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ABSTRACT

ENVIRCNMEWTAL /RELIABILITY TEST REPORT NO. C024673-129

AUTHORS: G. ONGMAN & T. MUSTO

DATE: DECTMBZR 19, 1983

TITLE: VIDEQ GAMZT LI/N 2100 (PAL I) ENVIRONMENTAL EVALUATION

This report covers testing that was performed on the video
game M/N 2100 (PAL I) preproduction units to evaluate its
ability to withstand conditicns that may occur durring
shipment or its normal service life.

The 2100 video game was subjected to the following tests:
thermal mapping, high temperature, low temperature,
temperature shock, temperature & humidity, vibration,
alectrostatic discharge, shock (impact), and software
regression. The 2100 operated properly throughout all
operating tests and during all post test check-outs. No
package qualification tests wers pirformed at this time due
to the fact that no final packouts were available.

No physical or mechanical discrepancies wer: noted dus to any
testing that was performed. The 2100 units proved to be
mechanically and elactrically rugged and to have wide safety
margins in its design and construction.

NOTE

This report contains Atari private datz, ond is for use only
within the Atari technical community.
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ENVIRONMENTAL/RELIABILITY TEST REPORT NO. C024673-129
VIDEO GAME M/N 2100(PAL I) ENVIRONMENTAL EVALUATION
PREPARED BY: G. ONGMAN & T. MUSTC

DATE: DECEMBER 19, 1983

1.0 INTRODUCTION

All the tests covered by this report were performed by Atari
environmental enginsers at the Atari San Jose plant except
for the shock test which was performed by Viking
Laboratories, an independent test laboratory. A copy of the
test data for each test is included at the end of this
report.

All of the tests covered by this report were performed in
accordance with "Environmental /Reliability Engineering Test
Plan'" no. €024673-109 and "Envirommental Engineering Manual"
no. CO81616

2.0 TEST PROCEDURES
2.1 THERMAL MAPPING

The product case was opensd, and a thermal survey of the
components was conducted with a temperature indicating
device. Because of the low operating temperatures measured,
it was dztermined that no thermal problem exists. Based on
this, no formal thermal mapping test was performed.

2.2 HIGH TEMPERATURE

A test specimen was placed in a high temperature chamber.
The ambient temperature within the chamber was increased,
over a period of 1 1/2 hours, to 60 degrees C. Once the .
speciman temperature had stabilized, the specimen was soaked
at this condition for a pericd of 4 hours. The chamber
ambient temperature was tha:n decreased, over a period of I
1/4 hours, to 45 degrecs C. Once the specimen temperature
had stabilized, the specimen was soaked for a period of 1
hour. Upon completion cf the soak, the specimen was
operated. ©No discrepancies were noted due to this test.

2.3 1LOW TEMPERATURE

A specimen was placed in a low temperature chamber. The
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ambient temperature within the chamber was decreased, over a
period of 1 1/2 hours, to —-30 degrees C. Once the specimen
temperature had stabilized, the specimen was soaked for a
pericd cf 4 hours. The chamber ambiznt temperature was then
increased, over a period 1-1/4 hours, to 10 degreess C. Once
the specimsn temperature had stabilized, the specimen was
soaked for a period of 1 hour. Upon completicn of the soak,
the specimen was operated. No discrepancies were noted due
to this test.

2.4 TEMPERATURE SHOCK

A test specimen was placed in a low temperature chamber that
had becen preconditioned to —30 desgrees C. The specimen
maintained at this condition for 1 hour. The specimen was
then transfered, within 1 minute, to a high temperature
chamber that had been preconditioned to a temperature of 60
degrzes C. The specimen was maintained at this condition for
1 hour. The above cycle was repeated twice for a tetal of
three cycles. No discrepancies were noted due to this test.

2.5 TEMPERATURE AND HUMIDITY (OPERATING)

An operating specimen was placed in a temperature and
humidity chamber. The chamber temperature was increased,
over a period of 50 minutes, to 45 degrees C. The chamber
humidity was then increased, over a periocd of 35 minutes, to
95% relative humidity. The operating specimen was maintained
at this condition for 96 hours. No discrepancies wzre noted
due to this test.

