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5. 5100 Console Test Specification (C024142)

SUMMARY :

A.

The hardware audit tests results indicate an acceptable unit
with the following exception. When an incorrect A.C. power
adaptor is used, computer peripheral adaptor, the voltage
regulators in the 5100 fail. The A.C. ocutput of the above
mentioned adaptor is not compatable with the D.C. console input
requirement. This situation arises because the computer periph-
eral power adaptor output jack can plug directly into the 5100
console which requires a D.C. power adaptor.

Recommended Alternatives:

1. Add a manual note that only the supplied D.C. power adaptor
can be used. Further, provide an adequate warning label
at the power inlet of the 5100.

2. Add a high power series diode in 5100 console for console
protection. ‘

3. Longer term. Change the power input connector to accept
the 7 pin DIN used on the 800XL. This situation will allow
one to eliminate the use of the incorrect power adaptor.
(See reference memo C024673-143)

Thirty six game cartridges were reviewed and exhibited acceptable
performance.

ENVIRONMENTAL TEST RESULTS:

. 30 E. Plumaria Drive
San Joss, CA 95134

The following environmental tests were performed with no
console failures noted:

1.
2
3.
4
5

Temperature Shock Test

. Sine Vibration Test
Transportation Test

High and Low Temperature Tests
Temperature and Humidity Tests
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ESD console evaluation, with plug-in cartridge, meets the ESD

product

specification C021703.

The details of the tests are enclosed in C024673-149,

FUNCTIONAL TESTS:

The functional tests showed that the unit conformed to require-

ments.

Areas for future consideration are as follows:

1. Power supply adaptor current requirement. (Reference

c024

673-143). Changing to the 1.5 amp power adaptor used

on the 600 and 800XL units will provide increased unit

cost, approximately $4.00, increased performance and
elimination of the possibility of plugging in the incorrect
power adaptor. (The cost of this change will be a re-design
of the power supply front end.)

2. Evaluate the addition of a series power diode, with (3)

anp

capability, to half wave rectify the A.C. input. This

change will protect against console failure when an incorrect

A.C.

power adaptor is utilized.

3. Game played the following (36) 5200 and 5200L cartridge
with acceptable results. {Reference Table I). Minor
software up dates will improve game play.

4. D-RAM read/write cycle timing is acceptable. However, with
this new 16K X 4 Bit device the enclosed screening requirements
must be followed for the first six months of production.

SAFETY:

to this

1.

2.

N

ATARI'

The fact that the incorrect power adaptor, computer peripheral
power adaptor, can be connected to the 5200L (5100) console

! by human error, poses a potential product liability. When the
incorrect power adaptor is connected, the console voltage
regulators fail within seconds. Alternate solutions

problem are as follows:
Series power diode to half wave rectify the A.C. input.
Mote in manual that only the supplied D.C. power adaptor

can be used with the 5100. Further, provide adequate
warning lable at the power inlet of the 5100.
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LIFE TESTS:

Three units were operated for approximately seven days

(2/1 to 2/8/84) without any console failures. Effectivity
accumulated 2,533 operating hours as of 2/8/84, based on the
following conditions.

1. Units were operated at 39° C instead of normal operating
temperature of 23° C.

2. Units were operated with power on for 30 minutes and
then power off for 15 minutes.

Items 1 and 2 are accelerated life test conditions. The
resultant acceleration factor is 7.5.

3. The total cummulated run time is as follows:

3 X (7) X 24 X (273} X 7.5 = 2,533 hrs.
units days hrs/day Actual Acceleration .
' Duty Factor
Cycle

The 5100 in the use situation will operate approximately (2)
hours per day or approximately 730 hours per year. This
indicates that each unit has operated for > 1 year without
failure in the normal use situation. The units in test (3)
will be continued to acquire an initial reading on MTBF.

RELIABILITY PREDICTION:

Reference enclosed: Memo to Pete Gerrard dated 12/19/83
indicates a console return rate of {2% over the 90 day warranty
period. Prediction assumptions and screening requirements

are enclosed.
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5100 SOFTWARE

TITLE

Tennis
Xevious

Soccer

Svace Dungeon
AE

Pole Position

Qix

Missile Command
Moon Patrol
Ms. Pacman
Pengo

Mini Golf
Robotron 2084
Stargate
Milipede

Star Raiders
Dig Dug
Galaxian
Joust

Maric Bros.
Kangaroo

Meebzork
Vanguard

Xari Arena
Football

Space Invaders
Baseball
Centipede
Basketball
Berzerk

Jungle Hung
Defender
Counter Measure
Choplifter
Spitfire

Aste;oids

COMMENTS

Too many controller functions

Occasionally no audio on-
ground explosion.

