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A4
SUMMARY

The hardware audit test results indicate an acceptable unit with the
following exceptions:

1. Console ESD evaluation, 11/08/83 memo to Dave Sovey. Three
capacitors and cartridge ground to be added for conformance to
C021703 ESD Product Specification.

2. Five of six 1400XL power supplies, DV-51220W, failed during 1ife
tests. Power supply case temperature was 65 degrees C at room
ambient. Re-design of this power supply is in process.

3. Printer hangs up when modem is in operation. (This could be a
problem with the Billboard Services that were contacted.)

ENVIRONMENTAL TEST RESULTS:

The following environmental tests were performed with no conso1e
failures noted:

- Temperature Shock Test
Sine Vibration Test
High Temperature Test
Temperature and Humidity Operat1ng Tests
Low Temperature Tests

P N =
« s & s »

The details of the tests are enc]osed'and dated 9/30/83 te 10/06/83.

ESD console evaluation indicated the I/0 connector and metal cartridge
suscept1b1e to ESD. The test summary and corrections are identified
in the enclosed 1400XL console ESD evaluation memo dated 11/08/83.

LIFE TESTS:

Six units were operated for approximately one month (10/ 6/83 to
11/07/83) without any console failures. Cumulated 3,829 operating
hours as of 11/07/83. Tests performed were as follows:

Super Salt Test

Modem Test

Voice Test

+  Star Raiders Game Cartridge Test
Math Loop Test

(SRS

The problems encountered were as follows:
1) Five out of six power supplies failed. Re-design is in process.

2) Printer hangs up when modem is in operation. (Problem lies in
handshaking with Billboard Services.)
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The life testing will be discontinued since all testing must be
repeated on more advanced PCB revisions.

RELYABILITY PREDICTION:

Reference enclosed: Memo to Dave Sovey dated 11/21/83 indicates a
console return rate of <5% over the 90-day warranty period. This was
confirmed on 10/19/83 at Atari Taiwan by a MTBF demonstration.

Further life testing will provide final confirmation of 1400XL failure

rate.
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Inter Office Memo J Ik

ATARI

Consumer Electronics Division

From: GIL szmouq%

Subject: 1400XL CORSOLE - ESD EVALUATION Date: 11/08/83

The 1400XL console passed "ESD" susceptibility tests (C021703) with
the following design changes incorporated:

A) Arc's at SID connector with cable attached.

1. Add 0.001 uf capacitor from J1-11 to ground for elimination
of U34 (C-MOS analog mux.) failure at 15KV,

2. Add 0.001 uf capacitor from J1-1 to ground for elimination
of Ul {op-amp} failure at 20 KV.

3. Add 0.001 uf capacitor from J1-3 to ground for elimination
of potential ESD failures.

B) Arc at Cartridge. 0.S. ROM failure at 20 KV, due to cartridge
ground clip not having a proper ground return. (Ground return
covered by solder mask.)

Providing a proper ground return for the cartridge clip
eliminates the "ESD" failure.

The addition of the three (3) capacitors and the ground clip
ground return provides a console that will provide customer
product satisfaction.

GS/rh

cc: G. Kuczynski
K. Ashton
M. Ellison
B. Knapp
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Inter Office Memo ) Ik k‘

ATARI

~

Consumer Electronics Division

To: Dave Sovey
From  Gi1 Seymou//f;
S
Subject.  1400XL CONSOLE RELIABILITY PREDICTION Date: 11/21/82

The present 1400XL console predicted return rate is approximately 4.7%

cver
this

(WP =
. v

an operating time of 180 hours with no IC burn-in. The basis of
prediction is as follows:

Prediction assumptions - Attachment I
Return rate summary - Table I
Failure rate of components by % contributicn - Table II

Further, analysis cf component requirements (Attachment IIY, IC burn-in
impact on return rate (Table I} and cost/benefit analysis of IC burn-in
(Table 111} chow the following results:

1.

Concl

. Alarl, Inc.
30 E. Plumaria Drive
San Jose, CA 05134

Burn-in of new Freddie LSI for the first six (8) months of
production and burn-in of Antic and GTIA per Attachment II. This
LSI burn-in provides a 1400XL conscle predicted return rate of
approximately 3.4% over an opérating time of 120 hours.

