapiays the conmtants of
tha CPLU sooumulator register on tha S LTAIH SRBROOH
frant gaciel

3 LEAR ACCUMULATOR pasition: Loads the information
prafanl an fhe Bvear aight fromt panel address switches
Into the CPU accamulatar ragisiar

S INFUT ACTUMULATOR gogitian; nputs the informaticn
prasant at an InputOutput devics into the CPL acourmulalar
FRgtEr. The bhput/Output device is selacted on tha Uppar
eagh Trant pens| sdcrss dwrifohes

B CUTPLUT ACCUMULATOR position: Qurputs the contants of
the CPU acoumulator regester o o selected input/out piat
deviae. The inputSootput devece is selected an the upper
eight front panel address sywitches

Mew Power Supply

The mewe power supRly Inthe SLTAIR 28000 cantaine an &
vt 1B ampars tappeed secondary supply which permits tha
addition of up o 16 grieted Gircuil cards, and pras-ragulacsed
poaitive and negative 1B valg, 2 armpare supplies, & multlpsle
tapped primary transfarmer provides for 110/220 wvalt
aperation snd 8 500 Hr operaton

Electronic Design Advancements

The slectronic des Gn sdvancamants aon the SLTAIR BE8000 are
in the CPU and front pansd ciroult boards

L

CPU. The new CPU circult board uses tha intel B2 24 alask
pgenerator integrated circult [1C). Tha 8224 IC proustdeds &
spacifiad clock fraguaancy to the ALTAIA EA00b0 using an
eeternal oryeral and dividisg the crvatal fraguency down o
ZMHz., Therafors, both 1h e gock pulas widths and phasing
[as wall as freguenoy ) are crystal contrallad,

Front Paned. Al front pangd date finas ara conmacted 1S oan
interfaoe which buffers tham from the raar of 1he ALTAIR
BEOOB. The front paned circuits also wss & programimable
read only memary |[PRORM | which containg programs for the
fallowsing ebght funoisons:

ExXaAPINE

EXAMINE MEXT

ACCLIMLULATOR TS PLAY

ACCUMULATOR LOAD

DEPOSIT

DEPOSIT NEXT

IBPUT ACCUMULATOR

OUTPUT ACCUMLULATOR

Tha frort panel circults also hava o wiring option which
nllows the CPU to perform a complate inslrustion oycle or a
=single machine cycle during the single step or slowvw oparation

Mechanical Design Advancemeants

The mechanicsl desgn advamoements on the ALTAIR 88C00E
ara ineorparatéd e agas of saseambly and mamnmiesnence

1

L

Tha wiring harnass sonmection which axigtz an e front
panel of Tha ALTAIR 2800 @ raplacad with ribbBan cablas
These ribbon cables cannect tha front panal circuints 1o tha
interface circuits

Tha four skof expander carda in the ALTAIA SH0E Fawe B
replaced by & smple peece T8-ziol matherboard. Tha 18-sl01
gt arboard containg 100 sceldar lsnds which comprise tho
100 pln bus

& nimw multlcolor and resesigned drass paned ia wvaad in the
ALTAIR 88005, Tha front surface af tha drass panel Fas &
protective sheat of mylar fo fnsure that the graphics are

net rubbead or soratchad off
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B800bL BLDCK DIAGRAM GGMPAITABILIT?

Compatibility
8B00b BLOCK DIAGRAM DESCRIPTION All of the gurrant 3800 softvare Is compatibia with the BA0O0b0,

ard &l the cursFant plig-in ciroult Boards are coipatitle; with

The BEQ0L computar cantaing four maln oircuis: a Canteak the exceotion of the B800a CPLU Board

Procassing Lint [CPU ), & Mamaory, an Input/Qutput (A0 and a

Front Fanal, The CPL contrals tha interpratatian and sxeoution MEH‘IQH‘? Cards

O sulisvar e s owu o, ard e RIEME Y SIerEe 1RE SaTn&aArS 1. 4k UvrAarmic HAKM Memary Board

Infarmation o be used by the CPU. Tha 140 provides s Z. 4K Static Pl Mamory Board

oomimunicatian fink bateeen tha SPU and axtarnal devies. Tha 3. 16K Etatic FlAkM Mamory Board

Front Panal sldws the operator to manually pecfarm wanoug 4. PAOM Mamory Board

aparatana with the 86000, Tre BADOL block disgrem

AdRBCHRpHan axpiains: Al the communicatiod Beteoess the CEU Interface Cards

and e mamary ar |0 cincwits, and B the com municstion

betvwwman thie CPLU and tha frant panal Himobriant, iy S

Z Paralls Interface Boord
2 Audin-cageatts Interface Board
CPU to Memory or IO Operation 4, Diso Controller Board

Tha Mamgry or /0 opsration raquires several main signals
whioh allese tor transter of data to and from tha CPLL The

