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January LS, 1876
Altair 680 UPDATE INFORMATION

Due to delays in shipment of the first generation Altair 6B0O, it has been
decided to upgrade all Altair 680's to the second peneration design. This
means thal the Altair 680 will Include the following items at no additional
cost:

1} PROM momitor. 17024 PROM chip programmed sc that you can in-
mediately load paper tame. Also contains interrupt vectors for
scftware, reset, maskable, and non-maskable interrupts.

2) Asynchroncus Communication Interface Adapter (ACTIA). Allows
machine to transmit and receive a character at a time rather
than onc bit. Minimizes software needed for 1/0 routines.
Containes crystal clock for bavd rate synchronization. User-
selectable for RS232, TTL, 60 ma, or 20 mi current locp. Baud
rates of 110, 150, 300, 1200, and 2u00,

3

et

Compatible with all Motorola 6800 software. This software will
be available from MITS, Inc.

kbf While these changes will greatly enhance the Altair 680, this change will
cause a 30-60 day delay in delivery schedule.

7450 ALAMO SE, ALBUQUERQUE, NEW MEXICO 87106






MITS ALTATR 8800

frlee List
January 1, L1970
Dayn

Part Number Description Kit Assem Delivery
8800 Altair BAOD Compuler $  439.00 5 621,00 60
COMTER II Terminal w/Audio Lasseifte I/0  780.00 320.00 60
CT-256 Comter 256 Terminal 745,00 485.00 45-60
CT257,8 or 9 Fages 2, 3, or U4 for CT-256 §95.00 105.00 45-E0
CT-8096 CRT Terminal TBD TBD TRD
83-¥YLCT Low Cogt Terminal 129,00 169.00  45-60
88-80LP Line Printer & Controller 1,750.00 1,975.00 60
RI-TTY Teletype ASR-33 1,500.00 1,500.00 B0
BB-HMM 4dds 256 words to BB-M(CS 14,00 26.00 30
B88-1MCS 1K Static Memory 97.01 139.00 30
AB-UMCD 4X Dynamic Memory 195.00 275.00 60
84-DC0D Disc Controller & L Drive 1,480.00 1,980.00 &0
88-DISC Disc Drive in Cabinet 1,180G.00 1,600,00 &0
88-DMAC Direct Memory Acuess Cont. 98,00 159.00 TBOD
85-DMAE Direct Memory I1/0 Channel 126.00 186.00  TBD
28-DMAT Direct Memory I/0 Channel 123.00 183.00 TBRD
A8-4PIO0 4 Port Parallel I/0 86.00 112.00 30
38-PF Extra Port on 4FIO 30.00 39.040 30
89-2510 2 Port Serisl Beoard ([State

I1/0) 115.00 1uh, Q0 30
88-5P Extra Port for 2510 Beoard 24, 00 35.00 30
88-EC Expatnder Mother Board only 16.00 31.00 30
88-ME 88-EC inc. conrectors and

card guides 65.00 138.00 an
88-EBC Expander Cabinet 394.00 485,00 60
BB-EXC Extender Card 57.00 B3.00 30
88-ACR Audie Cassette Record Interface 128.00 174.00 30
BE-VI Vectored Interrupt 126,00 179.00 a0
88~-RTC Real Time Clock 53.00 4,00 30
B88-PFCB Prototype PC Board 57.00 24,00 30
BB-FAN Cooling Fan 16.00 20.00 30
88-TMC FROM Memory Card (no PROM's) 65.00 128.00 60
88-PROM FROM's {256 x § Bytes) 25.090 37.00 60
88-FPC PROM Programmer Card CONTACT FACTORY 90
2508 I/0 Socket for Cabinet Case 11,40 25.00 30
M5-416 MITScope—-4 channel scope 127.00 189.00 30
GAQF 680 MPU Unit (Assem state I/0) 345.00 420,00 [510)
€80T 680 Less Front Panel 280,00 60
680 CPU B4 CPO Board w/microprocessor chip 195.00 275.00 &0
680 PROM 256 x B-Bit PROM 25.00 37.00 60
§B0FAN Peewee Fan Option 15,00 20.00 60
6808acket 680 IC Socket Option 29,00 42.00 60

NOTE Prices, specifications, development and delivery all subject to change
without notice.



Nays

Suqgooolorl Hu00 Syatum dricus Kit fizsnm Dnlivery
Giyatnom | ALTAIH Basic [ L,717.0m1 2,2hb.00 6il
ayastom LI ALTALN Exbtendad Basic [1 1,893, 2,566,00 61
System TIT ALTALR DOS/Hasic 117 A, 714,00 6,397,000 nrl
System lw ALTAIR Extendod Engr/ffhcetn IV 7,930.00 9,985,010 120

(To substitutes teletype for COMTER II add $720.00 to kit or $580.00
to assemblad prica.g

Postags and Handling for systems will be subjsct to quotation.

Software for B800 Systems

Prices far Purchasers of 8800 plus:

4K Basic $150,00 4K memory, 1/0 § 6&0.00 30
8K Basic §200.00 w/ BK memory, 1/0 $ 75.00 30
EXT Basic $350.00  w/12K memory, 1/0 $ 150,00 30
Package #1 $175.00 w/ BK memary, /0 $ 30.00 30
oo0s $500.00  w/12K memory, I/0 % 150,00 60
DEBUG $100.00 4K memory, [/D $ 25.00 60

$15.00 copying charge for update copy or second copy
of above software. Copying charge in addition
to update charge will be impossed for thoss
updating their softuars.
PLEASE SPECIFY PAPER TAPE OR AUDIO TARE WHEN ORDERING SOFTWARE
except for D05 which is availabls only on DISC.