Burn-in of Freddie, Antic, GTIA, 0.S. RCM and RAMs per Attachment
II. This 1.C. burn-in provides a 1400XL console predicted return
rate of approximately 2.6% over an operating time of 18C hours.

The cost/benefit analysis, Table III, for enhanced 140CXL conscle
reliability, based on failure rates, repair cost and in-house
burn-in cost indicates LSIs, {Freddie, Antic, GTIA) G.S. ROM and
RAMs require burn-in (Method III).

Method III is the most favorable based on a net savings of $930,000
per million population of the 14C0XL console.

usion:

A preliminary prediction conformation was providec by a MTBF
demonstration at Atari Taiwan on October 12, 1982. The identified
failure rate of approximately 23C failures/million hours of
cperation indicates a 4.2% return rate over an operating time of
120 hours. This compares favorakbly with the predicted 4.77% return
rate with no IC burn-in.

The 2.6% return rate {Method III} for 180 hours of 1400XL console
operation, is achievable provided burn-in and comporent
requirements {Attachment II) are accomplished.
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To further enhance reliability of the console, the following PCB

testing can be included:

¢ In-circuit test capability or equivalent.

o PCB burn-in at 55 degrees C for two hours minimum
o Power on/off cycling, one minute on, twelve seconds off,

for the first hour of PCB burn-in.

GS/rh

cc: Gene Kuczynski
Ken Ashton
Bob Knapp

Arieh Strod

e
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1400XL CCMPUTER

ATTACHMENT I

PELIABILITY PREDICTIOM ASSUMPTIONS

1. Failure rates are due to chance only, and the failure rate is
constant.

2.  Preliminary production testing and/or burn-in has removed the
early failures, and wearout has not begun to occur.

3.  MNormal average operating temperature of 40 degrees C inside of
console.

4. Reliability figures are taken from MIL-217D Handbook.

5. Connections computed by taking all component solder connections

x2 to allow for soldered through holes, etc.

f.  Any component failures will cause sub-system malfunction since

there are no redundant compenents.

7. Since all 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. Tndependence among all system elements is assumed unless
otherwise stated.

9. Operating time is an average of approximately two (2) hours per
The total operating time is 180 hours over a warranty
period of three (2) months.

day.

10. Cartridge changes per day are a maximum of approximately six (6)
cartridges per day.

11. Power on/off cycling is a maximum of four (4) times per day.

12. No design escapes exist.

13. System components less console has a return rate < 0.6% over an
operating time of 180 hours.

N
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1400XL COMPUTEP

ATTACHMENT II

COMPONENT REQUIREMENTS (ELECTRICAL)

Predetermined sampling plans for components may be used when the cost
of not 100% testing is justified (one will always receive faulty
components, and sampling plans do not reduce failures on the circuit
board or in the field).

A}  NEW FREDDIE CHIP

1. First six months of producticn shipments, Freddie will
receive a 100% dynamic burn-in at 125 degrees C, with
applied voltage of 6.5 volts, for 48 hours prior to test.
Devices to be processed through a 100% screen for all
functional electrical parameters.

2. After six months of production shipments, devices to be
processed through a 100% screen for all functional
electrical parameters uniess exempted by a predetermined
sampling plan.

BY ANTIC, GTIA LSI'S AND 0.S. ROM

Devices will receive a 100% dynﬁmic burn-in at 125 degrees C for
48 hours prior to test. Devices to be processed through a 1C0%
screen for all functional electrical parameters.

C) RAM:
Devices will receive a 100% static burn in at 125 degrees C for

48 hours prior to test. Devices to be processed through a 100% —-
screen for all functional electrical parameters.

D) REMAINING LSI'S (4):

Devices to be processed through a 100% screen for all functional
electric parameters unless exempted by a predetermined sampling
plan.

E) IC (various MSI, SSI, PAL, Speech and Modem Devices)

ICs to be processed through a 100% screen for all functional
electrical parameters unless exempted by a predetermined sampiing
plan.

F} MODULATCR, OPERATIONAL AMPLIFIER, VOLTAGE REGULATCRS AMD
LINEAR DEVICES

Components to be processed through a predetermined sampling plan

DRAWING NO.
C024673-118
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G) POWER ADAPTOR, SWITCHBOX & KEYBOARD ASSEMBLIES

Assemblies to be processed through a 100% screen for all
functional electrical parameters unless exempted by a
predetermined sampling plan.

