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ABSTRACT

Because of the number of integrated circuits processed to date , along
with the favorable probe y ield results , the 5400 and 54LS processes

have been well est ablished .

Results on the discrete devices , however , have not been as promising .
Additiona l lots of each device type are being processed in an attempt
at further improving yields .

Packages for a ll of the devices have been designed for use in satisf y-
ing the qualif ication test requirements.
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I .U IF4IRODIJ C 1 ION

This report summarizes the activities during the sixth quarter

of Motorola ’ s beam lead contract with the U. S. Army Electronics Conimand.

All of the discrete and integrated circuit devices being mar~ufactured on

this program are listed in Table I.

The purpose of this manufacturing methods and technology c on-

tract is three fold: 1) to make these devices available for military !

industry systems usage ; 2) optimize the beam lead technology ; and 3) l ower

beam lead product costs by improving yields. The yield goals of the

program are as follows :

D i scretes - 20 percen t

IC ’ s - 10 percen t

60 Gate Array - 5 percent

rhese y ield goals are defined quite differently than norma l , i.e., die

start through die ship. This includes any breakage or loss at any step

in the process from initial oxide through final die hi gh power visual

inspection . It should be pointed out that these yield requirements apply

only to the pilot production phase.

There are three prima ry phases of the program: Phase I -

En g ineerin g , Phase II - Confirmatory , and Phase III - Pilot Production.

At. the present time all of the devices listed in Table I are in Phase II

with the exception of the 54LS193 , 54LS 194 , 54LS196 , 54LS191 , and the

RA 1 O8 60 Ga te Array . These devices , which are far more complex than the

other types , are still in Phase I.

When the program was initiated , it was believed that the 54LS

devices and the gate array would present the major yield problems . No

redesigned gate arrays have been delivered to date , so that yield is still

unknown. The 54LS devices processed to date , however , have yielded more
than satisfactorily, at least as far as processing and DC probing is con-

.l~rned , with some device types y ielding in excess of 60 percent.
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By con tras t, i t has been somewhat of a surprise to learn

tha t the discretes have been far more difficult to process than the

IC ’ s. Howe ver , thi s has pr imarily been due to the requiremen t of
yielding to specific device types within a family. An example of

this , as outlined in the introduction of the Fifth Quarterly Report ,

is the 1N5314. This device is only one of approximately thirty

regulators within the family. On one recently probed sample , half of

these various devices could be found on the same wafer. This was only for

Ip , the primary characteristic probed at that step.

The status of all the discretes is reviewed in Section 2.0

an d the IC ’ s in Section 3.0. Section 5.0 and Appendix A should be of

interest , since they discuss the design and development of packa ges
for all of the required devices. This is important , s i nce there is
presen tly no method of performing electr ical or li fe test ing on bea m
lea d devices. However, beam lea d chi p carr i ers are presentl y under
development by several manufacturers for use in electrically testing

the dev i ces over temperature .

-3-



DI SCRETE D EVICE PROCE SS ING STATUS

7. 1 INTRODUCTION

It has been pointed out many times previously (the latest

be i ng in the conclusions of Section 4.0 of the Fifth Quarterly Report)

that processing of only three engineering lots of each discrete device

type was both unrealistic and insufficient for establishing production

processes . As reviewed in this section , because of the difficulty in

targeting -in on the specific discretes in each family of devices , in

severa l cases additional confirmatory lots had to be processed . The

results of each device type are reviewed as follows :

lN746 and lN748

A new technique employ i ng the addition of a 3-micron thick intrinsic

epitaxial layer on the surface of the starting ma terial was utilized on

two lots of each of these devices . This procedure eliminates the base

photo step and diffusion . The following yields were obtained :

1N746 - 24 percent and 8.5 percent , 4221 good die

1N748 - 33 percent and 8.8 percent , 3144 good die

This processing techni que reduced the diode leakage current by one order

of ma gnitude ; therefore , no appreciable failures for leakage were observed.

The m a i n  failure mode was V~ and Z~ ; some wafers which were probed and

failed the 1N746 specification could have passed as 1N748. It was interest-

ing to note that the change of resistivity across the wafer is still con-

tributing to yield loss since portions of each wafer meet lN746 while

others meet 1N748 specifications.

1 N 531 4

This device is one of 32 current regulators normally processed as a family.

