






























































































































































































This is 3M's DC-600 HC Data Cartridge for 
disk back-up. It's just 4" x 6" x 1/2''. Yet it holds a full 
67 megabytes of formatted user information (144 
megabytes unformatted). And most surprisingly, it 
only costs about thirty dollars. 

The marvel that makes it work is our 
HCD-75 Data Cartridge Drive. At 4 .6" x 7" x 8 .6" 
(19" deep with controller/formatter module) it's 
the smallest full-capability back-up system 
available today. And its storage capacity 
makes it the most economical, too. 

You see, the HCD-75 drive unit 
eliminates the need for costly multi­
track heads. Instead, it uses a new 
tape head which features automatic 
positioning to any of the tape's sixteen 
tracks. The result is a storage capacity 
much larger than ever before possible 
with data cartridges. Which also makes it 
suitable for other mass storage applications. 

Extensive use of microprocessors in the 
HCD-75 make it the world's first truly intelligent 
cartridge drive system. Other than initial 
commands, all tape drive functions are controlled 
locally. So the host computer system can remain 
free for other functions. What's more, the HCD-75 
features sophisticated error detection and 
correction capabilities. And to insure system 

performance, self-test diagnostic 
routines run continuously. Even when 
the system is not in use. 

Will wonders never cease? 
For more information, 

check the listing on the next page 
for the representative nearest you. 

Orwrite: Data Products Division/3M, 
Bldg. 223-5E/3M Center; St. Paul, 
MN 55144. 

THE DISK BACK-UP SYSTEM 
THAT'S SUDDENLY W\Y OUT FRONT. 
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3M O/\'D\ PRODUCTS 
REPRESENTATIVES 

Data Products/3M 
3M Center, 223-5E 
St. Paul, MN 55144 
612/733-8892 

WEST 
Hefte Industries, Inc. 
Los Gatos, CA 
408/264-8319 
CTI Data Systems, Inc. 
Long Beach, CA 
213/426-7375 
P.A.R. Associates 
Denver, CO 
303/355-2363 
PSI Systems, Inc. 
Albuquerque, NM 
505/881-5000 

MIDWEST 
OASIS Sales Corporation 
Elk Grove Village, IL 
312/640-1850 
Carter, McCormic & Pierce, Inc. 
Farmington, Ml 
313/477-7700 
The Cunningham Co. 
Houston, TX 
713/461-4197 

EAST 
J.J. Wild of New England, Inc. 
Needham, MA 
617/444-2366 
Wild & Rutkowski, Inc. 
Jericho, Long Island, NY 
516/935-6600 
COLrINS-CO., Inc. 
Orlando, FL 
305/423-7615 

3M 

New Products 

STD BUS BASED DEVELOPMENT 
SYSTEM. For developing µcomputer 
hardware, software, and systems , the 
DS22 is a dual floppy disk system with 
full assembly language programming 
capabilities, including editor, assem­
bler, utilities , and dynamic debugger. 
Optional software includes MACRO 
assemblers, BASIC, FORTRAN, PAS­
CAL, C and PL/I . The DS22 allows 
software development, hardware de­
bug, and system integration to be per-

formed on the target hardware system 
with all of the advantages of having 
a development system's CRT, printer, 
and mass storage. The basic assembly 
language DS22 with 32K of memory 
and dual disk drives is $6150 . Delivery 
is 4 weeks. Micro/sys, 1353 Foothill 
Blvd , La Canada-Flintridge, CA 91011. 

Circle 165 

16-BIT INTELLIGENT EMULATOR. 
A self-contained analyzer/emulator, 
called tZSCAN 8000, is a mid-range 
device that can be used either stand­
alone or as a front-end peripheral in­
erfaced to a development system based 
on a wide range of computer system 
hosts. Features include: dual RS232C 
ports allowing placement in the serial 
path between the host computer and 
CRT console ; mappable memory , per­
mitting designers to map 4K words of 
high-speed static RAM , with no wait 
states , on 4K boundaries anywhere in 
the Z8000 address space; and a trace 
feature permitting retrieval of address/ 
segment, data , and CPU resource in­
formation to the CRT console for de­
tailed analysis . Model ZSCAN 8000 , 
approximately $4500. Zilog, I 0340 
Bubb Rd, Cupertino, CA 95014. 

