


Z- - MACHI NE PRODUCT DEVELOPMENT

The Z- Machi ne devel opnment has the potential to be the nost
interesting (and nost exciting) product devel opnment programthat the
Heat h Conmputer G oup has undertaken. The conputer is an exciting
product and has the potential to generate a great deal of revenue;
the programitself offers a rare opportunity to exercise the
technical skills of an excellent group of people dedicated solely to
t he devel opnment of the Z-Machi ne.

The devel opnent schedul e is anmbitious, but realistic. W have
an experienced project |eader who can devote full tinme to the
program and we will have a firm devel opment plan that will enable
us to nonitor the progress of the project. W have good support
groups: Conputer Aided Design, Drafting, a Mddel Shop with
exceptional capabilities for fabricating styling nodels and
prototype parts, and a Regul atory Conpliance Lab with an excell ent
track record.

There are sone risks involved in the hardware devel opnent, but
t hey are manageabl e:

The speech synthesis function has not been fully defined. The
technology is not yet mature, and if a good sol ution cannot be
found quickly, this feature will be nade an accessory that can
follow the initial product introduction wthout delaying the
devel opnent .

The MODEM function is intended to be inplenented in a
singl e-chip mcroprocessor. This devel opnment will be done by an
outside firmthat is famliar with MODEM technol ogy, and the effort
will have to be closely coordinated to coincide with our hardware
schedul e.

Conmpliance with the FCC regul ations is another area of risk.
There is no doubt that the conputer can be made to neet the specs,
but doing it within the devel opnent tinetable is going to require
sone extra effort. We intend to use RFI consultants as early as
possi ble in the devel opnent to assure that the board | ayout and
packagi ng techni ques are consistent with good RFl design practices.
The RFI conpliance effort will continue throughout the program so
that the final prototypes canbe used for the FCC certification
process.

Though there are sone risks, the product will be based on
technol ogi es that have been fully devel oped and that have stood
the test of the marketpl ace.



HARDWARE DEVELOPMENT PLAN

The Z- Machi ne hardware devel opment will consist of five
maj or phases:
G oundwor k and concepts Sept. 1 to Cct. 1
El ectrical design Cct. 1 to Dec 1
Mechani cal design Cct. 1 to March 1
Prot ot ype construction Dec. 1 to March 1
Certification March 1 to April 1
*The Groundwork phase will produce a working docunent that
will fully define the Zenith Home Conputer and that will serve as a

definitive design guide for all the people working on the project.
There are a few unresol ved concepts going into this phase, nanely,
speech synthesis and the inplenentation of a MODEM and the goal is
to have all the | oose ends tied together by October 37 This phase

will include the styling and industrial design for the product.

*The el ectrical design phase will produce a paper design for
the conputer. Conplete electrical docunentation will be generated
to serve as a project record and to aid in |later product support
and mai nt enance. This design phase will include a formal third
party design review

*The mechani cal design phase will pr oduce final draw ngs
that can be used to tool all non-electrical parts of the computer.
This phase will include the devel opment of tenporary

tooling to produce parts for prototype construction. Mjor
plastic or netal parts that require long tooling lead t ines wll
be designed and rel eased ahead of the normal electronic parts.

*The prototype construction phase will include the | ayout of
printed circuit boards, design verification, and initial RFI and
safety checks. Six to ten prototypes will be built in thi s phase.

*In the certification stage, formal tests will he made for FCC
certification, and units will be submtted to UL and CSA. The |l ogic
design will also be exercised with diagnostic software, and the

conpl ete package will be subjected to tenperature, humdity, and
transportation testing.



BABU RAJARAM ........ccceeee. INITIAL TASKS

* Devel op an architecture specification or internal bus structure
for the conputer. The spec would include a systemtimng
definition that all the designers on the project could use
for designing the peripheral elenents.

* Develop a generalized 1/0 and interrupt schene for the
conmputer. In general, the Z-Machine and the expanded Heath
version will be very 1/0 intensive so the I/0 design nust he

as flexible as possible.