Material and process technologies have made considerable progress during

the 1a~ t quarter. In order to gain some reasonable control over the process ,

the followin g procedure was adopted :

-4-



I) The ‘jate diffusion can onl y be calculated to one ’ s best

a b il i ty , since no measurements on individual die are possible at this

sf~’p in the process. Consideration is being given to redesigning the

mash set to incorporate a process control pattern in the scribe grid

area for test probing and tweaking the process at this step. This

change if incorporated , will not affect the basic device structure

since it will be outside the perimeter or in the grid area .

2) After the source-dra in photo resist was completed it

was hoped that the variation in I~ across the wafer coul d be measu red

and tweaked accordingly. However , this could not be accomplished due

to high contact resistance at the source-drain openings .

3) After source-drain diffusion , however , a low contac t

resistance was established and the wafers could be tweaked .

4) Final tweak was done at pre-ohmic.

Th~ yields of the firs t lot processed this way were as follows . (It is

important to note , however , that these yields are to one parameter on the

specification only, In .)

lot yield to entire family (1N5283-lN53l4) = 76 percent

lot yield to proposed family (1N53 10-lN53l4) = 42 percent

T r lot yield to lN53l4 = 20 percent

Pr ob ~ ng to all parameters , this lot y ielded 27 percent to the 1N53 10-lN53l4

f amily. These results are very encoura ging , but it is believed that this

cannot he repeated consistently.

?N?47 4

f i v e  conf irmatory lots have been rejected and a detailed investigation showed

