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MEMORIES
Rams
2102

Proms

1.50%

82S23/S123 1.95%

CTTL
7400
7402
7403
7404
7407
7410
7420
7427

7438
7440
7441

7445
7447
7450
7451
7473
7474

7480

7493
7495
74107
74109
74116
74123
74141
74145
74150
74151

A2k
14
A4x%
A6k
.20
A2
A2k
.25

.20
2%
.65 %

.45
.75
14
A4k
.22
.23

.40 %

.50
.49
.29
.30

1.50

.45 3
.80k
A5
.60:x
.60

* SPECIAL PRICES *

74152
74155
74157
74160
74161

74163
74165
74173
74174
74175
74177
74180
74181

74192
74193
74194
74198
9602
9300
9312

SCHOTTKY

74S01
74S02
74S37
4S38
74585
745113
745139
745140
745153
745172
745174
745175
745181
745197
748257

.90
.60
.60

.70
70k
.85
1.25
.50k
.75
.70

1.50

HIGH SPEED

74H00
74H01
74H04
74H10
74H11
74H40
74H51
74H52
74H74
74H103
74H106

LOW POWER
SCHOTTKY

74LS00
74LS02
74LS08
74LS10
74LS27
74LS73
74LS75
74LS151
74LS153
74LS157
74LS161
74LS163
74LS164
74LS174
74LS175
74LS193
74LS221
74LS251
74L.S253
74LS257
7415258

CMOSs

4001
4002
4006

[T P U G (s T G G s G QIS (s G G ¢

.20
.20
.20
.20
.20
.20
.20
.40

.50
.50

16k
.16
.90

4007
4008
4011
4012
4013
4015
4016
4019
4020
4021
4023
4024
4025
4027
4028
4030
4040
4042
4043
4044
4049
4050
4066
4068
4069
4071

4073
4075
4516
4528
4585

LINEARS

NES36T
NE555V
NES556A
1456V
1458V
566V
567V
540L

World’s Lowest
IC Prices

.16
.70
A6k
16k
.30k
.80
.35%
.70
.90
.95
A63%

.20

2.75
.43
.90
.75
.52

1.25

1.35

2.00

Order Minimum $10.00. Add $1.00 shipping and handling charge per order. California residents add 6% sales
tax. All orders shipped First Class within 24 hours.

Order the famous lasis 6 volume Programmed Learning Course ‘*Microcomputer Design is a Snap™ for
$99.50 and receive a special $10.00 credit on any group of IC's.
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Satisfaction 100% guaranteed.

€LTRON

Free monthly catalog—Just send us your name and address
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C.0.D. Orders: Phone (day or night) 408/354-1448

PO BOX 2542

Sunnyvale, CA 94087
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DELTA FLECTRONICS (D

POST OFFICE BOX 2 70AKLAND ST AMESBURY, MASS 01913
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KEYBOARD KIT

This very unusual key-
board kit is made by Micro
Switch. It has a set of

L switches & space bar in a
modular frame, plus 42
molded double-shot keys in red, white, or blue. There are 8 control
keys in addition to letters, numbers, & many symbols. The switches
These are prototype boards that can be used in almost and type of are .al:ranged "_' 4 rows, but are easily re-moved on movgd to other
wirewrap application. The board consists of a (top) positive plane | Ppositions. This makes for a very versatile keyboard, since any number
and the other side is a ne?atlve plane. There are two 44 finger and type of key can be arranged in any pattern to suit your own needs.

connectors that may be utilized. There are 30 16 pin sockets and . x ;B i 5 ) 4
30 14 pin sockets. Xll these pins are gold plated. The wire wrapping [ Any type of encoding can be wired. Finished size is 9% x 3%" x 2".
that is in the back can very easily be removed. We have a limited ?
quantity of these boards. so act quickly. STOCK NO. B6015 Keyboard Kit 2% Ibs. $19.95 ea. 2/35.00
STOCK NO. P6434 $27.50 2/50.00