Car should always run, hit
trigger button to slow down.

Game just ends, but doesn't
reset back to game menu.

Two player game

Game is too easy.

Good graphics, but difficult
to maneuver ship.

N\

ATARI
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RATING
Good

Good
Good
Fair
Good

Good
Good
Geood
Fair
Good
Good
FPair
Good
Good
Good
Good
Good
Good
Good
Fair

Good
Good
Good
Good
Good
Good
Good
Good
Good/Fair
Good
Good
Good
Good
Good

Good
Fair

ﬂ——

SIZE | DRAWING NO.

Atari, Inc.

C024673-152

REV
{

SCALE

SHEET 5

OF 25




EHVIRONHENTAL TEST REPORT NO. C024673-149
ENVIRONMENTAL EVALUATTON OF VIDEO GAME M/N 5100

DATE: FEBRUARY 8, 1984
1.0 INTRODUCTION

The environmental tasts covered in this report were designed
to simulate, under controlled labhoratory conditions, the
entire lifetime of the product. To accelerats this simelated
life into a reascnable time period, the actual test .
conditicas ars probably mors severe than most units will see
in normal uss.

The package qualification tests wera performed at Package
Analysis Laboratory, an independent test laboratorxy. The
remaining tests were conducted by Atari environmental
engineers at the Atari San Jose plant. It is the intent of
this report to supply only a briaf description of the tests.
Supplemental details may be found in the test data included

at the end of this report and in the "Environmental Engineering

Manual® C061616 (rav. lA).
2.0 TEST PROCEDURES
2.1 THERMAL MAPPING

A thermal mapping test is performed to datermine if any
component part of the specimen could cause or be affected by
adverse thermal conditions.

The first portion of a thermal mapping test is a thermal
survey of all components to identify any potential problems.
For this portion of the tast, a specimen is removed from its
case for complata access to all components, and operated.
Each component of the operating specimen was individually
monitored with a temperature indicating device to determine
if it was operating well within the manufacturer's
specifications. All of the components operated at
termperatures well below 45° C., so no further testing was
deemed necessary.

2.2 HIGH TEMPERATURE
The high temperature tast is a two part test. For the first

portion of the test (60° C.) the specimen is nonoperating and
is intended to simulate the storage conditions a unit may

encounter during its normal service life. For the second portion

of the test (45° C.) the specimen is operating and is intended
to simulate the worst case conditions a unit is likely to be

subjected to in normal sarvice.
w
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2.3 LOW TEMPERATURE

The low temperaturs tast. is alsc a two part test. PFor the

first portion of the tast (= 30 ®* C.) the specimen is non—
and is intended to simulate the storage conditions

a2 unit may encounter in normal service. For the second

portidn of the test (10 dagrees C), the speciman is operating

and is intended to simulate the worst case conditions that

a2 unit is likely to he subjected ta in normal service life.

2.4 TEMPERATURE SHOCKX

The temperature shock test is a nonoperating test which is
performed to simulate the rapid transfer from one tamperature
extrema to another that often occurs during transportation.

2.5 TEMPERATURE AND HUMIDITY

‘The temperature and humidity tast is an operating tast

performed to simulate the adverse climatic conditions that
exist worldwide. The first time this test was parformed on
this product, the specimen stopped functioning. The test was
tarminated and the falilure was analyzed. The tast specimen
itself operated normally but the power supply, which was not
in the tast chamber, had been shortad. A visual examination
of the tast specimen ravealad that the flux had not been
remcved from the printed circuit board after the soldering
procass. It was beliaved that the £lux had reactad with the
high humidity to short out the power supply. The £flux was
cleaned from the specimen and. the test was restartad. This
tifme the specimen operatad normally for the entire duration
of the test. ' '

2.6 VIBRATION

A vibration tast is parformed to gimulate the abuse a product
may receive during transportation or throughout a normal
service lifa. The freguency range and levels used to perform
this tast cover the vibratory conditions common to transporta-
tion by land, sea, and air.