the following: prior to emitter di ffusion the collector-base breakdown was

well defined as greater than 130 volts. After emitter , however , this voltage

dropped to between 40-60 volts resultin g in a CEO of 20-30 volts . Both

and CEo require a voltage of greater than 65 volts to meet the specifica-

~~~i~~~~ri . P~ -- t .iui nin g the processes , the followin g was determ ined and chan ges
• . i~~~’. ‘ 4c ~r~ t 1 y I n troduced

-5—



1) Epi res is t iv i ty  and thickness is correct.

2) Col lector diffusion is acceptable .

3) The present base diffusion of ii~ = 300 ohms/sq. and

X 1 = 3.1 microns is not the mos t des i red cycle for high efficiency .

When supporting a CBO = 65 volts the spread of the depletion l ayer into

the base is of the order of 0.95 micron . This figure is equal or greater

than the base width requiring an hfe greater than 200. A new base cycle

was designed of 
~ 

= 200 ohms/sq. and = 2 microns resulting in a depletion

layer spread of 0.54 micron into the base. A new confirmatory lot has been

started into the wafer area and the previous assumption has been ver ified

at emitter diffusion. No problems occurred at that step.

2N2907A

The first confirmatory lot had a good probe yield at final test with the

exception of VCE (sat) at high currents . The lot was rejected for this

reason. The second confirmatory lo t was also rejected for low hfe . The

third lot was rejected at emitter for punch-through. All confirmatory lots

indicated that VCE (sat) at h igh current is marginal. Based on these find-

ings , and fur ther calcula tions , the collector diffusion time was increased

fromri 60 to 120 minutes. This new time will bring the collector diffusion

more in line with similar PNP epi thickness such as the 2N3467. No more
major problems are anticipated .

2N 3251

One con firma tory lot had a yield of 4.5 percent but not enough die. A new

confirmatory lot is in process now . Collecto r diffusion times have been

inc reased to meet VCE (sat) requirement more readil y. No gold or platinum

diffusion will be used since the previous lot met all AC specificat ions .

?N 3467

The first confirmatory lot which yielded 7 percent had a Pt diffusion prior

to contact diffusion . Four of the 8 wafers had 200 to 330 good die. Main

failure mode was leakage current. A new confi rmatory lot is in process

inc lud i ng d gettering cycle to overcome this leakage problem .

-6-



?N 3501

Three confirmatory lots have been rejected for VCE (sat) problems , high

cu rrent beta and beta ki nk . Calcula ti ons have clearl y shown that the
emitt er area of th i s dev i ce i s too small to avoid operating in the region
of non-linear mobility and conductivity modulation . This causes the so-

calle d beta ki nk ,wh i ch results i n a failure of h ig h current VCE (sat) and
beta . The Discrete Production Group is using the same area and have the same

beta kink , however , the Rsat i s so much lower (due to collector contact to
bottom of die) that their specifications are not affected. Even wi th a

10 hour diffusion time in the collector , the penetration is only about

20 microns . Figure 1 is a cross-sectional drawing showing a typical

struc ture wi th appropriate resistor values. To meet all VCE (sat) require-
men ts , a total Rsat less than 2.6 ohms is required meaning that R2 must be
substantially reduced. Increasing diffusion time in excess of 10 hours is

not practical since the substrate doping begins to affect the eoi .

One potential solution is having a phosphorus doped plug

in the substrate which out-diffuses into the Epi and meets the collector

diffusion from the top half way . Figures 2 arid 3 are beta versus 1c and
ViE (sat) characteristics of a 2N35O1 processed by standard production

techniques, as well as two beam lead devices diffused at 3 and 8 hours .

36 35

Two con firmatory lots were rejected for low BV CEO and BV CBO as well as very

high V CE (sat). The second lot which had a much increased collector diffusion

time still failed. Both lots looked good prior to the Pt diffusion ; however ,

the Pt diffusion destroyed the collector properties reflecting in a high

leakage BVCEO and hi gh VCE (sat). A similar argument applies to this device

as to the 2N350l with respect to beta kink . No further confirmatory lots are

in process.

— 7—



?N363 9

The con fi rmatory lo t has been completed with a yiel d of 82 percent. Five and

a hal f wafers y ielded a total of about 15 ,000 good die. Collector diffusion

time has been increased from 35 to 60 minutes , thereby overcoming slight