KEYTOPS & SWITCHES

Dual N
In-Line
INTERGRATED CIRCUITS
SERIES 74...0%C to 70%C

TYPE FUNCTION STK NO PRICE o i
SN7400 Quad 2 input NAND gate M3071 .20 .
SN7401 Quad 2 input NAND gate mM3081 .20 We have a large selection of KEYTOPS and SWITCHES, made by
SN7402 Quad 2 input positive NOR gate M3067 .20 RAYTHEON CO. The keytops come in black, grey and white,
gm;:gi sgad| 2 :enf:rt positive NAND gate mg?gg gg with contrasting legends. The switches mate with the tops, and are

x Inver . ; LA 4 S i i
SN7407 Hex Buffer/ Drivers, 30 volt output M3122 ‘a0 magnetic reed ?wctches. The following combinations are available:
SN7408 Quad 2 input AND gate M3125 25 54 key typewriter set, keys only, black K9276 2.95
SN7409 Quad 2 input AND gate. Open collector M3126 .35 54 key typewriter set, keys only, grey K9278 2.95
gu;g:ﬁ - ;"ED:E g !npu: KQBD State mg:%g ;g 54 key TTY-set, no symbals white K9279 2.95

riple 3 inpu gate . 54 key TTY set, with hi 1

SN7413 Dual NAND Schmitt trigger M3128 .75 = shuitheymuols  witte  GES3ES 285
SN7420 Dual 4 input positive NAND gate M3088 .20 54 key set, keys & switches black K9288 30.00
SN7430 8 input positive NAND gate M3129 .35 .
SN7432 Quad 2 input positive OR gate M3130 .35 54 key set, keys & switches grey K9290  30.00
SN7440 Dual 4 input positive NAND buffer Maé:n .zg 54 TTY set, no symbals keys & Sw. White K9291  30.00
SN7442 BCD to Decimal decoder M3043 .6 54 TTY set ith symbol 2
SN7448 BCD to 7 seament decoder driver M3120 .75 set, with SymBols; Reys &Sw, Wiveikoas - 30.00

SN7470 J-K Flip-Flop M3041 .50

SN7474 Dual D, Edge triggered Flip-Flop M3073 .50 11 Key Numeric set. Keys only  Black K9283  1.50
SN7475 Quad bistable latch M3059 .75 11 Key Numeric set, Keys only  Grey K9284 1.50
SN7476 Dual J-K Master-Slave Flip-Flop M3132 .50 11 Key Numeric set, Keys only  White K9295  1.50
SN7479 Dual Type D Flip-Flop M3110 .50 12 Key numeric set, Keys only white K9286 1.50
SN7486 Guaddz input Exclusive OR gate mgézi ;g

SN7490 Decade Counter 2 "

SN74107 Dual J-K Master-Siave Flip-Flop M3134 .50 11 Key Num.set, keys & switches Black  K9293  7.00
SN74121 Monostable Multivibrator M3121 .75 11 Key Num. set, keys & switchesGrey K9294  7.00
SN74193 Synchronous 4 bit UP/DOWN counter M3093 1.00 11 Key Num. set, keys & switchesWhite K9295 7.00

12 Key Num. set, keys & switcheswhite K9296 7.50

SOPHISTICATED LINEAR PARTS BOARDS

This dual channel wide-band amplifier is loaded with late model parts. It has 2 ea. 733 differential video amps
Lm301 op amps, Mc 1414 dual differential comparators (dual 710's), CA 3083 NPN DIP transistor arrays,
Md2219 dual high speed NPN transistors, 9624 dual intertace converters, 74123 dual one shots, and (4)
7400's, Also (6) trim pots, capacitors, transistors acd many precision resistors and s watt resistors. One of
the best sources of parts we have ever offered.

STOCK NO. P5442 1lb $3.50 2/6.00

Philbrick/ Nexus OPERATIONAL AMPLIFIER

Philbrick/Nexus Model SQ-10A is a high gain, high stability general purpose amplifier. It operates over the temp.
range at -25 degressC to 385 degreesC. Both inputs and output are fully protected against shorts to ground or the
power supply. It maybe used open loop as a voltage crossing detector. 1MHz unity gain bandwith. Open loop
gain 60,000min. Slew rat 1.1v/sec.min. 100nA. max. impnt bias current. Nominal power plus or minus 15v.
STOCK NO. P4539 $1.75 4/6.00

SEND FOR OUR LATEST FREE CATALOG‘ WE WELCOME MASTER CHARGE AND BANK AMERICARD, WE MUST HAVE ALL THE
NUMBERS ON THE CARD FOR PROCESSING. PLEASE INCLUDE iSl'JFFICIE‘I’QT ;'SO‘S,;AGE(ZIbs)mIn.EXCEgs WILL BE REFUNDED’
minimum order .