ADDRESS 148418 ) signal coneiats of gixtedn individus) lines
from the SFU 1o rhi.: Whemary nj O davica. This sdgraad ALTAIR BEOOL
reprasents a particular mamaory addrass Iocanion oF axtarfal & 3
devics numiber which is noodad 10 estabfish commun icating e o ik
with the Memory oF 170 Devipe, Onoe thoe ADDRESE |AG-A15 | .
data g Furﬂannrgu-rl 1 the Mamory oF 170 device, the E:FI'|_| Mumber of Boards Up o 18
panerates varicus STATLUE signals. The STATIUS signals aither Microprocassor
enakle Ssecoding of & mamdry addrass, ar they condition tho ful o=l BOBRCOA
O davite casd 1o -seid ar faceive data from the CPU TagFrvalcdy MRS
Date from the Memory or 10 device (s prasanted on the AT Data Word Size, Bits B
IN IDEB-D17 | lines and applied to alght nonsnvescting bus Instruction Word Size, Bits 8
Arivarg Tha drivers pre snabled by g PDEIM signal from the SPU Glack Frequenoy 28 Mz
and a BC (bas contrall slignal Tha BE sgral s LOW when the Add Time, Register to Register,
Fromt Penal is not in operation. Tha aght nonsinvarting hus Micrones. Per Data Word 2
drivars, when appbiled, prosent the input data 2o Bi-DaTa, MumbBar of Inatruotans g
(D=7 | lineg which apply the data from the Mermory or 170 M At Cantral
davice o T CPL 140 Ward Siza. Bits B
Bate to the Momory or 50 devica 15 preserntad an 1he DEaTA Mumbar ol 10 Chanmnals PEE
CLET (DO@- 007 | e from the BEDATA (DE-DF 5 Nhes Tram Chract Mamory Access Dpticnal
tha ©PU. Tha RDY trapdy) lina sithar forcss the CPL 0 & wald Intarrugt Capability Sedl',
state while dats is baing transferred ar-aliows the CPL o Wectorad |nterrupt
process dete { B priority lavala ) Opticnal
Softvare
i Feardant Assamcier g
Front Panel Operation P e i BABIC
Moriter or Exacuiive Sym. Mon, ) text adit.

The Front Panal Operation i vary similar to the Mamory oF 170 Cormpleta Softwar Library
operation. The Front Fanel gaing controf of the CPL by Samarately Pricad -1
producing & HIGH BC signal. Tha BC signal dissbies the DATA

IN ABHE-DF ) linas from a kemory ar 10 device and enablas
tha FOIB-FDIT lings The FOIG-EDI? linas costsin Front Banel
data which s transferred 0 the CPU upon Tha ocsurranas of tha
FPLBIN signal. Al date from the CPLU g the Front Panal is

applac 10 the DATA OUT (DO 07 | linee and displavad @ Dﬁaw@
on the Frant Papel a
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altair 680b

TECHNICAL INFORMATION

The ALTAIR 680b microcomputer is an excellent iy
compromise between computer power and low cost 'L O
structure, without sacrificing design reliability. The *;‘ ; .-;J;
system is based on the 6B00D microprocessing unit, S it
which adapts nicely to 8 minimum design configuration. v
The ALTAIR 6B0b measures 11-1/16"" wide x 11-1/16" “'\‘

deep x 4-11/16"" high. The basic system is available in two

configurations, depending on the intended application.

Almagt all of the B30b circuitry I5 contained on a aingle large
prifted alrouit board, Including méamory and & built<dn O part
Thea full front pansl meded containg all of the controis NEcESsAry
i program and operats tha computer and includes an additicnal
prirnvted girgult bagrd, whish provides sl of the oGl GirGuilry
neEcessaAry 10 ragoel, halt or gtart tha procszzoar Alga loeamad on
this board arg swiiches and assoclated LED indicator lights for
gach of tha sixiaan adaress ines and sight dats lines. The front
panal circuil board mounts diractly 10 the main printed girguit
Eoard via o 1GQ0-contact adge soarneotar The poshiar gwitch ia
lzzated on the back pans| of the unit for safany purposes. A
turn-Eey” front panel madael, which aliminetes all control excagp:
rastarting the oropessor, s also aveilahle.

The basic ALTAIR 8808 computar can b subdividad into flva
functional secuons These ara the MPLU and clock. the mamiorey,
an 10 part, control and indicaticn. and the powers supoly. Tha
first threa of thesa sections, along with the power suoply
ragulanon components, are locatad -on 1ha main printsd

SirEUit Bagea

At the heart of the G800 system is the BACD Microprocessing
Linit, which is largely responsibla 1o 1he overall simpligity of The
B80b design, The 6800 MPU contalns three 16-bil registers
and thraa B-bit registers. The program counter is 8 teo byie
ragistar which keeps track of tha current addrass of tha Erogram
Theé stack pointar is alsa 8 Two byte register which kaaps track
of the current address of the prograrm and contains the next
address in an exiarngl, variable length push-down pop-up steck.
The indax raglster is & two byie régister uzed (o store date or a
rgmory addrges far indexad addeassing operabons. There are
v single byte accumulators usesd far Falding oparamda: and
rexults from the arithmatic logic it (LU T he Bt condition
code register indicates e results of an ALU operation. I this
register thara ara Two unosed bits, kept at o logee e, Tha
remaining six s ard weed to indicate the status af the Tollowing:
carry; half garry; ovarficw,: zara, nagative; interrupt;