Mahuals
CT-256 Operator's 6.50 BASIC Language
Assembly 10.00 Documentation 10.00
Theory of Opsration 10,00
T
8800 Eg:;;gf; s ;'gg Special Offar--A11 Three
Theory of Dparation 9.00 Menuals in a Binder--$15.00
680 Operator's 7.50
Assemhly 7.50 Special Offer~-All Three
Theory of Operation 10.00 Manuals in a Binder~-$14.50

Postage & Terms

Terms: Lash with order, Mastercharge or Aankamericard
Postage & Handling:
1, Add $8.00 for each terminal, computer, line printer
and disc
Z. Add for Modular Boards
a. -0= if ordered with computer
b. $3.00 if ordered separately
3. Postage ineluded in price of manuals
4. Teletype orders will be sent truck freight charges
collect,
5. Canada, Hawaii & Alaska postage charges subject to
guatation.

Above applies to domestic shipments in U.S.A. only. GOversaas
shipment, unless otherwiss specifisd are usually made by
airfreight via our shipping agents, Emery Airfreight, on
airfreight collect hasis,



Naysy

Suggustod #1400 Systum Prices Kit Acisom Dnlivary
fiyatom | ALTAIR Rasic I L,71z.0m 2,265,00 60
System Il ALTAIR Extendesd Basic IT 1,893.08 2,566.00 60
System I[II ALTAIR DN5/Basiec 171 4,714.00 6,3%37.00 ag

S3ystmm l¥ Al TAIR Extended Engr/fcctn 1Y  7,937.00 9,985,000 120

{To substitute telstyps for COMFER II add $720.00 ta kit aor $580,00
ta assemblad price.{

Postage and Handling for systems will be subject to quatatian,

Software for BE00 Systems

Prices for Purchasers of 8800 plys:

4K Basic $150.00 4K memory, 1/0 § 60.00 30
8K Basic $200,00 w/ 8K memory, I/D § 75,00 30
EXT Basic $350.00  w/i2K mamary, 1/0 $ 150.00 30
Package #1 $175.00  w/ BK memory, 1/0 $ 30.00 30
Dos $500.00  w/12K memory, I1/0 $ 150.00 60
DEBUG $100.00 4K memory, 1/D $ 25.00 60

$15.00 copylng charge for update capy or sscond copy
of above softwars. Copying charge in addition
to update charge will be imposed for those
updating their softuare.
PLEASE SPECIFY PAPER TAPE DR AUDIO TAPE WHEN ORDERING SOFTWARE
except for DOS which is availabls only op DISC.

Manuals

L7256 Operator's 6.50 BASIC Language
Assembly 145.00 Documentation 16.00
Theory of Operation 10.00

'

gagon Operator's 7.50 Special OfFfer~-All Thrae
Assembly : 2-00 Manuals in a Binder--$15.00
Theory of Operation 9.00

680 Jperator's 7.50
Assembly 7.50 Special Offer~-All Thres
Theaory of Operation 10,00 Manuals in a Binder--%$14.50

Postage & Tarms

Terms: Cash with order, Mastercharge or Bankamericard
Poatage & Handling:
1. Add $8.00 for each terminzsl, computsr, line printer
and disc
2. Add for Modular Boards
a. -0~ if ordered with computer
b. $3.00 if orderad separately
d. Postage included in price of manuals
4. Teletype orders will be ssnt truck freight charges
collect,
5. Canada, Hawaii & Alacka pastage charges subjesct to
guotation,

Above applies to domestic shipments in U.5.A. only. Duerseas
shipment, unless otherwise specified are usually mads by
airfreight via our shipping agents, Emery Airfreight, on
airfreight collect basis,



NOTE

Part Number

BBOO

COMTER II
CT-256
CT257,8 or 9
CT-8096
38-VLCT
B88-8OLP
A8-TTY

38-MM

88-1MCS
88-4MCD
88~DCDD
88-DISC
88-DMAC
88-DMAE
H38-DMAT
88-4PI0
88-PP

98-281I0

28-5F
88-EC
B8-MB

B8-EBC
BB-EXC
88-ACR
88-VI
88-RTC
BE-PPCH
B8~ FAN
88-FMC
B8-PROM
BB-PPC
2508
MS-u18

GROF

B80T

680 CPU Bd
8BD PROM
GROFAN
B680Sacket

MITS ALTATIR ARBOD

Price List

Bescrinting

Altair 8800 Computer

Terminal w/Audio Cassette I/0

Comter 256 Terminal

Pages 2, 3, or 4 for CT-256
CRT Terminal

Low Cost Terminal

Line Printer & Controller
Teletype ASR-33

Adds 256 words to 8B-MCS
1K Static Memory

4K Dynamic Memopy

Disc Controller & 1 Drive
Disc Drive in Cabinet
Direct Memory Access Cont.
Direct Memory I/0 Chanmel
Direct Memory I/0 Channel
4 Port Parallel I/0

Cxtra FPort on 4PIO

2 Port Serial Board (State
1/0)

Extra Port for 2510 Board
Expander Mother Board only
28-EC inc. connectors and
card guides