2.7 PACKAGE QUALIFICATION

Tha package qualification tests are performed to verify that

the packing method used to ship the product will adequately
protect that product. There are twa package qualification tasts,
tha transportation vibration and the package drop.

The test procedures used to perform -these tests were in
accordance with the specifications used by the National Safe
Transit Association. For these tests the prodict is packed in
its normal shipping configurations. In this case it meant
that three units were combined into a single package.

San Jose, CA 95134
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The transportation vibration tast is performaed by placing the

- package on the tabla of a vibration machine, in one of its
normal shipping positions, and slowly increasing the
vibration fraquency until the package decouples from the
table by at least 0.060". The package is vibrated in this
manner for abaut 30 minutes. The package is than rotated to
ancthe&r of its normal shipping positions and the above
procadure is rspeated. '

The drop tast is performed by placing the package on the
table of the drop machine in one of the required
orientations. The package is then allowed to freefall from a

-- height of 30" and impact on a steel base. The above
procedurs is repeated with the package reoriented until it
has bsen dropped in all ten of the required orientations.

2.8 ELECTROSTATIC DISCHARGE

An electrostatic discharge tast is performed to simulate the
conditions that would occur if an operator walked accross a
carpetad floor and touched an operating product.

2.9 LIFE

The lLife tast is performed ta simulate the normal usage a
consumer might expect £rom cur product. Three specimans were
placed in a temperatura chamber and connectad to a timer that
cycled the power on and off. The ambient tempsraturs within
the chamber was increased to 39° C. The specimens were
programmed to operate for 34 minutas followed by 15 minutes
off. This power on/off cycling at aelavated tamperature was
continued for one week. Dues to the accaleration factors
introduced by the elevatad temperature and the power cycling
this equatas to about 3.5 years of normal consumer use.

3.0 CONCLUSIONS

Tha video game M/N 5100 proved to be machanically and elect—
rically rugged and to have wide margins in its design and
construction. The fact the the 5100 will accept Atari power
adapters that supply AC voltage could lead to 5100 damage.

ta warning labels are to be positioned at power inlet
of tha 5100.
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Inter Office Memo

ATARF’

Canw Eimctrormcs Dhvsion

T Pete W
come G171 Sey®dlir/Terry wusto Tl

sugect  5200L (5100) CURRENT REQUIREMENTS (C024673-143) Cate: 01/30/84

Five different consoles were measured for current drain under varying load
conditions. (Reference current readings Tables [ through V). The maximum
current drain was 794 ma (Unit #5) under the conditions of 108 to 132 VAC
line voltage and presently known maximum 1oad of PSA (VCS Adaptor),
cartridge, 5200 trakball and 5100 consale. '

Current reqguirement comments:

1. One % power adaptor for the 5100. The present current needs will be
met w 2 one-amp power adaptor. Haowever, with the extended 1ife of
+he 5100 and the possible addition of new praducts, it is recommended
that the present l.4 amp 5100 power adaptor be used for increased
current capability. (NOTE: -The 1.4 amp power adaptor was designed to
be used witir the 5100.)

2. Future cost/performance improvement recommendation:

P;'esenﬂy, we use a 1.5 amp power adaptor for the 600XL and the SOOXL.
This same power adaptor can be used with the 5100 under the fallowing

changes:

o Console cost changes: PCE redesign removing heat sinks, voltage
regulators and associated parts. Also, add power input connector

to accept the 1.5 amp XL power adaptor.

0 Console benefit will be the elimination of components and heat
within the console. .

The above recommendation can be a future cost reduction and product
improvement.

GS/rh

Attachments

cc: Gene Kuczynski
: Ghee Munoz

Ken Ashton
PROJECT FILE
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Inter Office Memo J ik
.-' ATARI

- : Consumer Sectromcs Oivisary
Te Pate Gerrard

Frore GI1T Seymour
Suciecz: 5100 Consdle Reliability Prediction {€024673-132) Dare: 12/19/83

The present 5100 consale pfed‘tcte(t return rate is 5pprox1mate1 y 2.4% over
an operating time of 130 hours with no IC durn-in. The basis of this
prediction is as follows:

I. Reliability Guidelines C024673-131
2. Returm Rate Susmary - Table I
3. Cost/Benafi{t Analysis - Table IT

_ further analysis of companent requirements, IC burn-in impact on return
rate (Table I) and cost/benefit analysis of IC burn-in (Table II) show
the following results:

I, Burmeim of the new 6K x & Bit D-RANS, for the first six (6) months
of productiom, provides: a 5100 console predicted return rate of
approximately 1.8% aver an operating time of 180 hours.