* Devel op a RAM addressing/ nultiplexing schene that will support,
various conbi nati ons of 16K 32K and 64K RAMs The expanded version of

the conputer could require 128K of RAMoONn board.

* Deve| o |netabl all the tasks ne es ary to
co e t oun mor once ts ase
Z- |geregv 88 tob tﬁchave aII of t e
s a e asts V a non tlneta mnpl P clude
sho t-tern1n1 eston per aps three or our



DOUG WOOD. ... I NI TI AL TASKS

Make initial styling contacts and try to determne which is
t he best approach of the three:

Heat h stylinggroup. Zenith styling

group (if any)outside industrial

design firns.

Tradeoffs will probably involve speed, availability, and
consumer product experience.

Wirk out a generalized packagi ng concept based on Larry's
product plan and updates. The mmj or components of the package
i ncl ude:
Keyboard with Selectric |ayout + sone special keys. A
built-in 5 1/4" floppy disk nechanism One major PC board
cont ai ni ng nost of the conponents. A switching power
supply providing 30 to 50 watts. Connectors for the
accessori es:
Printer
Ganme j oysticks
MODEM
Musi ¢ keyboard
Connectors for the video Qutput cables going to the
nmoni tor or TV set.

Locate a source for tenporary tooling that can sinulate
hi gh- pressure nol ded parts.

Develop a tinmetable for all the tasks necessary to conplete
t he groundwor k/ concepts phase of the Z-Machine devel opnent.
The goal is to have allof the unknowns resol ved by Cctober
1st. Since the concept stage lasts for only a nonth, the
timetable will include short-termmlestones, perhaps three
or four a week.



MIKE GORBUTT... | N TI AL TASKS

Devel op an approach for the Z-Machine di sk system The
systemw || be a single-sided single density 5 1/4"
mni-floppy in the basic machine, but should be easily
expandabl e to doubl e-si ded double density for the Heath
versi on.

Devel op a specification for the disk nechanism The spec wl|
be used for vendor quotations and qualification. At |east two
vendors will be necessary.

Devel op an approach for the nechani sm notor and sol enoid
controls, and an approach for the read/wite circuitry. A
the vendors have indicated that we can copy their circuits,
but it nmay be advantageous to devel op our own.

Devel op an approach for the LSI controller and data
separator. Standard parts in the Western Digital 179X
famly will do the job inexpensively and with a m ni mum
parts count.

Develop a tinmetable for all the tasks_necessary to conplete
t he groundwor k/ concepts phase of the Z-Machi ne devel opnent.
The goal is to have all of the unknowns resolved by October
%?. tlgfe thF concept stage lasts for only a nonth, the

i metabl e w

| include short-termm | estones, perhaps three
or four a week.



PHIL STAUB .... INITIAL TASKS

I nvestigate sources for asw tching power supply. The
technology is available at Zenith Radio Corp., as well as at a
nunber of outside vendors., Astec, for instance, is a vendor
that can supply | ow-cost switchers to our specifications. It
may al so be to our advantage to design the supply in-house and
incorporate it on the main PC board.

Devel op a source for a | ow cost printer accessory. Larry
has done sone groundwork with Trendcom and it appears to
be a good possibility.

Devel op a parallel interface for the printer.

Devel op a concept for an interface for the Zenith/RCA
vi deo di sk.

Serve as a watchdog and |iaison for the nmechanical designer for
all RFlI aspects of the Z-Machi ne design.

Develop a timetable for all the tasks necessary to conplete
t he groundwor k/ concepts phase of the Z-Machi ne devel opnent.
The goal is to have all of the unknowns resolved by Cctober
1°'. Since the concept stage lasts for only a nonth, the
timetable will include short-termmlestones, perhaps three
or four a week.



MARK NICOL ...INITIAL TASKS

Build 15 nore Z-Machi ne prototypes based on the current
breadboard. Mark Rogers can requisition the parts and wite
t he purchase order requests.