SOLID STATE SALES

PO BOX 74B
SOMERVILLE, MASS. 02143

WE ARE LEADING THE WAY IN CUS-
TOMER SERVICE AND DELIVERY
TIME FOR THE COST CONSCIOUS

SEMI-CONDUCTOR USER, LARGE OR @
TRANSISTORS YN TRIACS ‘
INTEGRATED CIRCUITS :

SMALL.

PRINTED CIRCUIT BOARD

2522 STAT SR ., .

INTEL 8080 CPU . 4-1/2" x6-1/2" SINGLE SIDED EPOXY PRV 2 25

2518-HEX 32 BIT SR BOARD 1/16" thick, unetched 4.7UF 35V 4/51.00 200 '})/; - 167}: ;J%
2102-1 1024 BT RAM . 5.50 ea. ; 5/$82.20 S.SUF oy 813100 400 115 1’50 =
5280-4K DYNAMIC RAM e VECTOR BOARD 1" SPACING 22UF 35V S 40 2 2 3.00
PRI PHOM. el $1.25 33UF 35V § .40 Ll 136 175 4.00
MM5203 UV PROM. . . . . $12.50 0UREY 5/51.00 SANKEN AUDIO POWER AMPS

1702A UV PROM S ik i §1075 WATTLD-6! ER DIODE $895 3.3UF 35V 4/51.00  100UF 35V S .50 511010 G 10 WATTS.
5204-4K PROM . . . . = 51020 G 20 WATTS . .