2. Surn-in of the D-RAMS, Antic and GTIA provides a 5100 conscle
predicted return rate of approximately 1.3% over an operating time
of 180 hours.

3. The cost/benafit analysis, Table II, for enhanced 5100 console
reliability, based on failure rates, repair cost and in-house
burn=in cost indicates the D-RAMS require burn-in (Method 11).

Method 11 is the most favorable yased on a net savings of $190,000
per mi1lion population of the 5100 console. Whereas, Method 111,

| DoRAM, ANTIC and GTIA burn-in indicates a net loss of $170,000 per
mi1lion population of the 5100 consale when compared to the ’

non burn~in conditiom. :

Conclusion:

The 1.8% return rate (Method IT) for 180 hours of 5100 console operation
is achievable provided burn-in and component requirement (Reliability
Guidaelines) are accompiished.
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5100 SYSTeM

ATTACHMENT I

RELIABILITY PREDICTION ASSUMPTIONS

1.

2.

Failure ratas are due ta chance only, and the failure rate
is constant. : :

Preliminary production testing and/or burn-in has removed
the early faflures, and wearout has not begun ta occur.

Normal average operating temperature of 40 degrees C 1'néide
of console.

Reliability figures are taken from MIL-2170 Handbook.

Connections computed by taking all componenf solder

connections x 1.5 allow for soldered through holes, etc.

Any .component failures.will. cause sub-system mai function

since there are no redundant companents.

. - Since alT reliability figures are based on MIL Spec. parts,

and we are using commercial grade parts, the parts failure
per million hours is multiplied by a quality factor.

8. Independence among all system. elements is assumed unless -
otherwise stated.. ' ' . ' . :
9. Game play is an average of approximately twa {2) hours per - .
day. The total operating time is 180 hours cver a warranty
period of three (3) months.
10. Cartridge changes per day are a' maximum of approximately six -
(6) cartridges.per day. '
11. Power on/aff cycling is a maximm of five (5) times per day.
12. No design ascapes exist. '
13. System companents lass console has a areturn rate < 0.5%
over an operating time of 180 hours.
A'."' Ina. DRAWING NO. REV
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- 5100 SCREENIMG REQUIREMEMTS

»~

ATTACHMENT II =~

COMPONENT R_EQUIREMENTS (ELECTRICAL)

Pradeterminéd sampling plans for components may be used when the
cost of not 100% testing is justified (one will always receive

- Faulty components, an sampling plans do not reduce failures on
the circuit board ar in the field). .

A. New 16K x 4 BIT D-RAM:

1. First six months of production shipments, 0-RAM will .
Feceive a 100% statfc burn-in at 125 degrees C, with an
applied voltage of 6.0 volts, far 48 hours prior to
test. Devices to be processed ‘through a 100% screen
for all functional electrical parameters.

2. _Aftar six months of production shipments: Unless
exempted by a predetermined sampling. plan, the D-RAM" -
chip will receive a static burn-in at 125 degrees C for
48 hours prior to test. Further, devices will be
processed through a 100% screen for prime functional
electrical parameters.

-Bt- Q_I_ . \ . N - -.' ) »

Devices. to be prﬁcessed through a 1002 screen for ail
functional electrical parameters unless exempted by a
predetermined sampling plan. '

¢. IC (Varfous MSI and SSI devices & ROM)

ICs to be procassed through a 100% screen for ail functional
electrical parameters unless exempted by a predetermined

sampling plan. o
D. MODULATOR, ObERATIONAL AMPLIFIERS, VOLTAGE REGULATORS AND
TINEAR OEVICES

Compﬁnents to be processed through a predetermined sampiing
nlan for all critical electrical parameters.

E. POMER ADAPTO'R AND SWITCHBOX ASSEMSLIES

Assemblies to be processed through a 100% screen faor all
functional electrical parameters unless exempted Dy a

predetermined sampling plan.
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F. TRANSISTORS AND DIODES

" simpie active devices to be parametrically tested on a 100%
basis, unless exempted by a predetermined sampling plan.

G. PASSIVE PARTS (RESISTORS; CAPACITORS, IMDUCTORS AND OTHER
ELECTRICAL COMPONENTS) - '

Components. shall be sampled for acceptability to
predetermined sampling plans.
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