Expander Cabinet

Extender Card

Auvdioc Cassette Record Interface 128.00

Yectoraed Interrupt
Real Time Clock
Frototype PC Board
Cogling Fan

PROM Memory Card {no PROM's}

PROM's (256 x 8 Bytes)

PROM Programmer Card

I1/0 Socket for Cabinet Case
MITScope--U4 channel scope

680 MPU Unit (Assem state I/0)

680 Less Front Panel

CPU Board w/microprocessor chip 195.00

256 x 8-Bit PROM
Peewee Fan Option
680 IC Socket Option

Peryr
Kit Asriem Tl ivery
439.00 5 BYl.00 60
780,00 220,00 B0
T45,00 882.00 45-60
95,00 165,00  45-80
TBD TED TED
129,00 169.00 45-60
1,750.00 1,975.00 60
1,500.00 1,500.00 60
i, 00 26,00 30
97.00 139.00 30
195.00 275.00 &0
1,480.00 1,380.00 B0
1,180.00 1,600.00 B0
98.00 143.00  TBD
126.00 186.00 TED
123.00 183.00 TBD
86.00 112.00 30
30,00 39. 00 30
115.00 144.00 30
24,00 35.00 30
16.00 31.00 30
65.00 138.00 30
394,00 485.00 &0
57.00 93,00 30
174.00 30
126.00 179.00 90
53.00 84,00 40
57.00 ay, 00 30
16.00 20.00 30
65.00 128.00 60
25.00 37.00 60
CONTACT FACTORY a0
11.00 25.00 30
127.00 189.00 30
345.00 420.00 B0
280.00 60
275.00 €0
25.00 37,00 B0
16.00 20.00 &0
-28.00 H2.00 B0
change

danuary 1, 197

Prices, specifications, development and delivery all subject to

without notice.
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ALTAIR SOFTWARE LIBRARY

#1020751 -~ $2,00

Author: Gerhald langel

Length: 46 lines of Basic

Title: tddition problems
Produces a group of math addition
problems and answers. Written to
use PRINT USING, a feature of Lx-
tended Basic, to format its output.

#1020752 —- 52,00

Auther: Lee Eastburn

Lenpth: 290 locations

Title: Frint program

Dumps a program with page headings,
an address field and the ocotal con-
tents of the address. Zolumns are
provided to £ill in labels, instruc-
tion mnemonics and comments,

#1321751 -- $2.00

Muthor:  Jack Coats Jr,

Length: 46 bytes

Title: A Dual-Tasker

An interrupt level routine to switch
between two tasks. LContext is saved
on the stack and the stack peinter
is =zaved in memory.

#10277h]1 -- 52.00

Buthor:  Jack Coats Jr.

Length: 43 hytes

Title: Time of Day routine

Using the real-time-clock Interrupts
this program keeps track of the hours,
minuztes, seconds and hundredths of
seconds that elapse. The data is
stored in binary coded decimal.

#LlO27752 - 52,00
Author:  PRoger J. Walker

Length: 53 bytes

Title: TVTDR-I1/0 handley for TVT-II
TYTDR is designed to overcome a de-
ficiency in the TYT-1] that prevents
it from blanking to the end of the
line when a carriage return is cutout.
The appropriate number of spaces are
output instead of a carriage return.
Instructioms for interfacing to Altair
Basic are given,

#113751 -- 32,00
inthor: Jack Coats Jr.

Length: 83 bytes

Title: BCD multiplication subroutine
Currently set up to multiply tws 8-
digit numbers in memory and give a
le=digit number in memory for a re-
sult. Can be changed for different
size numbers without much difficulty.

PAGE b

#1030751 -- 52,00
Author: Lee Easthurn
length: LOAD section-71 bytes

HBUMP section-906 bytes
Title:  ASCIT Octal Loader and Dumper
The DUMP section outputs the contents
of the block of memory in ASCII cctal
(3 charaeters ["@" - "7''] for each
byte), Twenty bytes are printed on each
line of cutput. The LOAD section loads
a tape of the same format, ignoring all
characters excspt "' through"7." The
start and end locations are specified
by changing L¥Is in the programs them-
selves.

#1030752 -- $2.00

Author:  John Trautschold

Length: 16 bytes

Title: VLOT load program

Allows entry of a lead address and pro-
gram data in octal from a VLCT keyboard,
The entered data is displayed for veri-
fication. Documented with high 8-bits
of start address as "¥XX" so the program
can easily he located at the start of
any memory page {(a block of 256 consec-
utive memory locatiens, the first loca-
tion of which has an address divisible
by 256 [decimall},

#117751 -- 55.00
Author: 5. Armstrong
Length: 124 instruction bytes {not
including embedded NOFS)
342 data bytes
Title: Punch tape label
Punches paper tape labels by using 5
tape frames to make a block letter., (an
"print" any alphabetic, numeric, or com-
mon delimeter. Additional characters
can easily he added, "Prints" an entire
line at once with separating blanks.

#117752 -- no charge
Author: Jerry Ford

Length: 318 bytes

Title: JAMON - a teletype monitor
This monitor allows examining {dumping)
of memory blocks, depositing into mem-
ory blocks and jumping te a specified
address., A1l inputs and outputs are in
octal. Subroutines for character input,
character output, cctal input and cctal
output are included.