Circle 217 

INTELLIGENT MEMORY BOARD. 
This memory has 16 KB of static RAM 
and sockets for eight 27 16 EPROMs, 
interfaced to Intel' s MULTIBUS. Intel­
ligence is derived from an on-board Z­
Z-80 µprocessor CPU . A minimum 
number of components is used to inter­
face the Z-80 CPU to me mory , so th e 
addition of the CPU does not appreci-

ably increase board cost. The Intelli­
gent Memory can be used as regular 
memory or the on-board Z-80 can be 
activated under program control to 
process data in parallel with the Multi­
bus Master. Several IM-1680 boards 
can be used in a system to increase 
memory capacity and/or processing 
capability . Model IM-1680, $595 each; 
delivery 60 days. Microsignal, 3704 
State St, Santa Barbara, CA 9 3 I 05. 

Circle 161 

NEW EMULATING DISK CON­
TROLLER FOR DEC SYSTEMS. This 
PDP-I I compatible emulating disk con­
troller offers advanced architecture. A 
unique dual bipolar microprocessor de­
sign, provides dedicated and simul­
taneous control of both the CPU and 
the disk interfaces. Spectra 11 resides 
on a single hex-wide board and comes 
in four firmware versions, each pro­
viding emulation of various DEC disk 
subsystems. 2048 byte (four sector) 
RAM buffering eliminates "data . late" 
errors; 32 bit ECC, generates correcting 
error bursts of up to I I bits ; au to ma tic 
position verification eliminates sector , 
head, and cy linder addressing errors; 
and on-board LED error status display 
offers convenient diagnosis by the user. 
Single board Spectra ii is $3300 in 
OEM quantities. Spectra Logic Corp, 
2316 Walsh Ave , Santa Clara, CA 
95051 Circle 126 

FLOPPY DISK CONTROLLER. This 
IBM 3740 compatible controller pro­
vides the interface between a µP sys-

tern and a floppy disk transport. The 
unit's flexible hardware design enables 
it to bp used in any µP environment , 
and is adaptab le to a variety of disk 
drives. Controller uses IO macro-com­
mands to control all head movements 
and R/ W functions. Featured are pro­
grammable seek and settling times , 
R/ W operation of consecutive sectors 
by a single command, and both pro­
gram-controlled and OMA data trans­
fer modes. Model HD46503/MC6843 
FDC , $11.85 (I 00) Hitachi America, 
Ltd, 707 W. Algonquin Rd , Arlington 
Heights, IL 60005 . Circle 168 
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Designers' Notebook 
PROM/ROM Power-Strobing Reduces Power Consumption 
Engineering Staff 
Signetics, Los Angeles, CA 

The design of dense memory arrays, 
required in many of today's memory 
intensive systems, often poses critical 
trade offs in power economy and speed 
which can become of key concern to 
the designer. Often they can be re-

ment. The advantage to the designer, 
is that in a power strobed array, there 
are not additional input or output 
loading factors to be concerned with. 

The primary parameters that require 
attention in the power strobed environ­
ment are Ice , V cc, and the power 
strobed access time of the PROM , 
T AA, measured from address to data 

Power strobing circu it +Vss 

The PSS must be able to supply the 
PROM with the required Ice, while 
maintaining at least V CC (min) in the 
powered up state. Jn the process of 
powering up , however, an additional 
parameter , Cvcc, must be considered. 
This is the capacitance from the 
PROM's V cc pin-to-ground which the 
PSS must charge to V cc (min). The 
time required to charge Cy CC is T PS. 
For Signetics commercial range PROMs , 
V CC (min) is 4.75V over the tempera­
ture range of 0° C to 75° C. If a small 
speed penalty (approx. 10-20ns) can 
be tolerated , however, Yee (min) can 
be reduced to 4.5V , without affect­
ing other parameters. 

!Pssl 

ME 
Power 
Strobe switch 

l 1N 

• 
Address • 
Inpu ts • • 

solved by power strobing - a tech­
nique which significantly reduces 
power co nsumption of non-vo latile 
memories , at a small sacrifice in speed. 

