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Scope of Work

Motorola contracted to screen 125 transistors dapable"of
withstanding the high level inductive voltages obtained

- wWhen switching inductive loads. The ftransistors were o

_be similar in performance to those delivered to Rockwell

International for application in the SSME Spark Ignlter
System, i.e. Rockwell Specification RESIOT5.

" Planned differsnces inéluded a change in die bonding to

comply with NASA's desire for hard solder die attachment
which further necessitated a change in package to conform

. to. the required die mounting system. Evaluation of the

electrical performance and recommended changes were to be
made during the preliminary build phase of the program.

' Device Description

. Die: ©NPN, double diffused-epitaxial collector;
glassivated mesa, 190 x 190 mils.
Package: TO0-8, steel, molybdenum heat spreader,
gold plated, glass feed-thru's.
Construction: Gold eutectle die attachment,
10 mil Mag-Alum wires, ultrasonic
bondlng on die, tweezer weld on posts.

Test Plan and Results»

The Special Device Spe01flcation M?ARB64845A (SJ6708H)
was written to provide internal Motorola control of

- processing and screening of devices in accordance with
- the NASA contract. A copy of this specification is in-

cluded in Section C.

The sequence of testing and test result summary is con-—
tained in the Customer Data Summary Sheet 1n Section B. _
The documentatlon of data readouts is indexed and grouped
in Section F.

- TPest equipment used in the . testing and screening of these

dev1ces 1s Listed in the Test Fa01lity List of Sectlon E.

The flrst problem encountered was an 1nstab111ty of the

" 'die after 100% high temperature reverse bias when 56 of

160 devices failed the electrical inspectlon (reference 3

"R.0. #10). The remaining 104 devices went to 100% Burn-
. In (Y49 devices were designated Group B-6 samples and

168 hr. endelﬁtS were recorded on a  separate tab runj

i.e. R.0. #55). Nine devices failled after 168 hrs., elghf

“in the standard 100% group and one in the B-6 group, but

 _the remainlng dev1ces were stable thru the 2000 hr. B 6 i}
w'cest '

e e e e .}L s g T s
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The second problem encountered was hermeticity failures
(22 pes) in the B-1 test sample. This sample had been
submitted to Thermal Shock (Glass Strain) test and
Terminal Strength test prior to the hermeticity test.
These prilor tests apparently damaged the glass to metal
seals as indicated in the PFailure Analysis Report :
PL-099 #034 contained in Section D. In order to determine.
the speciiic test causing the glass seal damage, & sep-
arate sample was run through B-1 again with a hermeticity
- check made after each mechanical test (see Pg. 10 :
Special Test in Customer Data Summary). The mechanical
stress of the Terminal Strength test was determined %o

be uhe prlnary cause of seal failure.

A computer readouf problem became evident in the f{final
measurements of G roup B testing.. A number of devices
showed low or no rezgdings at all on BVCES, while the

. other measured parameters had normal values An analysis
"of the Lorlin equipment showed a tendency for oscillations
with these devices during the high voltage test resulting
in low readings or no printout. All the BVCES failures
were retested and observed on a curve tracer. Other than
‘the .tendency to oscillate at hreakdown, the devices checked
normal and within specification limits. :

In Group B, subgroup VI, one deviee (S/N 21) showed no beta
reading at 1500 hrs. The device beta measured 19.98 on .
verification test, a change of -5.6% from the initial read-
ing. The devlice was sent to Failure Analysis for review.

No evidence of a failure mechanism was found but the device

was delidded and chemically etched during the analysis so
it could not be returned for the last 500 hours of tTest.
Since no problem was found in the device, we did not list
it as a failure. There were sufficient spare devices in
the test to maintain the correct sample size ' :

Conclu51ons

'Two major problems developed durlng the screenlng of "the
contract devices, (1) die 1nstabillty, as evidenced by
the high-temperature reverse-bias failures and (2} poor
- glass to metal seals in the mechanical package, as evi- .
denced by the inabillity to pass the specified termlnal
strength test
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The mechanical package problems in screening surfaced again
in subgroup I of qualification (Group B) testing. Oscilla-
tion problems at the computer caused a significant numere of
"bad" endpoint readings in other Group B subgroups but re-
test and failure analysis indicates there were no subgroup
fallures. :