ALTAIR SOFTUARE LIBRARY PAGE 7

#1117751 -- 52,00

Author:  George Rompot

Length: 41 bytes

Title: 3ET -~ a "Lifeline" subroutine
A well-documented subroutine to per-
form the functions of the TGET and
LGET subroutines specified in the
lifeline article in Byte magazine.
(Dctober 1975, pp. 34-4I) Includes
test routine.

#1117752 —- 52,00
Author: Gecrge Rompot

Length:; 25 bytes

Title: CHECK

A well-documented subroutine to cal-
culate a 16-bit sum of an area of
core specified in the calling param-
eters. Optionally checks the com-
puted checksum with a checksum pro-
vided in the calling sequence. 4&
testing orogram iz included.

#1121751 -- $2.00

Author:  Gary Tack

Length: 152 bytes

Title: Random Magic Squares
Generates 3 numbers which are used
to make a magic square (a 3x3 grid
in which the sums of the numbers in
each row, column and diagonal are
equal), All "magic squares" can be
generated since 3 numbers character-
ize a maglic square. Each group of 3
numbers generates a distinct magic
square. Stores magic square infor-
mation in memory., Doesn't do any
input/output,

#1123751 -~ $15,00
Author: dJim Gerow
Length: 33 pages
Title: £ FORTRAN simulator for the
BOSQ
A FORTRAN program to take as Input
the code generated by Mr. Gerow's
Crogs Assembler (#521751) and simu-
late the Altair's execution of the
code. Extremely useful for debugging.
4 manual is ineluded with the source
listing, & list of changes to be
made to eross assemblerz received
before December 1, 1975 to allow them
to work with the simulator is given.



ALTAIR SOFTWARE LIBRARY PAGE b

F1020751 -— 52,00 F103675L -— $2,00

Author: Gerhald Hansel Author:  Lee Eastburn

Length: 46 lines of Basic Length: LOAD section-7¥1 bytes
Title:  Addition problems LUMP section-96 bytes

Title: &50IT Octal Loader and Dumper

Produces a group of math additien
The DUMP section cutvuts the contents

problems and answers. Written to

use PRINT USING, a feature of Ex- of the block of memory in ASCIT cctal
tended Basic, to format its output. (3 characters ["@" - "7"] for each
byte). Twenty bytes are printed on each
1020752 —~ 2,00 line of output. The LOAD secticn loads
Author: Lee LCastburn a tape of the same format, ignoring all
Length: 290 locations characters except "@" through"7." The
Title: Print program start and end locations are specified
Dumps a progran with page headings, by changing LXIs in the programs them-
an address field and the octal con- selves,
tents of the address. Columns are
provided to fill in labels, instruc- #1030752 —— $2,00
tion mnemonics and comments, Author: John Trautschold
Length: 16 bytes
#1021751 -- $2.00 Title; VLCT load program
Buthor:  Jack Coats Jr. Allows entry of a load address and pro-
Length: U46 bytes gram data in octal from a VLCT keyboard.
Title: A Dual-Tasker The entered data is displayed for veri-
an intervupt level routine to switch fication, Documented with high 8-bits
hetween twe tasks., Context is saved of start address as "¥XXX" so the program
on the stack and the stack polnter can casily be located at the start of
iz gaved in memory. any memory page (a block of 256 consec-
utive memory locatiens, the first loca-
#1027751 -- $2.00 tion of which has an address divisible
Euthor:  Jack Coats Jr. by 256 [decimall).
Length: 43 bytes
Title: Time of Day routine #11775L ~- 45,00
Using the real-time-cleck interrupts Author: &§. Armstrong
this program keeps track of the hours, Length: 124 instruction bytes (not
minutes, seconds and hundredths of including embedded NOPS)
sacolds that elapse. The data is 3u2 data bytes
stored inm binary coded decimal. Title: Punch tape label
Punches paper tape labels by using 5
H1027752 ~- £2,00 tape frames to make a bleck letter. Can
Tuthor: Roger J. Walker "opint" any alphabetic, mumeric, or com-
Length: 53 bytes mon delimeter. Additional characters
Title: TYTUR-I/0 handler for TVT-IT can easily be added. "Prints" an entire
TVTDR is designed to overcome a de- line at once with separating blanks.
ficiency in the TVT-II that prevents
it from blanking to the end of the #117752 -- no charge
line when a earriage return is output. Author: Jerry Ford
The appropriate number of spaces are Length: 318 hytes
cutput Instead of a carriage return. Title: JAMON - a teletype monitor
Instructiors for interfacing to Altair This monitor allows examining (dumping)
Basic are glven, of memory blocks, depesiting into mem-
ory blocks and jumping to a specified
#113751 —— $2,00 address, A1l inputs and outputs are In
Author: Jack Coats Jr. octal, Subroutines for character input,
Length: B3 bytes character output, octal input and occtal
Title:  BCD multiplication subroutine output are included.

Currently set up to multiply two 8-
digit numbers in memory and give a
i16-digit number in memory for a re-
sult. <Can be changed for different
size numbers without much difficulty,
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1117751 ~- 52,00

Auther: George Rompot

Length: U4l bytes

Title: GET - a "Lifeline" subroutine
4 well-documented subrouting to per-
form the functions of the TGET and
LGET subroutines specified in the
lifeline article in Byte magazine.
(Detober 1975, pp. 34-4I} Includes
test routine.