Power strobing provides power 
economy by removing the V cc supply 
from the memory when access is not 
required. Bipolar PROMs are suited 
to this technique since they are non­
volatile and have fast access times and 
high power consumption. 

Power strobe PROM 
parameters 
A general power strobing circuit for 
ROMs and PROMs switches V cc to 
GND and deselects the Chip Enable 
input at the PROM in the power­
down state . In this state, PROMs 
present no additional loading to the 
address and Chip Enable inputs or 
Data Outputs, as IIN ' IOUT ' and 
C0 u T have the same rating in 
either a powered-up (V Cl = 5 .OV) 
or power-down (V CC = 0) environ-
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Switch considerations 
The major concerns in implementing a 
Power Strobe Switch are the following : 
I) T PS , power strobe high transition 

time 
2) VPS' voltage across the power strobe 
3) Ice (max) 

output. The worst case access is ob­
served when the address changes just 
as V CC supplied by the Power Strobe 
Switch (PSS) reaches 4.SV . By de­
selecting the PROM with the power 
strobe enable signal, the normal chip 
disable time , TCD' specified data sheet 
is achieved. 

Since T PS adds to the PROM access 
time, the time taken by the PSS to 
charge Cvcc to4.5Vis ofkeyconcern. 
And, since T P s is a function of V cc, 
the voltage drop V PS across the PSS is 
a critical parameter. Since the PROM 
must have a V CC (min) of 4.SV, if the 
memory supply , +VSS' is 5.0V, then 
VPS ~ 0 .5V . 

The circuit is one method of im­
plementing a PSS for a single PROM 
whose Ice = I 50mA. In some applica­
tions multiple PROM power strobing 
is required from a single switch. 

QI supplies the PROM's power up 
current, and RI and R2 provide QI 's 

Power strobed read cycle 

1
,.--- +3.0V 

... 
1_._sv _________ ____ 1 1.sv 

ME (CE) I . OV 

.1 Tps : • I 
I J ---- Vcctminl 

PROM _v _c _c __ ,.,/f 4 SV ~ 5V !\ ... ___ ov 

I I 
----- ~ +3.0V ! - 1.SV - 1.SV 

Address ------ I .._ ----
1
- - -------- OV 

1Tco1 
I.-T AA_.! .,.l_ l.,. 



can help you • • • 
• Forecast trends 
• Retrieve records quickly 
• Learn a language 
• Figure your taxes 
• Monitor your health 
• Teach your children 
• Improve your investments 
• Have fun with games and 
• do many other useful projects 

I f you're not afraid to do it yourself with a personal computer, 
this is the magazine for you. We show you how to use a 
computer to solve all the above problems quickly and have fun 

doing it, not how to build or repair a computer. 

Each month, our informative, easy-to-read articles bring you 
ready-to-use application programs; just type them in and tell your 
computer to run. In addition, we feature tutorial articles showing 
you how to plan and write your own programs, using professional 
methods and the latest programming techniques. 

Save 42% on home delivery of 
Personal Computing and get The 
Best of Personal Computing, 
Vol. 1 ($7. 50 value) for one dollar. 
Introductory Combination Offer 
$15 for both. 

D 12 months of Personal Computing .................... $14.00 
O Best of Personal Computing, Vol. 1 ................... $7 .50 
D Combination offer of 12 months of Personal Computing 

and The Best of Personal Computing, Vol. 1 ........... $15 .00 

(Please print or type) 

Name----------------~ 

Address-----------------

City ________ State __ Zip----

Check enclosed or charge my: 
0 Master Charge 0 Visa 
Account# 

00 9 

I I I I I I I I I I I I I I 
Signature _______________ _ 

Card Expiration date-------------

1 I I 
Master Charge only: 
last four digits above date 

Mail to: PERSONAL COMPUTING, 1050 Commonwealth Ave., Boston, MA 02215 
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base drive current. The 75451 driver 
discharges Cvcc to ground rapidly 
during power down transitions to mini­
mize data bus conflicts in multi-PROM 
systems. The 47 ohm resistor has been 
added to protect the switch from tran­
sient current conditions due to driver 
delay causing Q 1 and the 7 5451 to be 
simultaneous on during power up 
switching. 