) e
RANIATURE . MOCHI RN TAT Poss AP EE] . 5 45 NZQ0TALARMICLOGICOHIR $5:00 Si 1050 G 50 WATTS
7 7N FE $ .45
Lo S O O O IS BT s ] NATIONAL MOS DEVICES CCD 110 LINEAR 256 XI BIT SELF
each . 2 3 - A : < NING C e :
MULTI-TURN TRIM POTS Similar to Bourns T1S 43 UJT S .35 m.mgj \:;; orq 3;3 ECEAV'.‘}‘Q petipRoEOLAREED $99.00
3010 style 3/16"x5/8"x1 -1 /4" 50, 100 ER 900 TRIGGER DIODES. ., . . 4/81.00 i Mins0og=2is - : ——%
1K, 10K, 50K ohms b1 SNG028 PROG. UIT % on 140 MMB5060 - 2.75 CCD 201 100 x 100 CHARGE
$1.50 ea. 3/$4.00 o ) Mm?m% MM5061 - 2.50 COUPLED DEVICE $135.00
LIGHT ACTIVATED SCRs : VERIPAX PC BOARD o L e LINEAR CIRCUITS
TO.18, 200V 1A. $1.75 This board 15 a 1/16 single sided paper epoxy 2 M 2 LM307 —Op. Amp S .30
Pl board, 4%"'x6%" DRILLED and ETCHEL Hrw(é? HM:ZI(J 1.95 T S S
TRANSISTOR SPECIALS which wil hold up to 21 single 14 pin IC's 0%t Mie260~ 1295 723 — 40 + 40VV REGULATOR . . S .50
2N3585 NPN Si TO-66 . S 95 or 8, or LSI DIP IC's with busses for 301/748-Hi Per. Op. Amp. . s .31
SNTBINPN O R power supply connector. : $4.00 TTLIC SERIES 3207 6.12.15, or 24V NEG REG . . $1.50
2N4908 PNP Si TO-3 5100 MV 5691 YELLOW-GREEN 7400-..94 7442 .62 74126 A0 709C  Op. Amn. 3 31
2N6056 NPN Si TO-3 Darlington . $ 1.70 BIPOLAR LED .$1.25 1301~ 14 44570, 74126540 741A or 741C OP AMP. s 31
2N5086 PNP §i TO-92 . . . .. .. 4/$ 1.00 FP 100 PHOTO TRANS 1S .50 1402 A4 7446~ 70 74181~ 70 710 COMPARATOR . . § 35
2N4898 PNP TO-66 . w58 60 RED, YELLOW, GREEN OR LAt 17—t oA 6D CA 3047 Hi Pef. Op. Amp $ 95
2N404 PNP GE TO-5 5/5 1.00 AMBER LARGE LED's . S 408= 18 - B 0. 7ALbASIA0 34075, 6, 8, 12,15, 18,24V P0S
2N3919 NPN Si TO-3 RF S8 o 14 PIN DIP SOCKETS . . s 2409~ 4B 7A90— 20 74195 10 A R
MPSA 13 NPN Si TO.92 3/5 1.00 16 PIN DIP SOCKETS . . s 28 24067 5201 idile (0 T HAibia0 101 OPER. AMP. HI PERFORM. . . § 75
2N3767 NPN Si TO-66 s 0 MOLEX PANS 100/51.00 AT aoh 18- 0 C7816) o 80 M 2 s
2N2222 NPN Si TO-18 . . . . .. .5/$ 1.00 1000/57.50 08 =2l 7874— 590 | 781645595 L3065 Cber: Amb:Low Rover v 320
ENGsce NoNlSITeS o 8 PIN MINI DIP SO 2 7409— .21 7475— 49 74165 1.05 281 OURALIA s oo S
£ : : - 2 7410- .15 7476 .35  74173- 1.40 556 — DUAL TIMER . . S1.
2N3904 NPN Si TO-92 . 5/$ 1.00 10 WATT ZENERS 5.6 15, 7411— .20 7480— 35  74174- .95 437 — PRECISION OP. AMP. . . . .
2N3906 PNP §i TO-S .. ...5/31.00 100, 150 or 200V e, §.60 ] 5 : 0 ¥ LM 3900 — QUAD OP. AMP
2N5296 NPN Si T0-220 s 50 : ! S 7412— 20 7483- .70  74175- .92 : ¢
NG109 PNP Si TO-220. . . . ‘s & 1 WATT ZENERS 4.7, 56, 10, 12,15 7413— 45  7485- 88  74177- .79 LM 324 - QUAD 741 .
2NG109 PP Si T0-220 'S 55 18 OR 22V Ta1a_ 7 2486 560 - PHASE LOCK LOOP
2N3638 PNP Si TO-5 5/S 1.00 0 86— .30 74188- .70
2N651 7 NPN TO-92 S ‘35 1 7416— .25 7489 - 1.85 74181—-2.10 561 — PHASE LOCK LOOP
5 i . S 1.00 7417 25 7490 45 74190 1.20 565 — PHASE LOCK LOOP
CIMOS (DIODE CLAMPED) pr— 7420~ 20  7a91- 70 74191-1.20 566 FUNCTION GEN. . . .
74C02- 22 4015- 95  4035-1.10 : Jagbevady  409e o0 | (RIFER D o TONEDECOD N s
Tachzos et e e 0 100_ .06 7426 25  7493- 45  74193— .85 LM 1310N FM STEREO DEMOD
acl0= s20 doten A0 d0fer T8 200 07 7427— .30 7494— .70  74194— 85 8038 IC VOLTAGE CONT. OSC
ot L G 400 .09 7430~ 20 7495 .70  74195- .75 LM 370 — AGC SQUELCH AMP.
4006120 4019_ 22 4080— .40 60011 7432— 25  7496- .70 74196 .88 555 — 2us — 2 HR. TIMER.
2000-120 " 4019 22 Aoe0— il T 7437— 25  74107- 32  75324—1.75 553 QUAD TIMER .
: g - FCD 810 OPTO-ISOLATOR