The instability problem is a seiilous but not uncommon pro-
blem on high voltage devices. Significant improvements in -
lot to lot stability were achieved by the addition of glass-
ivation to the exposed mesa junctions. This type glassiva-
tion was used on these contract devices to.try To achieve-
maximum stability but as demonstrated in this effort, mesa
glassivation alone is not always successful. Since the
inception of this contract, considerable work has been in
process on this problem due to similar faillures on standard
production lots. Our studies Indicate that additional
glagssivation protection is ieeded over the basically planar
emltter base junctlon. This Technique has recently been
"incorporated into production with a marked improvement in
the probability of die lot stability

Another significant cause of instability in high-voltage
die is the temperature effect on silicon resistivity. A
number of theoretical and experimental studies have been
published showing that resistivity peaks at a critical
temperature for each doping concentration. Operatlon in
the temperature region above the maximum resistivity can
result in a run away condition. The maximum resistivity
temperature for 50 ohm-cm material is about 160°C.  The
critical temperature decreases with increasing reslistivity.
The material used on this contract had resistivity in the
range of 40 to 80 ohm-cm and the HTRB test temperature
was run at 150°C. We believe that the high faillure rate
in HTRB. can be, at least partially, attributed to the
higher re51st1v1ty devices opeéerating over their eritical
temperature.

. The glass to metal seal problem is a vendor problem nor-.
mally resolved by qualifying packages and vendors through

- Motorola's Manufacturing Engineering Department prior to

a production commitment. At the time of this contract,

- Motorola did not have any. production requirement for TO 8

‘hard-solder packages and therefore had no qualified vendors
for such a package. The package used on this contract was
obtained from the only available source of production TO-8

. packages at that time. A full package qualification was:
o not included or contemplated as part of this effort '
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_Recommendations

As a result of this activity, Motorola recommends some changes
in this device for future applications. The same mask and _
basic process design should be used but with lower resistivity
material (25 to 40 ohm-cm) and the added protection of base/
emitter passivation. Thls revised configuration has been sub-
mitted to extensive HTRB evaluatlon with good parametric
stability results. Mobtorola is planning To use this revised
die configuration to ualify the 2N6308 under MIL-S-19500/498.
A major computer manufacturer is presently qualifying this

die for their product line, and it is presently being used

for a new procurement of* the Rockwell International RES1075.

Motorola also recommends that future applications of this
device be procurred in a steel TO-3 package dinstead of the

.VTO -8 package. If mounting space’ is a serlous consideration,

a steel TO-66 package would be our next recommendation. A

production requirement for the TO-8 package would requlre

an extensive qualification of packages and suppliers. The

- T0-8 package is not used extensively" for silicon devices.

The TO0-3 package is the most wildely used package in the
transistor industry. It 1s continually tested for relia-
bllity through JAN products, high reliability specials and

‘user reliability programs. This is also true of the T0-66

but to a less degree because 1t is used in smaller quantities.
The computer and MIL product will be bullt in the TO0-3
package. Due to prior design commitments, the Rockwell de-
vice is being made in a TO-8 package but a new package source
was located for this bulld.
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sPD 1053 R-1 (9/5@_)