#1117752 -- $2.00

Auther: George Rompot

Length: 25 bytes

Title: CHECK

& well-documented subroutine to cal-
culate a 1l6-bit sum of an area of
core zpecified in the calling param-
eters. Optionally checks the com-
puted checksum with a checksum pro-
vided in the calling sequence, A
testing program is included,

#1121751 -- $2.00

Author: Gary Tack

Length: 152 bytes

Title: Fandem Magic Squares
Generates 3 numbers which are uszed
to make a magic square {a 3x3 grid
in which the sums of the numbers in
each row, column and diagonal are
equal), A1l "magic squares" can be
generated since 3 numbers character-
ize a magic square. ZEach group of 3
numbers generates a distinet magic
zquare, Stores maglec square infor-
mation in memory. Doesn't do any
input/output.

#112375) -- $15.00

AQther: . Jim Gerow

Length: 33 pages

Title: A FORTRAN simulator for the
B80BC

A FORTRAN program to take as input

the code generated by Mr., Gerow's

Cross Assembler (#521751) and simu-

late the Altair's execution of the

code, Extremely useful for debugging.

& manual is included with the source

listing. A list of changes to be

made to cross assemblers recelved

before December 1, 1975 to allow them

to work with the simulator is given.









ALTAIR COMPUTER COMPARISON CHART

Features Altair 680 Altair 8800
Maximum waorg size 24 bits (byte oriented) 24 bits (byte orientsd)
Arithmetic unit 8-bit parallel B-bit parallel
Minimum cygle ima : 4ps 2 ps
Program instructions 72 4]

Maximum memory size 65H Dytes 5k byfes
internal expandability B interiace cards T5Uinterface cards
Interrupt 3 levals B levels
MPU 5800 (Motorola, AMI) B080 (Intel, T1y
Approximate system cost .
{Ik memary, 10, case, P/S) : $300 $600
Miscellaneous Fewer parts Minimum of 4 pc boards
2 printed circuit boards
Smaller size

! Built-in TTY interface

TOV_TAL0

T1—S-volt, 1.7A transformer

VR |-—T80E reguiator .

XTAL—2-MHz crystal

M!xc —Fuﬁe holdet {Buss HKP-CL, Tine
cord, fan (IMC 3" Ia'0 socket

MAIN BOARD PARTSLIST  [CW_MLH4 *‘R26,R27,R56,RST.R58. RS9 —nat used
: LCXICY, ICTT—0: - R32 o R55—3000 shms
BDI—Bndge rectifier (V1048) [{oF R lCM ICEB, ICCC—1702 -. * BP1—Spdt 1eggle switch

C1—3300-pE, 53V electrolylic capacilor DD, ICFF_T[ 04
£2,03—100-pF, S0-¥  electrolytic ICEE, ICMM—-'M-LIO

a‘ (i:m' 3 JCRICICLL. ICSS—T4LS0S
o CO0.33IF, 50-V dis i
H fse coramic | ENN_74L527

ce Jan

CID 3—0 1-4F, 16-¥ disc eapacitor 01,03, Qd—TlS?B e (DB-ZSS! sockets (M4-pin, 22 ; 16-pin, 205
n €11,C12-0. 33-pF, 16-¥ disc capacitor SZ—E 947 pin, 4; 40-pin, 1). case opuonau
xcept where noted, iollnwmg rﬂlsmrs Nole—'[’hc following are available from

E CM—U O1-pF, 16-V disc capacitor
CI15—L-JF, 53V electrolytic capacitar Are bawatt, 57 ) ~ MITS, 6328 Linn, M.E., Albuquergue,
v DLD2,DT o D I—1N004 diode RI1,RZ—-23 shms, 2-wali, ¥% - . NM BTi08: complets kit fall parts)

;;-i D3 to D6—IN4T33A. 9.1-V zener diode R3.R4,R5,R7I—i0okms  ~ - © . #680F at $293; complete kit except for

Fl—I-A, 250-V ac, 3-AG fuse R6—1 30 ohms, |-watt, 5% .- [ront panel board #SRUT ar $240; kit
A-—T40a . R8,R11—800 chms Siv. . #6ROMPU, including pe board, 68

TICB—T4T3 s e R9—220 ghms, 1-watt, 5% MPU, (k memory, and all main board

- ICC, ICUU—=T408 .. RI4,R28to R31—7500 ohms companeats except power supply at

' ICD.ICE, lcs—-m') RIZ.E 1S, R16.R 17— 1000 chms smu front panel and MEU pe boards
ICF,iCG—74LS01 R13—4?(I ohms PC a1 $48; 10 socket kit ul $29; fan

ICH,ICTACK, [CLICM,ICN,ICP, Ri4,R20,R21—390 ohms lm at $16; 256 x #-bit PROM kit at 542;

. ICR=1102 R1% & 19—330 chms - .00 7. toestruction information package is

© T ICT ICU,ICG G KO HH AC PP, R22.=33 000 ohms ’ L --'free. with self-addressed stamped 9
12 envelope .

FCRR—74L30 T mazaazsaso—mmum;

L e . - Ehsmmirie il B o D mweisind

memary address location will than
appear as lighted and unlighted LED's
In the DaTA display.