IEN is the sink current required by 
the ME line driver. An IEN of 16mA 
can be supplied by a standard 7400 
series gate but for higher IEN current 
levels , a 74140 or 74Sl40 may be used . 
The 74140 will sink 48mA and the 
74Sl40 will sink 60mA. 

Calculate power savings 
A fair estimate of the relative power 
savings that power strobing can pro­
vide is given by the following formula : 

% Power Savings= [(Pc - P STR)/P cl 
x 100% 

PSTR =PM ME+ MEPSE/Ms 
+MDPSD/Ms 

Hence : % P.S. = PMMD - (MEP SE + 
MDP S D)l 00%/(Ms RM MA) 

Where : ME = the number of memory 
elements powered up in 
any memory access 

MD = the number of memory 
elements powered down 
in any memory access 

Ms = the number of memory 
elements per PSS 

PM = the power the memory 
element takes when pow­
ered-up 

PSE = the power of the PSS 
when the memory ele­
ment is powered-up 

P s D = the power of the PSS 
when the memory ele­
ment is powered-down 

The future 
The use of ROM/PROM power strob-

+Vss 

\ 
01Vps 

J 

47.0. 

Single PROM power strobe switch 

Ice= 150mA 

Vee 

A1 

PROM 

AN 

01 

02 

OM 

ing will continue to find applications 
for system designers. Although system 
integrators and builders won't be de­
signing memory boards, they won't be 
specializing on the details of memory 
board design, PCB, layout and fabrica­
tion. On the other ' hand, an under­
standing of the basics of PROM/ROM 
power strobing, as detailed in this ar­
ticle, is a must. With memory power 
consumption a growing factor in com­
puter systems, the trend to power 
strobing will continue. 

Rate this design: circle 1 OL, 1 OM 
or 10H on Reader Inquiry Card 
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Keyboard Interface Boasts Simplicity 

This is the simplest interface. It uses 
the SM810-001 Display system. In 
addition to a standard parallel key­
board , the only other parts required 
are the power supplies , an interface 
cable, and in some cases, a simple 
signal conditioning circuit for the 
strobe signal. If the keyboard output 
strobe signal and the SM810-00I write 
strobe input signal are compatible, 
then no signal conditioning is neces­
sary. The figure illustrates an interface 
to a Micro Switch keyboard. In this 
case, the output strobe is active HIGH. 
It has to be inverted to active LOW to 
be compatible with the SM810-00I. 
Also data bit 8, DB7 , from the key­
board is a parity bit , not compatible 
with the display system. Therefore , 
DB7 from the SM8 l 0-00 I .must be 
connected to either logic "O" (S 1 
Close) for ASCII character data input , 
or to logic "1" (S 1 Open) for charac­
ter position location input. S2 is nor­
mally open and closes for Self Test. 

Wayne Wong, Beckman Instru-
ments, Inc (Display Systems Div) , 350 
N. Hayden Rd , Scottsdale, AZ . 

INTELLIGENT REMCYI'E SERIAL 1/0 
UNIT shares line with a terminal and provides 
analog and digital 1/0 wherever there 's an 
RS-232C line . The basic model, SL-800, 
contains 8 channels of A/D input (12 bit), 8 
channels of digital input, 8 channels of digital 
output and sells for $1895. 00; 2 channels of 
D/ A output ( 12 bit) and differential inputs are 
optional . Several of these individually 
addressable units can be daisy-chained on the 
same serial line. Packaged as a stand-alone 
device complete with power supplies. 
SERIAL LAB PRODUCTS, INC. , P.O. Box 
159, Marlboro, Ma. 01752 , (6 17)481-1684 

Circle 74 on Reader Inquiry Card 

On/Off 
Switch 

AC 
Line ....._.__ ___ s3 ___ _ 

PS2 PS1 

- 12Vdc 5mA~---~ +5Vdc 2A 
- 12V 

+5V 

10 k 
OBO 
OB1 

Bit 1 1------_;;;..;;;..;...__j.__ ___ ~ 

Bit 2 ...._ ____ .....:;;..;;;...;...--'-----l 
OB2 Bit 3 1------_;;;.=--l"-----~ 
OB3 Bit 4 ...._ ____ .....:;;..;;:.:_--'-----l 