The 6800 has seven different addrassing modas, with tha
particular mode being a function of both the type of instruction
arnd the actupl coding within thae Ingtruction, The fevan moded
Includa the Tollowing | Accumolstor Add réssing — one Byte instruce
tiors, specifying sither of the two accumulators; Immadiata
Addregging —bwa Br thres Bvte instruction, Witk tRa MPU
sddres=sing the location Qiven n tha 2nd or 2nd and 3rd bytes
webran the immediate instruction is fetiched. Direct Addressing =
twwa byte instructions which allow the user to directly addrass
the lowast 2BE byias of mamaory inthe machine, Extendad
Addragging —thres byte instructions, the socond two bytes
referring to an absolute addrass in mamary for the operation;
Indexad Addraasing —Two byla instructions,; the secand byse
being added to the 168-bit index register 1o glve tha address of
the operand; Implied Addressing = ong byte ingliructions sana
tha instrustion itsalf glvas the addrgss; Fedstnee Sddreassing —
two bByta insrrucrions whers the second byte s added to the
Iverar B hite, allowing the user o address memory + 128 1o
120 bytas Trorm thee lpeation of the presasnt ingtruetion

Thara ara aeuaral tmimg and Sontrol signaks reguired ta

cpgrata the MFL, Two clock inputs are required, phase 1 and
phaze 2 Thase must be nonovadapplng and run at the Voo
woltages level In the BEB0L the clock s & Z-WMHz crystal coniralked
pecillator with logic 1o provide a BO0-KHz two phase clock

Sixtear active hgh addrass outputs arg used to spacfy tha
sactions of memory or 70 0 be used. Thesa can driva up 1o
ore steandard TTL load and 130 pf. There are also aight
bi-directional dats lmas with the same drive capabifity as

tha addrass lnag



NEW MEMORY FEATURES

MITS g pleasad to announca the developmant af & 16K statia
mesmory card fod the Altair 80k, Wirh af soocass tima of 215
nanaggconds and low povwdd consumption of 5§ watts, we faal
that e ia am sxcellent sddition 1o the Altssr §80

e BE0L cabenet has room Tor up to three THE atatic memary
cards, theraby inoreasing tha mamary of the Alair GRAOE to 49K

SPECIAL FEATURES

PROM monitor.

170248 FROM monitor chip programnmed 5o that you can
imrmadiataly nad and run-paper tape objeat programs such as
tha taxt aditor and assambler (ges balow ]

Asynchronous Communication Interface Adapter (ACIA]).

Alloves thio machine 10 Trasamit ard reosbve @ CharacEar @ & Tirms
rather than ana Bit. Minmoes sottwarne needed for 1O rogtines
Containe crystal alock for baud riete synchronizetion. Usar
salaciable for ASZE3Z, Baudot, TTY, 20me current laop, Bewd
retes of B0, 78, 118, 134.5; 150 200,300, 800, 1200
1800, 24030, AB0D, and SED0,

Two Pass Resident Assemibler and Text Editor

Alralr GEDE, o 48K

A two pezs resident agsambies and taxt editor Wil be avsilabie
tor ashambly Isngusge programming. This softwara is
compatible with Motarala’s format for asaembly language
programe, text and object fikes. BK bytes of mamory are reguired
to run this package. The sssemblar oroducas & full sasembly
Histing on tha second pess, Including the hex codas for tha
Iacation counter and Tha instruction mremonics. & gembal table
lating is also produced. The text editor has full capabilities far
text edifing, mcluding line Insartios, privting, deletion and
modification; as wall B8 commands Tar changing one string of
charactars to anoithar and for searohing tha text Biuflars for a
particuiar charmoter string.

Basic Interpreter

A BASIT interprater has heen dovalopad wWhich will he
comparabie 10 the BEQOOD BE BASIC interpreter

Bufferad Data Linas

Altair G80n

Specrfications
Mo, of Boards Lip ta 3 additional

All data finas are Buffarad to peovide Fanout cagability of gyar Z0 W ke orr acessor

wtandard TTL bads Moded BERD
Technodogy M KADIES
Dars Word Saze, Bhas a
Imstructicn Ward Size, Bits =
Clack Frequancy, SOOAK Hz
Add Tirme, Register o Reaistar,
icranes Far DEta Word 2
Mumbar of FETrections T2
Input/Ouput Condrol
1AC Wvord Siza, Higs ]

Mumbies T 170 chpninals

Imtarrups Capabilisy
Type of Interrupl Syatam

Sottwara
Aesdent Asaamibler and Editor
Highar-lsved languaga
Monitor

Complama Software Library
Separsiety Priced

258 Memory Addrase
Locations Desianstod

Std

Maskable (nterrept Magussat]
prid M on- ek aki o IntErrspt

Yk

BASH

Resident Svatem Monitor
o PROHRA

Yion

The Altair G80b is also available in this Turnkey
Maodel which has a power indicator light and
controls for RESET and RUN/HALT on the front
panel. The system PROM monitor, when used in
conjunction with a terminal, eliminates the necessity
for toggling front panel switches to load bootstraps
or to examine and change memaory contents.
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