H). TRANSISTORS AND DIODES

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

I) PASSIVE PARTS (RESISTORS, CAPACITORS, INDUCTORS AND OTHER
ECECTRICAL COMPONENTS)

Components shall be sampled for acceptability to predetermined
sampling plans.

Atari, Inc. $1ZE | DRAWING NO. 7 REV
30 E. Plumarls Drive A C024673-118 '

San Jose, CA 98134
ATA R I"‘ m A Waner Commumcahons Company | SCALE I SHEET 14 OF 17

-



{18/ STEVY

A ———————r e |

AUEOUINT BUDHETIUIUIUGD) T Y g

AUVLY

e wimmeny y e v Q1)

]

9 ¥ci98 vO ‘ssof UG
MO\mH\.—“._” on ‘ < sAlQ '-...En_—m 3 ot yen BuneredQ
_ 8TT-€L9%20D ‘ou| ‘pPny . |I| or
A3M *ON DNIMVYEQ 4218 e — &€
\ il ac
- a - - tc
S 9
) - sC
T } o \ ) re
B R R A - ey
o o . e
- B I"TNAWRIVILIYV 3345 TSHOTIWASSY o
- ‘ oc
‘‘‘‘ - ) N BT
214
a5 7652 | ——F-- JIVd Waniay ez
- B B B 9z
...... 0T THI —f-—=- 06" L7l JIVY 9NV st
- T [ 24
DR RI-NaNg WYY % Wod |
08077 05679 i o 50 + 11 JOHIIW SV JIWS ==
T RI-THTd U4L1IHL T 1z
R R TTT QOHLIA oz
N 1| B - - 61
—— T
7500 R S TV E o IV WML
_ .. 91
i ) U0 Z81 00" 05T, B JIVY FE01IVS =
v
T HI-MNg . ©
0585 e rAR R Vi1 % JIINV “JI0033T =
- - - NT-NOMg UILINTT
. B T TTT QOHL3H et
- T 6
. . o ) ) a8
B4 I e N A2 NG (%) 3lvy Ndnizy  c
2]
..... ~|o0"6ce i 00" 09 (S¥HgO1/4) TLvy 3EN1Iv4 9
| 4
VT4 7 158" ” o B I T ) T TMI-NENG ON C
- N ] T QOHITIN ¢
[}
SOW XI9 9304V SOW WIS LST [ 31w jNuNLiy| 3LWY hun1Ivdl 30V INgnL3d| 3lvd Baniv4]
N 4. . o ST T T .H. i LY N o TooTmmt T |—|
(SYnoH) 4914 40 ﬁ:zmm_ w_wmoﬁtq 40 SHL g m@mowmg:

HHOd DONINNYIL
TYSHIAINN

JUVLY

AdVIENS 3Lvd Nufil3d
JT10S40 TIX0OPT

I 379vL



| —

AUEAUINT FUGHEDIUNUALDT) IBUIIA <e : i..— N—<h-<

A LS Rl R 1Y |

{18/1} S1EV O

P .