To change data in a location, the
desired data is written via the DATA
switches and enterad by operating tha

o © pEroSIT switch. This triggers a one-

Fig. 8. Fron) panel shot multivibrator, enabling the data
containg address information to tha data bus and caus-
?m d“f‘ A’;‘;wfé’s A ingthe R/W signal to go low. Since the
EB_':'“ - o ;;f,au o ;7! teset  A0dress bus is already connacted 1o
ROARD suitch, and LED the switches by being in Lhe halt state,
indicators. the write pulse causes the datz 1o be

written into the salected RAM address.
When the RESET switch is operatad,

the CPU resets. This, in turn, initiales a

. restart sequance. That is, the address
i bus is pulled to the high state and
causes the hard-wired data in the

s
£

addressing location 17577 (in octal). A

"‘ board jumpers o be used as the re-
! n start address.

L] - Aceess 1o the /O port is gained by
|

o

U sequence of events then gccurs that
3 . o POPULAR ELECTRONIES
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Basic System Philosophy. The
basic MPU, memory, O (input/
gutputy, and power-supply Circuits
In the Altair 630 are located on a
singla printed c¢ircuit board. The addl-
tion of a gompact power iranslormer
makes this assembly a complets com-
puter system. (Front-panel switch
programming can be used, but in the
absence of this assembly, PROM's or
AOM's must ke installed for pro-
gramming.]

The front-pane! assembly con{sins
all the logic needad to reset, halt, or
start the processor. Also, any memory
ceall ¢can ke read or written into from
tha front panel via 16 apoRESS and
alght baTa switches. Mounted on the
front-panel circuit board is a 100-
contact adge connector that permits
the main MPU board to piug direct-
ty into the tront panel, thus eliminat-
ing the need for 4 winng harness.
{In systems that do not use the front-
panel assembly, the MPU board au-
tomalically starts running at an ad-
dress specifled by eithera PROM ar a
hard-wired patch.) The front pansl
contains 27 LED's that indicate the
state of each switch, As a safely mea-
sure, the POWER switch is located on

G

the back of the cahinet to obviate the
possibility of its being accidentally
operated during programming.

The basic computer contains 1024
bytes of memory and has provisions
tor an additipnal 1024 bytes of PROM
ot ROM memary. An /0 ¢channel and
interface are also included in the basic
system. The I/O channel can be con-
figured Lo intertace R5-232 or a20-mA
or 60-mA TTY Igop. This means that
anyona who can oblain an old five-
level Baudot-type Teletype—suth as
the MQD-15, MOD-19, lc.—can use it
as a computer terminal. (Many such
Teletypes arg availabie for less than
$100 and frequently for as little as $25
nationwide.) .

The Altair B0 can be built with
either a full-programmability or a
“turn-key” front panel. The fatter elim-
inates all controls except restarting
the pracessor. There are a number of
applications where Inis is desirable to
eliminate the possibility of having an
operater affect the contents of the
memory of the computing cycle. An
example might be in a sophishcated
intruder-detection systern where the
only control provided for the cperator
is essentially on/eff,

iz shown kere in block-dingram form.

Software. The software associated
with the 6800 MPU includes an editor,
PAOM maniter, and assembler, as
contrasted to the editor, assemblar,
maoniter and basic for the Altair 8800
computar.

System Detalls. The Altair §80
computer is composed of five sec-
tions: MFU and clock, memory, con-
tro) and indication, /O part, and power
‘supply.

MPU and Clock. As mentigned aar-
liar, the MPU and clock are tha new
8800 L3I chip. Its basic internal ar-
rangement s shown in Fig. 1. The
main slemants ara instruction de¢ode
and control, instruction reglster, data
and address registers and bufters,
16-bit index register, 18-hit pragram
countar, 16-bit stack pointer, iwao B+bit
accumulators, conditlon cade regis-
ter, and ALU {arithmetic logic unit}.

Tha timing and control inputs and
outputs for the 5300 chip are:

Phase 1 and phase 2 clock
{p1,02)—a nonoverlapping 500-kHz
clock at V...

Address bus A0 through A15—16
high active outputs that determine
address or KO sections to use.

1¢THLER ELECTHONIES
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DISPLAY PARTS LIST
C1,C40.31-uyF, 12-V disc ceramic

x| £101 4

C2,C3—0.47-uF. 12-¥ disg ceramic
cipacilor

DA0] to DA 15, DGO 10 DDO?, and D31
to DSI—RL2I light-emitting diode

ICAICB.TCC,ICD.ICI—T4L50%

ICE,ICF ICG, ICH—4449

ICI—74100

ICKICL—261123

Following resistors are Vi-watf, 5%:

Rlto R1ER20 to R2T—1500 ohms

R17 to R15-=20.000 ohms

R28 to R30,R33 10 RI7—4700 ohms

. R3{ o RIB—1000 chms
© RIDR40—10,000 ohms
» 8CI1 10 SC12—0.1-@F, 12-V disc cergmic

aitor
SA00 to SALS.SD00 to STHT, 524 Spdlt
e switch K
.2?;-&Slpd1 mcm:dnst:.rr Ioggle swilch .

Data bus DO through D7—eight high
active bidirectional lines for transfer
¢ and from memory and peripherals.

Halt signal [HLT}--low active input
that ceases activity in tha computer,

Readfwrite signal (R/W)—in the high
stata, signals the memory and
peripherals thatthe MPU s in the read
condition; in the low state, signals that
the MPL i5 in the write condition.

Valid temory address (VMA)
—signets external devices (mem-
ory and IO} that the MPU has a valid
address on the mamory bus.

Catabus enable (DEE)—egnables the
bus drivers.

Bus available (BAj—indicates ma-
chine has stopped and address bus is
available.

Almost entive computer is assembled on a single large pc board
{left). Board at right is for front panel. Boards plug together.