4009- 42  4027— 40  4071— .22 1000 1430~ 25, | 7als1=08 I9A91= 00

0= 95 “RoooE la Vidgremias : 7440— 16 74123- .65  75492— .65 1458 DUAL OP AMP. .
e oo B ¢ LM 380 — 2W AUDIO ANP. . . . .
aollz 22 0zeeig | ARl el SILICON SOLAR CELLS LM 377 — 2W Stereo Audio Amp.
4013— 40 v d MINIATURE DIP SWITCHES LM 381 — STEREO PREAMP. .
4" diameter CTS9064: Four SPST ¥ LM 382 — DUAL AUDIO PREANIP
LED READOUTS 4V at 500 m $5.00 ea., 6/$27.50 Al ) awitehesit o LM 311 — HI PER, COMPARATOR
FND 500-5" C.C. ...... $1.95 o 3. . . . 9. a., B in one minidip package. $1.75 LM 319 — Dual Hi Speed Comp. . .
HP 7740 e.C Sea $1.40 CTS-206-8 Eight SPST switches in a 16 LM 339 — QUAD COMPARATOR
MAN-7-3" CA. . .. .... B L REGULATED MODULAR pin DIP package. . $2.85
NS 33-3dig.array ... .... $1.35 POWER SUPPLIES
DL 747 $2.50 b AY-5:1013-A30K ser./par., par./ser., uni- PRV 1A 10A
S hee T 115VAC INPUT warssl WARY. - o o $6.95 40 .70 40 50 1.20
end 25¢ for our catalog featuring 5V A 116VAC = = = :
Feanstforeand Bettlials ;) l\jgé\jw‘\\ I'\‘N"\,A INPUT ALCO MINIATURE TOGGLE SWITCHES 200 .70 1.10 1. 60 .70 1.60
145 Hampshire St., Cambridge, Mass. TN 4148 [INGTA) : T575700 MTATOGSEDIE v e e 110 SHIAGOM - ool OO SN 200 A
- 57811 MTA 206 DPDT . ., . .. ..... : 600 1.70 2.30 3. 1.50 3.00

Terms: FOB Cambridge, Mass. SO L D STATE SA LES WE SHIP OVER 95%

Send Check or M Order.
include Postag ?,"23"“":' P.O. BOX 74B OF OUR ORDERS THE -

Order $5.00, G 00 SOMERVILLE, MASS. 02143 TEL. (617) 547-4005 DAY:WE RECEIVE THEM



WHO DARED TO CHALLENGE THE 8080 & 6800 SYSTEMS?

WE DID!

VERAS SYSTEMS
€E F'8, J
FOR ON?\?OSMZ-E EQS_BSJ?T FORM

S 709 -0 0 ASSEMBLED and TESTED

COMPARE STANDARD FEATURES ON BASIC SYSTEMS
YOU’LL SEE WHY THE VERAS F-8 SYSTEM WINS HANDS DOWN! *Registered Trademarks of Fairchild and Motorola

7" x 16" x 14-3/4"

8080 & 8080A 6800
STANDARD FEATURES VERAS F8 SYSTEMS SYSTEM
Parallel 1/O Ports (3) 8 Bit Bidirectional Brought Out To Rear Panel Conn’s. None None
Serial |/0 Port RS-232 or TTY Brougnt Out To Rear Panel Term. Strip. None RS-232 or TTY
Interval Timers (2) Programmable Interval Timers None None
a) Vectored Interrupt To Location 0090 Hex. a) 2 Non Vectored
b) Vectored Interrupt Programmable Location Interruptson P | A
Interrupts c) Two Vectored Interrupts Associated With Interval None b) 2 Vectored SW | $
Timers NM I
d) Total of (4) Interrupts In A User Defined Priority c) Total of 4 Non Pri-
Interrupt Structure oritized Interrupts
Built In Mini Operating System
in ROM For Terminal And FAIRBUG* None MIKBUG*

Memory Debug

Loader Program

Automatic Internal ROM

Manual Console

Automatic Internal

Switches ROM
Static RAM Memory 1024 BYTES None 2048 BYTES
Rugged Alum. Self Contained Card Rack/Plastic Self

Card Rack Aligning Card Guides Card Supports None
Auxiliary DC Power To +5V, -5V, +12V, -12V @ 1 Amp. Ea. Regulated At

> / > None None
Power Peripherals Rear Panel Terminal Strip

$539.00, $599.00 or

Basic Kit Price $459.00 $840.00 Depending $395.00

On System

OUR 4K STATIC RAM BOARD FEATURES: (OPTIONAL)

® On board decoding for any four of 64 pages.

® No onboard regulators to cause heat problems. (Chassis mounted)
e 4K memory boards with connector, buffers, static RAM's & sockets are available in kit form

The More Flexible and Expandable
Computer at a Comparative Price.

VERAS SYSTEMS

Warranty: 90 days on parts and labor for
assembled units. 90 days on parts for kits.
Prices, specifications, and delivery subject
to change without notice.

® Address and data lines are fully buffered.