VCE (sat) problems occurring in the past. Probe yield was very consistent

and uniform from wafer-to-wafer which reflected a mature process. This

represented the highest yielding lot on any of the MM&T devices to date.

F4~ Collector I•~1I’rI liR ,~—BA SE

20 mnicrons

Ri 
LL/T /~J Epi 35:4~ microns

0.1 ohm

R2

~ 6-9 ohms

substrate Rho = 0.001 ohm-c m

0 .3 ohm

FIGURE 1 - Cross-sectiona l Drawing of 2N35O 1 Dev i ce

-8-
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2N3 725

Previous l ots were marginal on VCE (sat) wh i ch prompted an increase in the

collector diffusion time resulting in a voltage of less than 0.45 volt

at 1 amp. This is well within specification . However, the lot failed for

beta max at I C = 100. At this current level there is a beta window of 60

to 150. These devices read greater than 200. In general it was found dif-

ficult to home-in this device at emitter due to the relatively large beta

and CEO . Recalcula t ing  the design , it was concluded that the epi thickness

was on the shallow end . Specifications have been changed to increase the

epi th i ckness by 2 microns . Meanwhile , another lot is running in the wafer

area using the shallow epi thickness.

2N3960

Severa l confi rmatory wafe r lots have been started only to be rejected at
emi tter diffusion for either no base diffusion , shallow base diffusion ,or
no 8VCBO readings . These problems were finally analyzed as starting material

variations . New material was ordered , started into processing , and is nearly

finished . Sample probing indicated that all parameters were within specifi-
cation .

2N4260

The confi rmatory lot has been completed and is waiting for final test.
Failure modes on previous lots (including one wi th 15 percent yield) were
mainly V CE (sat) .  The collector diffusion times have been increased from
20 to 60 minutes and sample probing confi rmed that the V CE (sat) specifica-
tions were easily met.

2N5 l l5

The confirmatory lot was held for eng i neering prior to drain-source diffusion

for tweaking . It was impossible to read the desi red parameters due to the

fact that some mask changes are required for process control . The lot was
tweaked based on the ‘DSS (V G = 0) specif Ication and was continued on for
further processing . For future production controls it is imperative that a

key or process control pattern be added to the mask set in the grid area

to allow thickness limi ted breakdown to be measured prior to source-drain

diffusion .

— 11 —



3.0 INTEGRATED CIRCUI T STATUS

3.1 PROCESSING STATUS

Work in the process area on the integrated circuits is proceed-
ing satisfactorily. Five more confi rmatory lots , in addition to the six
confirmatory lots previously reported , have been circuit probed. Also ,

two first eng i neeri ng sample lots , one second engineering sample lot , and
fi ve third engineering sample lots have been completed and circuit probed .
Yields , in general , have been satisfactory , yet some lots have had low
yields due to various reasons which will be explained in detail.

Results of the first , second , and third sample lots that have
been completed are presented in Table II. Note that the 54LS193 circuit
has not yielded well to date . The first lot , with zero yield , had resistor
va l ues that were double the value they should have been due to a malfunction
of the ion implanter. This prob lem has since been corrected.

TABLE II

FIRST , SECO ND, & TH IRD SAMPLE LOTS
COMPLETED & PROBED

Date • Device Lot Circu it Probe No. of
Probed Number No. Yield  % Good Die

9/15 5400 3 62.4 2,722
9/15 5401 3 63.6 1 ,943

9/15 5410 3 64.2 3,500

9/16 5473 3 51.6 1 ,796

10/16 54LS193 1 0 0

10/30 54LS194 1 20.0 861

11/12 54LS193 2 0.3 6
11/12 5415193 3 5.2 97

- 12-



The se •ond and third lots of the 54LS193 device were processed

together through most operations , except that lot ? received a special

get te r ’ step to improve breakdown voltages and poss ibly improve yields .

Ac can he seen , the yield was reduced , not improved . It can also be

seen that work is still needed to improve the “stan dard ” yield on that

part type .

Resul ts of the confi rmatory lots that have been completed and

probed are given in Table III. Circuit probe yields are substant ia l l y  above
the goal of 26 percent with the exception of the S4LS13R . The confirmatory

lot of the 54LSl3R device had severa l high yielding wafers (greater than

40 percent), yet the overall yield was 22.4 percent. The low yielding

wafers are being analyzed to determi ne the predominant failure mode .