Reset (RES)—resets and starts the
MPU trom a power-off condition, A
positivegaoing edge on this input tefls
the MPU to begin the restart se-
quencs,

Imerrupt request (IRC}—when low,
tels the MPU to start an interrupt se-
quence (save the registers on the
stack, set interrupt mask bit high so no
other interrupts can occur, and vector
to the interrupt address). This type of
intarrupt can only ocgur if the inter-
rupt mask bit in tha condition code
register is low.

Nenmaskable interrupt (NMIj—

T DATR I.INKLB TO By

PRGN

] E-
—E

ADDRENE LiNEE

el p—

f_..._.—_.__.._.___....._...__-....._
o U,

AAQME SET UP A3 284 X & MTY
RAMY ARE 24 ¥ | BTY

Fig. 2. There nve cight RAM'S (RAM 0 throngh RAM Y} and four PROM s
(PROM ¢ dhrough PROM 3) in the computer's memory sysfem.
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essentially the same as the IRG, ox-
cept it is not dependent on the condi-
tion code register.

The clock is & 2-MHz crystal-con-
trolled oscillator that uses a pair of in-
varters that drive flip-fivps to form a
500-kHz, two-phase clock that is dis-
tributed to the MPU, memory, and 1/
sections in the computer via inverters
and buifers.

- Magmory. The memaory system con-
sists of 1024 words of B-bit-wide RAM,
using 2102-type 1024 x 1.-bit devices,
and up ta 1024 wards of PROM, using
uitraviolet-erasable 1702 devices. The
basic arrangement is shown in Flg. 2.
The low-order address bits are fed to
both the RAM's and FROM's.

Front Panel. The front panel assem-
bly containg the AUNHALT switch, with
a LED for each switch position; a reset
switch with no LED indigator; and the
ac power ON LEDindicator (Fig. 3). The
16 ADDRESS swilches and eight paTa
switches each have their own LED in-
dicatar.

The UEFOSIT, RESET, paTa, and
ADDRESS switches are enabled only
when the RUNHALT switch isin the HaLT
position, atwhich time, aretriggerable
one-shot multivibrater drives tha hait
input of the MPU low. This, in turn,
drives the bus-available (BA) signal
high and also conditions the other
switches. To view the data in any
miemory location, the AUNHALT swilch
must be placed in the HALT position
and the ADORESS switchas set lo the

required address. The data at that

i)







causes an output to the builtin TTY
cutput jack and at ihe Teletype itsalf.

Power Supply. The main 5-volt line
Is generated within the computer by a
conventional bridge rectifier, filter
capacitor, and IC regulator girguit. A
32-.vglt winding on the transformar is
used 1o generate the unregulated =16
volts requirad for the TTY interface
systerm, while a —16-volt fing is fed ta

four zener-diode-regulated autpuis to
provide four 9-volt lines for the
PROM's. :

Construction. The actual-size eteh-
ingand drilling guides for the compu-

ter boards are larger than our page

size. Rather than reducing or cutling
them up to fit our pages, & fres con-
struction package is available. [f you

W

wish to obtain a construclion informa-
tion package, simply send a sell-
addressed stamped 9" » 12" envelope
to the address gwven gt the end of the
Parts List,

The construction package contains
tull-size schamatics, full-size etching
and drilling guides, component-
placament diagrams, and tront-pane|
layout. @

CRAMER ELECTRONICS ENTERS OEM COMPUTER KIT MARKET

HE major reason for the tremen-
dous success ot the various
computer kits an the market is that
they save considerable time. One
doesn't have to huni down the MPU's,
memaries, ote., that must be agcumu-
lated before embarking on a home
computer project. ltappears that OEM
engineers are alsc spending consid-
arable time in hunting down computar
parts, Cramer Electronics. one af the
leading U.5. alectronic parts dis-
tributors, has decided to enter the
computer kit business, with emphasis
on the CEM markat.
Cramer k3 starting with three kits,
saparataly based on the Intel 5080,
Moterola 6800, and Texas Instruments

shares a common $495 price tag.

You get a laot for $495: complete
color-codead schematic dlagram: RAM
with 1024 (3-0it} bytes, expandable to
65 k bytes: erasable PROM with 1024
{8-bit) bytes: support circuitry, includ-
ing clock, camplete buffering, control
and synchronization logic, interrupts,
DA controls; ate. The FROM gives
yOou & program to run at the outset.
There are at lgast four 8-bit-wide input
and output ports, with axpandability
to 512 ports, deceding for 16 of which
is included.

The PROM contains a system
monitor Lo permil the computar to be
used as soon as it is assembled. Pro-
grams can be entered, modified. gx-

cantrol or by typed-in commands. A
cassette program, included with the
kit, can be used to debug the compu-
ter. Finally, 2 complete user manual
gives hints gn programming and how
to expandg the camputer.

Al together, there are about 190
parts in each kit, adding up 1o a total
catalog value of some $700. Software
is inclugded in the kits to help in pro-
gramming via front-panel swilches
and LED's, cassette tape, Teletypewri-
ter, or any RS-232-compatible termi-
na!. Mot supplied are printed circuit
boards, power supply, and cabinet.

Formoreinformation about the new
computer kits, write to: Cramer Elec-
tronics, Inc., 65 Walls Ava,, Mewton,

amined, and executed under switch
~ : : R
w don’t have to buy a new car to get an electionic Ignltion.)