OB4 
OB5 
OB6 

Bit 5 1-------=-;;;...;...--'-----l 
Bit 6 1-------=-=..:::...--'-----l 
Bit 7 1----------+-----1 

WR 
OB7 

Strobe 1----- 1 

Keyboard 7404 

GNO 

J2 
J1 

+5V 

14 
15 
16 
17 
18 

SM810001 
Module 

19 
20 

26 

PS1 is a Semiconductor Circuits SP5941; PS2, an 501.12.100 (or equivalent) . S1-3 are 
SPST. The keyboard is a Micro Switch 61SW12-2 (or equivalent) . 

•••••••••••••••••••••••• 
• /0123456789" • ··· •EFGHI.JKLMNOPG!RSTUVW • • • • /01234. tEFGHI.JKLMNOPG!RSTUVW • • • • /01234 FGHI.JKLMNOF'ORSTUVW • • • • I 0123 FGH I .JKLMNOPORSTUVW • 

: "HOW DOES : 
I YOUR I 
: HERTZ COMPARE?'' : 
: High-Speed Impact Matrix Printheads : 
e By DH Range from 1 KHz up to 2 KHz! e 
•
• Here's the fastest , most complete line ever for your own in-house manufacture . •. 

offered ... from 7 and 9-wire printheads High-performance, high quality DH 
• (in several models each) ; to 18-wire Printheads are based on advanced tech- • 
• twin row; 42-wire , 6-row; and OCR ver- nology and proven designs. They 're • 

• 
sions . In addition, custom designed DH rugged and reliable, com pact and surpris- • 

• 

•• -LPrinltHheadsAcansbesfuornicsheidaort leicensse'd I innglcy lo.win cost. Call or write today! ••• 
754 N. Pastoria, Sunnyvale 
CA 94086 • (408) 738-2082 
Telex: 171570 

•••••••••••••••••••••••• 
Circle 72 on Reader Inquiry Card 
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1802 Power-On Reset/Run Circuits 
Here are several circuits which offer a 
power-on reset/ run capability for COS 
MAC CDP 1802 systems. The power­
on reset / run facility is useful in sys­
tems which periodically incorporate a 
power-down phase during system oper­
ation . During this power-down phase , 
care should be taken to preven t sig­
nals from reaching any of the 1802 
inputs or outputs , because these sig­
nals could be coupled through the sub­
strate protection diodes to the VD D 
line and repower the system . 

There are clock input considera­
tions . The waveforms (Fig I ) show 
lines and CLEAR line for resetting 
the 1802 using two different modes of 
clock inputs , the on-chip crystal oscil ­
lator and an external clock source . 
The required reset pulse phasing is 
de te rmined by the type of clock used 
in the sys tem . Wh en the on-chip oscil­
lator is used , the delay in oscillator 
start-up depends on the loading on the 
CLOCK input. With 5 pf decoupling 
capacitors on the CLOCK and XT AL 
lines , a delay of !Oms is typical for 
oscillator start up to 25°C. To assure 
proper operation the reset pulse should 
be active until the oscillator has 
stabilized . 

When an external clock is used, it 
should be gated with the power-on 
signal. The reset pulse should allow for 
the V DD' V cc time constant , and can 
be terminated when the clock is in a 
valid state or , typically , 20ms follow­
ing power-on. Jf the reset pu lse termin­
ates before the clock is running, inter­
nal registers I and N and the Q output 
will reset. Registers X, P, and R(O) will 
not reset , however , under the initial­
ization cycle is completed. 

Here are some typical reset circuits 
(Fig 2). The basic one-shot circuit is 
shown in Fig 2a . The circuit in Fig. 2b 
permits manual reset and allows access 
to the LOAD mode . The circuits in 
F ig. 2c and 2d elimin ate feedback re­
sistors by using the CD4093 quad 2-
input NAND Schmitt triggers . Other 
variations of these circuits are possible 
following the above constrain ts . 

W. F. Clark , RCA Solid State Div. 

Rate this design: circle 14L, 14M 
or 14H on Reader Inquiry Card 
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