2.6 VIBRATION

A test specimen was subjected to a vibration cycling test and
a resonance dwell test. For the cycling test the specimen
was attached to the table of the vibration machine in one of
its thrse major axes. The specimen was subjected to 15
minutes of sine vibration cycling from SHz.—100Hz.-SHz. at
0.015" DA. The above procedure was repeated twice with the
specimen oriented in the two remaining axes for a total of 45
minutes of cycling. The specimen was monitored during the
cycling for any indication of a resonance. :

For the resonance dwell test the specimen was to have been
subjected to a 10 minute dwell at each rescnant frequency.
Since no resonances were noted, the specimen was subjected to
a2 10 minute dwell at 30Hz. at 0.015"DA. in each of the three
axes. No disrepancies were noted due to this test.
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2.7 ELECTROSTATIC DISCHARGE

The exterior of the operating specimen was probed at any
point it was likely for an operator to touch it in normal
use. For this test a probe with a 100 pf capacitor and a
1500 ohm resistor was used at the following voltages: 10
RVDC, 15 KvDC, 20 KVDC, and 25 KVDC. Some minor program
stoppage occurred, but there was no permanent damage due to
this test.

2.8 SHOCK (IMPACT)

The shock machine was adjusted to deliver a 30 g, 11 ms
half-sine shock pulse. The machine was dropped several times
to verify the repsatablity. The test specimen was attached
to the table of the shock machine and subjected to three
shocks. The specimen was then removed from the shock machine
and functionally tested. The specimen was reoriznted and the
above procedure was repeated until the specimen had bsen
subjected to shock in. each direction of sach axis for a total
of 18 shocks. No discrepancies werc noted due to this test.

2.9 SOFTWARE REGRESSION

Twenty-five of the most popular games from Atari and varicus
other companies were played on a test specimen. The software
regression data shest gives a list of the games and an
evaluation of the game play.

3.0 CONCLUSION

The video game M/N 2100 (PAL I) exhibits a rugged mechanical
and structural design that is capable of withstanding normal
home usage and shipping stressec. Substantial margins of
safety in regard to mechanical stre:ses and thermal
sensitivity have baen proven to be present. Game play =znd
graphics aren t quite as good as the M/N 2600 but are
adequate for the average consumers needs.
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EQUIPMENT LIST
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TesT DESCRIPTION: __ShOCK-HALE SINE
EQUIPMENT MODEL ASSET CALIB. CALIB.
DESCRIPTION MANUFACTURER NUMBER NUMBER RANGE ACCURACY DATE PERIOD
— e E ™ .
Shock Machine _IARAY Coprrst S| vP-Yom | 6235 Table Size: ZY¥xp4" _ 0% 121478370 -
. Impact Vel: 3¢ ft/seg
TE—. Accel: /520 g's
F:. Duration: /.2 m,s,
Accelerameter | Endevco Corp. 27408 |£{So/ | Freq. Resp.: SKNZ. ts% 7.04-33 | lp mo.
Mmplifier
m...nm@... Resp.: 0.l Hz to 1K Hz 2L To 7-8-F3 6 mo.
Accelerameter | ‘Endevco Corp. | 2752 | £go2. | Max.'Accel.:  SK'g's
Oscilloscope | Tektronix Inc. | S+ 2o+ 1 | Fred. Resp.: DC to 30Miz_ 13% 653 | fmo
Rise Time: 22 ns
0.1u sec. to 5 sec/cm
Oscilloscope | Tektronix Inc. | ca 7239 | Freq. Resp.: DC to 15MHz t 3 9. 7-23 | Lo
PlugeTr Rise Time: 10 ns
0.05v to 20v/em  (AC-DC)
Camera Tektronix Inc. C-12 Aoy 1.0:09 Object to figure Ao Cal MUO«E..nhP
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