It is interesting to note that the second lot of the 54LS138 had

a circuit probe yield of 49.7 percent , and lot 3 y i el ded 44 .4 percent. Thus

the yield potential is there .

TABLE I I I
CONFIRMATOR Y LOTS - COMPLETED & PROBED

Date Device Circuit Probe No. of
Probed Number Yield % 

— 
Good D ie

10/ 12 54LS74 39 .4  2 ,130
11 /1 1 5400 52.8 2,651
11/11 5401 39.7 1 ,688

11 / 11 5410 60.5 3 ,300

1 1/ 1 2  54LS13 8 22 .4 1 ,001

- 13-



Ma terial that is being processed at the present time is now

l isted in Table IV.

TABLE IV

LOTS OF MATERIAL THAT ARE BEING PROCESSED 
_______

DEVICE LOT POSITION IN 1
NUM BER NUMBER THE PROCESS
RA1O8 2 Emi tter diffusion
RA108 3 Initial oxide
5473 Confirmatory Sample probe I

54LS194 2 Sealed j unction oxide
54LSl94 3 Sealed junction oxide

54LS73 Confirmatory Starting material I
54LS253 Confirmatory Starting material

The work is progressing well on the above l ots ; no significant

problems to date have been encountered.

3.1 .1 Determi nation of the Number of Die on Each Wa fer

In order to scientificall y and accurately determine the number

of die per wafer on the MM&T wafers , a computer program designed to count

all die that are completely contained within a circle of a specified radius

was written. See diagram in Figure 4.
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The die in the outer 0. 1 inch of the wafe r were not coL.ulted ,

~incc that area has a lmost no potential for good die due to tweezer handling ,

photo resist bui ld -up , mask scratching, etc. There is an occasional good
die in this outer reg ion; however , the yields are quite low even as far in

as 0. 2 - 0.3 inch from the edge of the wafer.

An outl ine of the computer program is now given:

R = Radius of waf er , excluding the 0. 1 inch ring on the edge
= Numher o f die

X = X dimension of the die , in mils.
Y = Y dimension of the die, in mils

R = 900 (900 mu radius)
1 =  0
X =  X Diin

Y lJim

31 IF (SQRT ( ( x *X) + (Y * Y) ) -R) 5,10,10

Y + Y I ) i m
1 =  1 + 1
Go to 31

10 t i ~ = (X- R 15, 20 , 20)
15 X X + X D i i n .

Y = Y l)im

Go to 31

20 1 = 4 * I ( I  = Number of die)
Return
End

The results of the computer program are given in Table V .

-16-



TABIJ! V

()
~41’I Tll~R (;/~1,(1J1.~’1 EI 1)1 I! (X)II!4~I I>I:R

WAIl !R IOU Nt4E~1 Dl~V I (;Ls

NO. oi~ ( I ~N I I : R  POTENT J AL
RLA,NK.S, TLS 1 t~ IOTAL NI JMBLR
PRO(;LSS CONTItOl, 01: (XX.)!)

I)II~ SIlL I’AIFLRNS 1) 11:

1 \ , 2N2 4 84 , 1N396() 27 X 27 45 3327
~~~~~~~~~ .~~323l ,

~~~~~ 1N746, 1N748

2N.3’2~ , 2N3 4t i T’ , 2N3501 36 X 36 20 1840
2N3t~35, 1N5314

‘ .
~~~~~~~ ~40l , 5410 , 5440 42 X 52 21 1079
54I.~8o

~~~~ 5405, 54I~ O4, 52 X 52 21 859
S ) I S08 , 54L’21, 54LS32,

52 X ñ2 21 7~) 7

! 2 L ~253 62 X 62 21 587

~4I.~l38 , S41~~U )4 , 62 X 72 21 503
541.S19b , 54LS197

72 X 72 21 419

341: 193 82 X 92 9 287

RA1O8 102 X 145 9 133

All die on a 2.1) i nch wafer are counted except :
I. Those that  are 0. I inch or less from the edge of the wafer.
2. Center blank die , test patterns, process control patterns.

— 1 7 -
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C? DH IGN

C? 1 Overview

The task of the Desi gn and Layout Group during th is qudrter

has ~e~n the comp letion of all final orim ary layouts with some addi-

o r u l  effort on re layouts and desi gn corrections necessary to meet.

all sp &ified parameters on the IC ’ s. The RA108 rnetal lizat ion layout

was submitted to the mask shop at the end of this quarter. Ten wafers

~ f RA 1 O8 material have been processed up to preohmic and are on hold

a~ th at step. Once the metal masks are delivered , the wafers will he

~“~~trted into processing in order to meet the delivery date of Decem-

h~ r ?0.

5~~I) () Dev ices

Complete test data taken on packaged 5400 device types

in ’ t~~a te d that the input gate structure is mar ginal on meet ing the input.

t~I !~ ”hO ld voltage at temperature. The 5400 family is specified at 0.~ volt

t h r I ’ hI ld , even at 125 C , while the 54LS family is specified at 0.7 vI l i t.

Thr same gate structure was used for both the 5400 and the 54LS parts.

h i S  is basi dil y  a high voltage structure , and Motorola had reason to

H l i I I e  that the input threshold voltage would be adequate for both  ty pes
(
~~ c i r c u i t S . This structure also offered speed advantaqes so it was adopted

‘ 1 ‘400 use.

As the input is presently confi gured (shown as 54LS input gate

ir , liqure 5), the threshold voltage goes up two VBE , up a Schottky, and

VB E , so that:

Vt~~~2 Q  
~~~~~~~~~~~~~~~~~~~~~