Mast of you know the evaluation of automative electrical S¥E-
tems . . . an evaluaton characterized only occasionally by
efficlency and perfarmance. | know that, and that's why | use
tha Daita Mark Ten 8 COI on all my cars, new and old. And
believe me, you don't have 10 have a rew car to appraciate
the best electronic ignition available today, Study 1hese fea-
tures and you'll know what | mean,

1. Mark Ten and Mark Ten B Capaclive Discharge Ignition
Systems ase manufactured by Dalta Products, Inc.. 3 company
with & consciance, and wilh a proven record of refiabinly poth
In product and in customer refallons.

2. The Mark Ten CDt's reaily do save meney by eliminating
1he nead for 2 oul of 3 une-ups. Figure it out for yoursel. The
first tune-up or lwe saved pays for the unll, e rest is mignay
in your pockst. No bunk!

3. Because tha Mark Ten CODI's keep
¥OUr car in beltar tune, you aclually
5an save an expensive gasolline.

4. With a Mark Ten, spark plugs stay
clean and |ast langer . | . fouling is
virtually aliminated.

N¢ matter whal kind ot car you drive, it tno can use a Delta
quality lift.

TMSBO0BD MPLU's. Each of the Kits

m o v

MA 02159, . [

o

AR Lyt
L

1'#anl 1o hhow mora about Mark Tan B GD1e. Sand me camplels
No-Rangensd infarmaton an haw they can iMpreve the RErGiMmance
<f vy can

Name.

Adares:

Ciry. - Stats, Zlp,

' UELTA PRODUCTS, INC.

F Q. Boa 1747, Dem. PE, Grand fuacticn. Coln 81507

303-L42-0000
Mark Tan B, Standard sash Ten, '
sssamblad LBL &8 ppd arsombleg 245,06 ppd
Mark Ten &, kil .. $49.95 pog Daakitdh 534,95 ppd

CHIELE WO I O FNEE IEFORMATION CANG n







'S PRICE LIST AUGL1.1975
DAYS
FAHRT NUMBER DESCRIFTION WAT ABSEM DELIVERY
Computers. Terminals & Line Printer
“BA00 Altair 2800 Camputer § 43300 § 621.00 60
COMTER Il Term|nal w! Builin Audio Cassette 110 780.00 520.00 60
CT-256 Cornter 256 Terminal 745,00 88500 45-80
CT-256 Cormtgr 256 1 Aluminum Suilcase - 985 00 90
CT257. Bor 9 Pages 2. 3 or 4 for CT-25€ 35,00 105.00 45-60
CT-5098 CRT Terminal TBD TBD TBD
aB-vLCT Low Cost Terrminal 129.00 168.00 45-80
88-80LP Line Printer & Cantroller, 110 charlsec 1,750.00 1,975.00 a0
48-TTY Teletype ASR-33 1,500.00 1.500.00 8080
Memaory
Ba-MM Adds 256 words to BB-MCS 14.00 26.00 &0
BB-1MCS 1K Stal ¢ Memory 97.00 138.00 60
BB-2MC3 2K Static Memory 145.00 195.00 B0
BE-AMED 4K Dynamic Memory 264.00 338.00 B0
&8. 0000 Dige Controllar. ¥ Disc Drive & Multiplexer 1,480 00 1.980.00 i)
83-DI5C Dise Crive 10 cabinel with added Multipiexer 1,480 00 1.600.00 60
BA-DMAC Direct Memary Access Cantroliar 86.00  148.00 TBD
88-DMAE Direct Memary 170 Charnel--Extarnal 126,00  186.00 TRD
BUAI Direct Mamory 110 Channegl--Intgrnal 123.00 183.00 TED
1’0 and Expansren Devices
88-PIO Parallel 110 g2.00 114,00 &0
38-S104 Seral 140 RS-232 compatible 19.00 128.00 &0
BB-5|0B Serial 170--TTL 124.00 148.00 G0
A8-510C Serial 110--TTY 124.00 146,00 60
THE-EC Expander tother Board (adds 4 slots io 8800% 18.00 .00 60
aa-MEB ‘88-EC inctuding all edga cennactora and card quides 55.[_10 138.00 3
B4-EBC Expandar Cabinet fadd’l case, /S, efc, for 16 siots) 194 .00 485.00 B0
BS-EXC Exlendar Card 57.00 83.00 B0
BE-ACR Audio Cassette Record Interfacs 128.00 174.00 &0
Miscellaneous
38-vI Vectored [nlerrupt 128.00 179.00 a9
88-RTC Real Time Clock 53.00 B4.00 a0
BE-ACC Altair Gyclaps Camera 160.00 235.00 )]
88-CC0 Camera Contrelter Card 260,00 340,00 90
BB-KB ASCI Keyboard 188.00 254.00 60
B8-3200U 32 char alphalMumeric Digplay 498.00 54300} 60
B8-FPCB Prototype P.C. Board 57.00 £84.00 50
88.FamN Coohng Fan 16.00 20.00 15
83-25DB Pr. Connectors--1 each 7325-DB2SP & & + cover 11.00 11.00 15
ME-416 MilScope--4 channel scope 12700 189409 60
PROM
88-PMC PROM Memory Card (Holds 2K Bytes) JOWNTACT FACTORY 3
2B-PROM PROM'S(256x8 Bytes) CONTRCT FRCTORY 0
BB-PPC PROM Programmer Card OONTACT FACTORY 0
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