I nvestigate the voice synthesis IC fromVotrax. If it

of fers acceptable speech, it will be the easiest systemto
i npl enent on the Z-Machi ne board. O her systens include the
Tl synthesis chip and ROV, and a simlar National

Sem conduct or approach.

Devel op a sound synthesis concept. The nost likely chip is
the TT 76482 used on the breadboard, but others may be
accept abl e.

I nvestigate the BSR X-10 controller systemand how it can be
adapted to the Z-Machine. RFT, UL, and CSA requirenents must be
considered, as well as the feasibility of using the system on
forei gn power lines (the nodul es may not be avail able in other
countries).

Develop a tinmetable for all the tasks necessary to conplete
t he groundwor k/ concepts phase of the Z-Machi ne devel opnent.
The goal is to have all of the unknowns resol ved bY Oct ober
1st. "Since the concept stage |lasts, for only a nonth, the

tinmetable will include short-termmlestones, perhaps three

or four a week.



MARK ROGERS . ... |INITIAL TASKS

Build 15 nore Z-Machi ne prototypes based on the current
breadboard. Requisition the parts and wite the purchase

order requests.
Assist Neil Beneditz in the prototyping of the H-8 and H-89

di sk controllers.



El LEEN HI CKEY.. ..TH NGS TO DO LI ST

Phase | report for trainer. The report would include:
Product definition Bill of
mat eri al Cost to devel op Tooling
cost Schedul e Cost of options and
accessories

Z- Machi ne video generation devel opnent with Babu. This
effort would have to be closely coordinated to avoid
duplication of effort.

On-goi ng product support and RFI assistance to Phil.

Develop a tinmetable for all the tasks necessary to conplete
t he groundwor k/ concepts phase of the Z-Machine devel opnent.
The goal is to have all of the unknowns resolved by Cctober
1st. Since the concept stage lasts for only a nonth, the
timetable will include short-termm | estones, perhaps three
or four a week.



NEIL BENEDI TZ .... THI NGS TO DO LI ST

H88 and H8 doubl e density disk controllers, Phase | on
concept by October 17th.

G

General purpose I/0 board for H8 Concurrent wth disk
controllers. Priority not quite as high as the disk
controllers.

Z-80 CPU board from Sigma. Eval uation and nodifications as
necessary. Probably will require a trip to Sigm

64K nenory board from Signma. Eval uation and nodifications as
necessary. Probable trip to Sigma

Fi rmnar e devel opment board for H88 and/or H38. The board
woul d i ncl ude:
An EPROM progranmer for 16K, 32K, and 64K EPROVS.
Socket (s) for ROVS/ EPROVS.
8K x 8 OF RAM :
The RAM and ROM shoul d be capabl e of being executed
externally.

Support on Z-Machine. Serve as a floating resource for M ke
Corbutt, Mark Nicol, and Phil Staub. Assist Ei | een and Babu
i n devel opnent of the video portion of the Z-machine and
trainer.



LI Al SON ACTI VI TI ES

During this project, a great deal of coordination and

co-operation will be necessary between the Heath Engi neering group and
various Zenith groups, including Purchasing, Production Engi neering,
and Desi gn Engineering. The level of liaison activity wll peak at the

end of the devel opnent phase, and again at the pilot run and early
producti on stages.

Bills of material, draw ngs, and specifications generated by
the Heath Engi neering group will have to be translated into a form
that can be used by the Zenith Purchasing and Production groups. In
nost cases the conversions can be done sinply but in any event, they
must be dealt with at the outset of the program

Heat h' s mechani cal engi neer nust work closely with Zenith's
producti on engineering group in the choice of assenbly nethods and
fasteners; the electronic designers will work with those at Zenith

responsi bl e for switching power supplies, color nonitors, and RF
nodul at ors.

Heath has a | arge nunber of vendors currently qualified to
suppl y conputer components. These vendor qualifications will have to
be reviewed by the appropriate Zenith groups, and be accepted or
re-qualified as deemed necessary.