The input voltage thus equals a VBE plus a Schottky drop. At

rn(n I ? ~ ‘ r e r d  turr th is becomes

0./V + 0 .5V = 1.2 vol ts .

-18-
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At  Hqh t e i i p e r u t.uri’s , however , t h i s  dr’~ r ole . t o :

0 .51 • 0 . 3 V  0 .8 v o l t

which is the s p i  limit . Ac a r e s u l t  t h e r e  i s  severe yi~’l 1 loss to a

Oit volt t e s t  Spe , hut a good yield to 0 , 7 volt .

One possible change presently being con sidr ~~s1 t~~ correct thi s

threshold problem is to substitute a Schottky diode for toe PN diode .

(This is accomplished , howeve r , at the expense of 2 or 3 ns in turn -off

speed , but this can be made up by a resistor correction.) The input

threshold volta ge thus becomes:

Vt = 2 1~ + 
~ s - 

~s = 2~!

51) the input voltage threshold now becomes simply 2 VBE . At room tempera-

ire this is:

2 VBE = 2(0.7) = 1.4 volts.

At high temperature (125’C) the input threshold voltage will

become :

Vt = 0.5 + 0.5 = 1.0 vol ts @ l25 ’C.

The input would now be 1.0 v o l t  rather than 0.8 volt , or 200 my higher ,

which w i l l  pass the 0.8 volt  test spec . Redesign was co mpleted on the
4 7 3 dual JK to correct a toggle frequency problem . Devices w i l l  be ava i l -

abl e for t es t i ng  iii December.

3 .? .?. 1 Threshold Vol tage Curves

The ‘ V i n  versus Vout curves at di f ferent temperatures for the

‘)400 and 5404 part types are show n in Figures 6 and 7 . These curves define

~e input threshold voltage that causes the output to change state from a

‘ 1 ’ to a “zero . ” As can be seen, the room temperature and cold temperature

curves exh ib i t  ample threshold margin above the speci f ied value . The high

~1: Ip r ra t J r )  curves approach the limit , sufficientl y close that some yie ld

loss due to marg i nal threshold voltag e at hig h temperature is anticipated.

-20-
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T h i s  yield problem could best be corrected wi th a mask change; however ,

y i e l d  m a y  likely be improved through process control of desirable

parameters .

3.2.3 S4LS Devices

54LS196/7

This is the largest and most complex of the LS circuits in the
program. Several l ayout attempts were required to achieve a l ayout com-

patible with the pre-determined chip size. This has been successfully

done , but at a cost of many unique geometries not in the standard Cairna
device library . This will increase the Calma time required to digitize

the c i rcui t  somewhat over the predicted time .

54LS73

Redesigns were completed on the LS73 to raise the toggle fre-

quency and new masks are being fabricated .

54LS253

Design/layout improvements were implemented on the LS253 part

during this past quarter. These have been completed and new starting
iiiater ial has been ordered . The success of these corrections w i l l  be
evaluated by Ma rch.
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4 .0 PRODUCT ENGINEER ING

At the com p let ion of the design phase of this program it has

been the intent of Motorola to transfer responsibility to the product

engineering group for the confi rmatory and pilot product ion phases .

Confirmatory is the phase of the program which requires estab-

lishing the manufacturing processes and methods that will be dupli cated
during pilot production .

I t is recognized also that the i ncreased quant i ty requ i remen t

of confirmatory and pilot production dictate a “systems ” approach that was
not necessary through the limited quantity phase of the design portion of

the contract. This ‘systems ” approach will also serve to satisfy the rate

requirements of the contract (Section F.5, page 10).

To define the specific areas of control , the manufac tur i ng
area has been divided into five (5) groups :

I) Electrical specifications/slash sheets/qua l tests
2) Internal electrical specs
3) Internal manufacturing document
4) Packages and package documentation
5) Burn -in boards.

With respect to these five areas , the various documents are being
written to control all critical parameters and procedures for the two remain-

ing phases.

4.1 SLASH SHEETS

Slash sheets ha ve been requested on the following devices :

1N748 2N2484 2N3639 541S21 5405
lN746 2N2907A 2N3960 54LS32 54LS04
l N 5 3 l4  2N 3464 54LS08 5404

-24-



Additional specification requests have been held awaiting

review of these initial documents . It was established that information

ga i ned from the critical analysis of a few specifications would make

writing of the additional documents faster and easier. Documents covering

the 1N746 , lN748 and 2N2484 have been released during this period .

4 .? INTERNAL ELECTRIC AL SPECIFICAT IONS

Emp has i s has been p laced on the genera tion of p robe progr ams
which will insert guardbands for temperature variations and possible test

r (luiPrnent tolerance variations . The tempera ture guardbands are based

upOfl complete characterizat ion of each device type at its temperature

extremes (-55 and +125rC). Variations in the 25~C probe limits are

then inserted to guarantee performance at temperature extremes.

Devices having completed all temperature testing are :

lN74 6 54LSO8
lN748 54LS21
54L504 54LS32

Typical values for various parameters on a S4LS type gate are
shown along with a comparable shift for guardbands at probe .

-55 - +l25~C 25~’C GIJARDBANDEDPARAMETER GUARANTEED LIMIT . 
LIMIT

1 IH 20 0A 2 ~A

100 LJA 20 1.~A

1 os 6-40 mA 9-37 m~
VOA 2.5 V  2.7 V

VOL 0.4 V 0.38 V

V .~~ :Y~
_ I

Recognizing that each device may have some variation to these

va l ues , it is still necessary to generate complete characterization of

each device to insure reliable operation at extremes of temperature and .
voltage . 

. 
• 

.