$149°
The VERAS System can be made into a
17K processor by merely adding four of our

< pro ey saamiouoion THE VERAS SYSTEM

everything you need to build the VERAS F-8 Computer as described. All boards, connectors,
switches, discrete components, power supply and cabinet are supplied. Programming manual,
data book and simplified support documentation supplied, 8K Assembler and Editor (paper
tape or K.C. std. cassette) available on request with minimum order of 8K RAM.

e Two I/0 ports each on the CPU and ROM chip make 32 bidirectional TTI lines.
e The Fairbug® programmed storage unit provides the programmer with all

THE CPU 1/0 subroutines, allows the programmer to alter or display memory, and A Div. of Solid State Sales, Inc.
register its contents via teletype. Box 74E, Somerville, MA 02143

® Programmable internal timer is built into the ROM chip 2

BOAR D e Built in clock generator and power on reset are built into the CPU chip. (617) 547-1461
e There is a local interrupt with automatic address vector .

FEATU RES' ® [t is expandable to 65K bytes of memory [0 Enclosed is check for $ S
. e 20 mil loop and/or RS232 interface included

e 1K of on board 2102 RAM. I or [J Master Charge # : —
® Serial interface built into PSU chip

[0 VERAS F-8 Computer Kit [J Assembled
[J4K RAM Board Quantity & =

"Fairbug is a registered trademark of Fairchild Corp.

TINY 2 K BASIC (AvAILABLE) OCT. 15, 1976 $25.00 | name 14 n) o
FULL BASIC (avaiLaBLE) DEC. 15, 1976 $50.00 I

Computer dealers and hobbyist club inquiries are invited. Expected delivery time 30 days or less.



Continued from page 29

QUADU:

LOVER:

MOV AE

ADI 04H 3 INCREMENT THIRD BIT OF E
MOV E,A

MoV A,C 3SUB 64 FROM C

SB1 40H

MOV C,A

MOV A,B 5GET X AGAIN

RRC 3DIVIDE BY 2

RAR ;DIVIDE BY 2 AGAIN

MOV B,A sSTORE IN B

MUI A,0 sCLEAR A

ADC A ;PUT CARRY IN A

MOV D,A ;STORE CARRY IN D

MOV A,B 5GET X/4 AGAIN

ANI 0FH ;LOOSE HIGHER HALF-WORD
MOV B,A 3SAVE IN B

MOV A,C 5GET Y AGAIN

RLC sMULTIPLY BY 8

RLC

RAL

JNC LOWER 3IF NO CARRY, DONT INCREMENT E
INR E

AN1 0F OH ; DUMP LOWER HALF-WORD
ADD B 5ADD X DISPLACEMENT

MOV L,A sLOAD L

MOV H,E 5LOAD H

RET

Selecting the Color of the Crayon

We decided to let the user select the
desired color and intensity by moving the
switches for the lower four bits of the
“programmed input” register on the IMSAI
8080 front panel. (If the switches are all off,
zeros will be written into memory, which
gives the “black” color.) We must also know
into which half of Dazzler byte location we
should put this color information. This is
determined by the state of the carry bit
which was saved in register D, when X was
divided by 4 in the algorithm for address
calculation. For example, X =40 and X =42
will translate into the same address. But
X =42 will set the carry bit, causing the
most significant half of the word to be used,
while X =40 won'’t, causing the least signifi-
cant half to be used. A program sequence to
accomplish this would be:

1. Read switch registers.

2. Mask out the most significant half
word.

3. Store in C.
If D=0, get word in location refer-
enced by H,L. Then zero least signifi-
cant half and “OR” the result with C.

4. If D = 1, rotate C 4 times, get word
referenced by H,L. Then zero most
significant half, and “OR” the result
with C.

5. Move result back to memory.

The above manipulations are taken care
of in the main program which we show
assembled in listing 1 along with all the
subroutines needed.

The Final Program

The final Cybernetic Crayon program
consists of a ‘““main program” (which is
actually not very long), and three sub-

138

routines. The main program handles a few
minor tasks (like turning the Dazzler on, and
selecting a color), and also calls the sub-
routines as needed.

