
altair·M 680b 
TECHNICAL INFORMATION 

The ALTAIR 680b microcomputer is an excellent 
compromise between computer power and low cost 
structure, without sacrificing design reliability. The 
system is based on the 6800 microprocessing unit, 
which adapts nicely to a minimum design configuration. 
The ALTAIR 680b 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. 

Almost a ll o f the 68Gb circuit r y is contained on a sing le large 
printed c ircuit board. including memory and a built -in I/ O port. 
T h e full front panel model contains a ll of the contro ls necessary 
to program and operate the computer and in cludes an add itional 
printed circuit board, w hich provides a ll of the log ic c ircuitry 
necessary to reset, halt or start the processo r. Also located on 

t his board are switches and associated LED ind icator lights for 
each of the sixteen address lines and eight data lines. The front 
panel circuit board mounts directly to the main printed c ircuit 
board via a 1 OO-contact edge connector. The power switch is 
located on the back panel of the un it for safety purposes .- A 
"turn -key" front panel model, wh ich eliminates a ll contro l except 
re sta rting the processor, is a lso avai lable . 

The basi c A LTA IR 680b computer can be subd ivided into five 
functional sections . These are the MPU and clock , the memory, 
an I/O port, control and indication, and the power supply. The 
first three o f these sections, a long w ith the power supply 
regulation components, are located on the main printed 
circuit board . 

At the heart of the 680b system is the 6800 Microprocessing 
Unit, which is large ly respons ib le for t h e overall simpl icity of the 
680b design. The 6800 MPU contains three 16-bit registers 
and three 8-bit r egisters . The program counter is a two byte 
register which keeps track of the current address of the program . 
The stack pointer is a lso a two byte register which keeps track 
o f the current address of the program and conta in s the next 
address in an externa l , variable le ngth push-down/pop-up stack. 
The index register is a two byte reg ister used to store data or a 
memory address for indexed addressing operations. There are 
two sing le byte accumu lators used for h o ld in g operands and 
results from the arithmet ic log ic unit (ALU). The 8-bit condition 
code register ind icates the results of an ALU operat ion. In this 
register there are two u nu sed bits, kept at a logic one. The 
remaining six bits are used to indicate the status of the f ollowing : 
carry; half carry; overf low; zero; negative; interrupt. 

The 6800 has seven d ifferent addressing modes , wit h the 
particu lar m o de being a fu nction of both the type of instruction 
and the actua l coding within the instruction . The seven modes 
include the following: Accumulator Address ing - one byte instruc­
tions, spec ifyin g either of the two accumulators; Immed iate 
Add r essing -two or th ree byte instructions, with the MPU 
addressing the location given in the 2nd or 2nd and 3rd bytes 

when the immediate instruction is fetched; Direct Addressing ­
two byte instructions w hic h a ll ow the user to directly address 
t h e lowest 256 bytes of memory in the machine; Extended 
Addressing - three byte instructions, the second two bytes 
referring to a n abso lute address in memory for the operat ion; 
Indexed Address ing - two byte instruct io ns, the second byte 
being added to the 16-bit index register to g ive the address of 
the operand; Implied Addressing -one byte in struct ions and 
the instruction itse lf gives the add ress; Relat ive Addressing-
two byte in structions where the second byte is added to the 
lower 8 bits, al lowing thp. u se r to address memory + 12 9 to 
-125 bytes from the locat ion of the present instruction. 

There are severc=1I timing and co ntrol signa ls required to 
operate the M PU . TINa clock input s are n~quired, phflse 1 and 
phase 2 . T hese must be nonoverl a pping a nd run at the Vcc 
vo ltage leve l. In the 680b the clock is i"I 2·M H z crysta l contro lled 
osc illator w it h log ic to provide a 500 · KHz two phase c lo c k . 

Sixteen act ive high addrec;;s outpu ts a re used to spec ify the 
sect ions of memory or I/O t o be ljsed. Thes e can drive up to 
one standard TTL loa d a nd 1 30 pf. Th ere are a lso e ight 
bi-directiona l data lin es w ith the same drive capAbility as 
the address lin es. 



NEW MEMORY FEATURES 
MITS is pleased to an nounce the development of a 16K stat ic 
memory card for the A ltair 680b. With an access time of 2 15 
nanoseconds and low power cons umption of 5 watts, we feel 
that this is an excellent addition to the A ltair 680b. 

The 680b cabinet has room for up to three 1 6 K static memory 
ca rd s, thereby increas ing the memory of the Altair 680b to 49 K. 

SPECIAL FEATURES 
PROM monitor. 

17 02A PROM monitor chip programmed so that you ca n 
immediately load and run paper tape object programs such as 
the text ed itor a nd assemble r (see below). 

Asynchronous Communication Interface Adapter (ACIA). 

Allows the machine to transmit and receive a c h aracter at a time 
rathe r than one bit . Minimizes software needed for lID routines. 
Contains c rysta l clock for baud rate synch ro nizat ion. User­
se lectable f or RS232 . Baudot, TTY. 20ma cu rrent loop. Baud 
rates o f 50, 75,110 , 134.5,150,200,300,600, 1 200, 
1800, 2400, 4800, and 9600. 

Tvvo Pass Resident Assembler and Text Editor 

A two pass resident assemble r and text editor wi ll be ava ilable 
for assembly language programming . This software is 
compat ible with Motorola's format for assembly language 
programs, text and object files. 8 K bytes of memory are required 
to run this package. The assembler produces a full assembly 
li sting on the second pass, inc luding the hex codes for the 
location counter and the instruction mnemonics. A symbol table 
listin9 is a lso produced. The text ed itor has fu ll capabilities for 
text editing, including line insertion, printing, deletion and 
modification; as wel l as commands for c hanging one string of 
c haracters to another a nd for search ing the text buffers for a 
particular character st ring . 

Basic Interpreter 
A B AS IC interpreter h as been developed wh ich w ill be 
comparable to the 8800 8 K BASIC interpreter. 

Buffered Data Lines 

A ll data lines are buffered t o provide fanout capabil ity of over 20 

standard TTL loads. 

The Altair 680b is also available in this Turnkey 
Model vvhich has a povver indicator light and 
controls for RESET and RUN/HALT on the front 
panel. The system PROM monitor, vvhen used in 
conjunction vvith a terminal, eliminates the necessity 
fc,r toggling front panel svvitches to load bootstraps 
or to examine and change memory contents . 

Altair 680b, to 49K. 

A lta ir 680b 
Specifications 

N o . of Boards 

Microprocessor 
Model 

Tec hnol09Y 
D ata Word S ize, Bits 
Instruct ion Wo rd S ize, Bits 
Clock Frequency, 

Add Time, Register to Register, 
Microsec . Per Data Word 

Number of In structions 

Input/Output Control 
I/ O Word Size, Bits 
Number of I/O channe ls 

Interrupt Capab ili ty 
Type of Interrupt System 

Software 

Res ident Assembler and Editor 
Higher-level language 
Monitor 

Comp lete Software Li brary 
Separately Priced 

Up to 3 add itiona l 

6800 
NMOS 
8 
8 
500K Hz 

2 
72 

8 
256 Memory Address 
Locat ions Desig nated 
Std . 
Maskable ( Interrupt Request) 
and Non-maskable Inte rru pt 

Yes 
BAS IC 
Resident System Monitor 
on PROM 

Yes 
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