- 
-25.~~~~



4 . 3  INTERNAL MANUFACTURING DOCUMENTS

Tne spec i f i cat i ons for a l l  areas of manufac tur i ng have been
initiated and various documents have been released in preparation of

their use during p ilot production. Documents already released include

the three master flow specs which cover the wafer processing for all IC’ s

plus control of all contract requirements for both discrete and IC devices.

Also currentl y under review are the front and backside visual

inspections. Upon approval of these documents the only remaining docu-

ment will be the assembly shop order. Once this is approved we are then

fully within the current manufacturing system and can expand to meet

quantities .

4.4 PACKAGES AND PACKAGE DOCUMENTATION

Packages for confirmatory testing have been ordered . The speci-

fication covering the bonding of these chips in packages is currently under

review and will be released as needed .

4.5 BURN-IN_BOARDS

Burn-in boards have been designed and are currently under con-

struction . All schematics have been approved and all components have been

ordered . Delivery times are adequate to meet the program schedule.
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5.0 PACKAGING

5.1 INTRODUCTION

I t was explained in previous contract reviews that packages

for the beam lead integrated circuits were not available; therefore ,

either packages or chip carriers had to be designed an d develo ped for
this program . Once the decision was made by the Army in August not to

fun d a develo pment program for the chip carr i ers , desi gn of the packages

for the IC’ s was initiated .

5.2 INTEGRATED CIRCUIT PACKAGES

Appendix A includes the manufactur ing assembly drawings required

in fabricating the packages for the twenty 5400 and 54LS IC’s. An exp lana-

tion of these drawings fo l lows :

1 . Sheet one (1) of drawi ngs 18CSM2 1009A and 18CSM21O15A is

the general conce pt of the fi nal assemb ly for those devices
l isted.

2. Sheet two (2) of these same drawing numbers delineates ~~~~~~~~~~~ —

dimensional requirement-s for~t1ié’iéad frames in relation to

t he ceram i c , again for those same devices listed on Sheet 1.

3. Sheet three (3) provides the basic metal lizati on , d i mens i ons ,
and critical tolerances for these same devices .

4. The remaining sheets in each of these two sets of drawings
depict the beam -to-pin-out relationshp for each individual
dev ice  as shown on the me ta l l i za ti on pa tterns .

-27-



5.3 PA 108 60 GATE ARRAY

The package for thi s large chi p is  st i l l  be i ng des i gned. For
the pur pose of test i ng the secon d an d thi rd eng ineer in g  sam p les , su bstra tes
have been ordered from an outside vendor.

5.4 DISCRETE PACKAGES

The TO-S and TO-18 packages required for all of the discretes

were designed by Motorola severa l years ago. Because of age , new tool i ng
was ordered and packages are sche dule d to be del i vere d by the en d of Decem-
be r.

-28-



6.0 ONCLUSIONS AND PLANS FOR NEXT QUARTER

6.1 CONCLUSIONS

I t has been demonstrated that both the 5400 and the 54LS pro-

cesses have been established and are well under control . Such is not the

case for t he di scre te devices , as clearl y shown in Section 2.0. Although

the various processes for each of the discretes have or soon will be estab-

lished, precise control as required under this contract may not be possible.

This does not mean that they cannot be fabricated , but to consistently

achieve a probe yield of 48 percent for a specific device may be impractical.

This probe yield is what is believed to be the l ower limit in order to

achieve the overall contract yield goa l of 20 percent.

6.2 PLANS FOR N E XT QU ARTE R

6.?.l Discrete Devices

Additional lots of each discrete device type will be processed

in order to improve the yields , but only mi nor changes will be made since

most of the processes , as stated previously, have or soon will be established .

C . ? .?  Integrated Circuits

Some of the i nte grate d c i rcui ts w i l l  be su bmi tted to qual ifi ca ti on
test ing during the next three months. Others , such as the LSO4 , LS OR , and

LS32 will be completel y characterized over temperature . Any design problems

will be recognized at that time . Firs t samples will be available for testing

on the RA1O8 .

C . 2. 3 Pa c kages

The packages have been designed with exception of the RA1O8 , as
outlined in Appendix A , and sufficient quantities of all required types will

he availabl e for the confi rmatory qualification test program . Design will he

completed on the RA1O 8 package during the next quarter.

-29-
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