For example, in order to get X and Y
from the digitizer, it must “read’ each value
separately from the appropriate input ports
(in our program X is read from port 10, and
Y from 11). These values must be decoded,
and stored in two of the registers of the
microcomputer. Thus, once the digitizer is
connected to the two parallel ports as
described, all that is needed to read and
decode each coordinate is an input state-
ment followed by a call to the “DE-
CODING” routine. We can accomplish this
task as follows:

1. Input from X port to accumulator and
complement.

2. Call decode routine.

3. Move result to B register.

4. Input from Y port to accumulator and
complement.

5. Call decode routine.

6. Move result to C register.

This segment is found at addresses 0019
to 0027, with the H register used as a
temporary copy of the X value. All our
programs were written in 8080 assembly
language. For those readers who don’t have
an assembler, a machine language translation
is also shown. This was produced by a
cross-assembler written in BASIC-PLUS by
Don Simon of Soloworks.

Some ldeas for Extending and Applying
the Cybernetic Crayon

Extensions that we are working on in-
clude a blinking cursor, superimposing
pictures from two digitizers, subpictures,
moving pictures, and games that allow
human interaction. Some of these may
exceed the capabilities of a single processor,
which suggests that several processors with
shared memory is an idea worth exploring.

The principal application we have in mind
is to education, but not in the sense of what
is called “CAI” (computer assisted instruc-
tion). CAIl says that computers should be
used to ‘‘teach” children. We think that
anyone who has used computers knows that
it should be the other way around. One of
the best ways to learn something is for the
student to try to ‘“teach” it to a critical
audience. What more critical (but fair) audi-
ence can you find than a computer?

Another deep idea about human learning
that comes out of letting people play with
























The small wonder

Measuring just 11” wide x 11" deep x 5" high, and weighing a
mere 7 pounds, the Altair ™ 680b is a complete, general-purpose
computer.

The secret to this revolutionary, small computer is its CPU
board. This double-sided board fits along the bottom of the Altair
case and plugs directly into the front panel board. It contains
the new 6800 microprocessor, 1,024 bytes of RAM memory, a 256
byte PROM monitor, provisions for 768 bytes of additional PROM
or ROM, and a single Interface port with a Motorola ACIA serial
interface adapter which can be configured either RS-232 or TTY.
A five level Baudot interface option is also available.

The Altair 680b can be programmed from front panel switches,
or it can be interfaced to a video display terminal, or teletype-
writer. Three additional circuit boards can be plugged inside the
Altair 680b for further memory and interface expansion. The first
of these boards is a 16K static RAM memory board.

Software already developed includes Altair 680 BASIC with
all the features of the 8K BASIC previously developed for the
Altair 8800. These include Boolean operators, the ability to read
or write a byte from any 1/0 port or memory location, multiple
statements per line, and the ability to interrupt program execution
and then continue after the examination of variable values. This
software takes only 6.8K bytes of memory space and a copy is
included free with the purchase of the Altair 680 16K memory
board.

Other software includes a resident two pass assembler.
Altair 680b is also compatible with Motorola 6800 software.

The

The Altair 680b is ideal for hobbyists who want a powerful
computer system at an economic price. Altair 680b owners qualify

NOTE: Altair is a trademark of MITS, Inc.

for membership in the Altair Users Group, and like other Altair
owners, they receive a complimentary subscription to Computer
Notes and complete factory support.

PRICES:
Altair 680b kit with complete, easy-to-understand assembly man-

ual, operator's manual, and programming manual............. ... $466
Assembled Altair 680b O $625
Altair 680b Turnkey model klt . 395
Expander Card 680MB (required to e\pand 680) $ 24
Altair 680BSM 16K static RAM board kit with 680 BASIC .. $685
Altair 680 BASIC when purchased separate[y $200
Baudot option $ 42
MAIL THIS COUPON TODAY
I'_ _______________________ 5
| O Enclosed is a check for $ I
| O BankAmericard = or Master Charge # I
| O Altair 680b ‘ O Kit O Assembled O Other (specify) |
enclose $8 for postage and handling ' |
: O Please send free information package. |
| NAME |I
: ADDRESS I
| CITY. STATE & ZIP ,I
} N mores '
I (o I
|
| 2450 Alamo SE/Albuquerque, NM 87106, 505-243-7821 |
Lo o cmvmr: wmes (g ety ot it t— {— T ot s T e il e fom i i i il ‘i —d

Price, specifications subject to change. Please allow up to 60 days for delivery.
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