M\m\@._“\ ) YE198 VD 'eNOf USg /-\ uny Bunessdg
81T-€L9¥C0D ®AlJQ ®|ivWN}d "3 O o
Ay : ‘oN pNimvya | 3218 “oul ey : p
i — - oc
T R it
..... oc
T ST
- vE
B R R = ce
- T I B T C
T - N o 1c
- T 1 - ot
) T - T4
] *TdTHD 3§da34dd BHL 804 JAUND 9NINUVA Bz
IAL 0 NOTYWNINIT TIT 39 T1I §OTLONG9Hd 40 PHINOW KIS y3ILdY LOVdWI IWIdd :3L0W
a9
114
=5 U T 4T 2 T 195 e I %2 [%6°€ §%9° 01 | Ze ZT{ RL°TT] %1 I %7 #l} »t &¢ NI-Ndfgd 33IA30 ON 2
- £z
79 179 787 179 179 1/9 NOTITGIYINDT 7% Az
O VITWIT| ON | ITIT) O TINTT SIAN0dN0T 40 3LV JanTIvVd =
(1) 104 (E0) [ dv0 ATgaiSSY | HOdS - J(€) W15 I51] () - i
M005 | OILATQELOT Il GuvoyAIN_f| wW3douwodle)  (S) IS -
o _ _. ‘ 0
1T ) 3100393 5V 179 JWvs o
B %RLT - - - - - - (119 8 X 3191) WO¥ "S°Q s
’ [ 4)
SUTMTOR 8% 903 JoGcel
- - [av el | RIT | T = = = . g 179 JIIVIS - Shvd-d =
it
JTATITT 57 o
- - e %e - - 179 TAYS = VILT ¥ JILNY s
I I i R 22 SO I T/ A/7d JWvs © Vil . :
B B T 1 SITI0A 9 'X0dddV @ ¢
B I SdNOH 8% W03 D052l © I/8
- - N PO - %el % ITHYNAG-dIHD) JIAG3dd o
I I o NOILONOGHd *
o WILINI NI 3IIAIC MIN €
z
a1 1/¢ 1791 179 79 171 174
. C O ON |LIWIT 4 ON { LINTT| QW :Ewlaoz{%.p . NOILNYIHLNOD % Ad
LTg 8 ¥ 3al _ 0 %
] LIS 5N Sk~ vIL/o1y | 31aa3yd SLNINOJWOI 40 LYY J¥NTIV4

HWHOA4 SNINNVId

IVSHAAINA 9—N—<..—-<

NOTLONAOUd 40 SHLINOW XIS LSdId 11 379VL

FI0SHOD - IX00bi



il Rl

TIVOS AURGWINT BUDHEIILUNUALT?) FBUITA, ¥ 8 - J— N— <|F<
W

reig6 v ‘ev0f ueg .
mHHIthﬂﬂoo < sAlq lf'E:-l | ot 1juny Bupiesedg

| B ‘ON DNImvyd | 3218 “ouj ‘jrety _ or
6C

) 1 . . ‘ o - ot
- : ) T - | : e

ac
[ ] sE
e
— . , AR . -
- - _ - -1 - - - e — . - - c

{1e/1) STEVY LT 40 LTsaaus

£8/91/11

0eQ

- . - : S ( NI=Ngg %001 oc
) - 13 | @ 30TAYEd NIAL SSYdON SO I0T 4T Ry (TOV 25270 6
- T 41y 31nvs TDIAT0 v ESUTd YHTISHOY AVH JN0 S310N) 8z
- - R ~~28791V9 anNV E6792/79 G3Lvd S1vS0d0¥d T

1 — - N ENINT IRVa S 10335 Jor Woup N3ivi| SIS0) NI-Nung ISNOH-NI (€)
: _ - . R "NI-fang 3173 01 3nd 1500 d04v1 st

) _ . e & SERAIM] r Vi
© o (I TOSHC 7505 #p[ TVTEILPW ORY_HOAVT - 91vd3d AINVIEVA (1) <=

-— : - - 'SIION =

T ) : oz
ol

881} | IVI0L ST _ 1]
| s o e (livd ‘WOY "S°0 ‘S.IST 33uH1} ¢
vyav {9797 yvdly) . . 9
—TINNYEG 05 | 1975 - oy | tsvig|” 5913 766 ¢ (NI-Nung a3LIni) s
- = 0 SN S 1 "

-t 1% me @ O IE| ((UERE| P . 111 _GOHLIW °©*
T ‘ ) T : . T\
[§]

=
-

SO TS| | WIoL| | | - ‘ ‘ “(STIST 338AL)
AT I LA (NI-N¥Ng T3LINH

[ 1INOYZ9708 | £0°G9 .
; SOl S ISHEY
— 3 IAOF] WOERE]

}

=

]

==

—
maﬁam

-

S 788" - e | 0i7est T | wOCES) R8I . _ (NI-Nang_"J3°1 QN) *
. 1 QOHLIW

1

|

|

|

1
-ym

1509 TTonn wbd loison whivazy | trwd/ison | v wania
| usd | LINn ) 1900 NI-funa  [2)3snobi-nr (1) ALMpdviL | 3108H0D

SONIAYS LIAN V101 T T NOI.LD103d

M esaaniNn RIVLY
STSATYNY L143N38/1500 ®
111 31avL