SAMPLE PLAN 'REMARKS
P/N RESLO75-0L(1) Rev.A|. AQL REJECTS ACC i |
PL3G.784 LA-1 SIZE LTPD !"EVEL_  FOUND TYPE | p.goE_P' RE;E?T
|roT s1zE: 168
DATE CODE: 7733
RELEASED: 7/18/78
NOTE: Three (3) devicep pulled for eorrelafion in mgasuremgnts, #149, 150, & 151.
NOTE: 151 devices plus| 17 (add-on) fere prpcessed ad two groups and ombined|as
© . follows: o ' S : EE T :
Internal Visual Insp. 100% Done in
MIL~-STD-750 Productio
|Meth. 2072
Flectrical Inspection | 165 100% 7 Recorded
6  |BVCES . - |R.O.#05 .
C|#17,43]74,81,120,145 - R
1 hFE3 #35
NOTE: Only five (5) rejects fulled [at. this| time f£rom Readoyt #05, SAN's: 17,43,74,
81, & 145. " 8/N's: 15 § 120 gulled after Re sadgut #104
Thermal Shock 160 C100z| o |
{(Tewmp. Cycling). s '
MIL-S8TD-202 '
Meth, 107
Cond. C except 10 cyclas
: t(extrema>15m1n.) .
Constant Acceleration | 160 100% - _f_)_
MIL-STD-750
Meth: 2006
10,000G's .
YL Orientation only
|High Temp. Rev. Bias | 160 1 10z 0
MIL-STD-750 '
Meth. 1039
jCond. A  VCB=640V - -
TA=150°C, t=48Hs hrs. |
Electrical Inspection | 160 a ' 100‘.’{, 56 Recbtdeé
R o o oo 24 0 | ICESL |- { R.O.#LO. &
21 ICESIAT Go No Go |
2 hFE3 :
2 hFE3% _ _
"2 #15 & L20 pulled. at this time,
5 ES/B Go No Go

@ MOTOROLA INC. Discrete Sem:’c:ondu&far Division

P.0. Box 20906, PHOENIX, ARIZONA 33030

CUSTOMER DATA SUMMARY SHEET

TEST sJ6708H

ACCEPTANCE DATA




5PD 1053 R-1 (9/68)

""Visﬁal_&'MgchéﬁicaI’

|NoTE:

XHRay

‘| Condition
| leak rate 1X10-8ATm cellsee.

| NOTE:

' GRDUP A

m—

@ MOTORCOLA INC. Discrete Semiconductor Division

P.O. BOX 20906, PHOENIX, ARIZONA 85036

CUSTOMER DATA SUMMARY SHEET
—-—-——-——-—-—.——.————_{"“""‘_""-“'

T ———ree,

TEST  5J6708H .

SAMPLE PLAN . |

ACCEPTANCE DATA

REMARKS

PL99. 784 LA—l
Page 2

SIZE

AGQL

LEVEL

LTPD

REJECTS
FOUND

TYPE

ACCEP.
NQ.

REJECT
NO.

49 devices pulle

Burn-In

TJ=187.5t12.5°C. -

t>168 hrs._

VCEx20V -

adjust IC to maintain
- specified TJ

Post Burn-In
Electrical Insp.

NOTE: X-Ray processed
X-Ray

MIL~-STD~ 750

Meth. 2076

MTL~- STD~750
Meth. 2076

Hermetic Seal

MTL.-STD-750

Meth. 1071
Fine Leak

or H '

Gross Leak

.Exterhal'Visual Inép.
MIL~-SID-750
Meth. 2071

SubgrouplI

Condition A,C,D,E, or(E)

H for Grbup B

55

55

in two

42

45

136

One (1) device lost, #7
Only 5 devxces processed to Qroup A

Eroups

0, 22

—G and

1007%

.100%

with a

1 1007

100%

100%

pulled

100%

1009, |

hrocessad

e

(S N (o]

o

I

o

for B-3 s

1o

|TCESL 4

total of.

imple,
as fpllow :

concury

hFESZ.i

mech.
damaged

47 devi

EM

radiflg

#76,82;

477,101

3 pulled {

ently wit

89
134
100

ces.

r

85,116, 13

#1564 ,155),

156,163

5,137,13

or B-5's

h Burn?Il

Recorded’
R.0.#15

L & 165

Control
#5410

: Contrdl

#5966

2,139,146

ample.
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F.0. BOX 20906, PHOENIX, ARIZONA 83038

CUSTOMER DATA SUMMARY SHEET
| TgﬁgsgngGYOBH SAMPLE PLAN ACCEPTANCE DATA REMARKS
P1.99. - LA-1 e | AQL _ - .
Page 3 SIZE |75 Lever (REJECTS | rypg | ACCEP. | REJECT
Subgroup IT - 5 1 100% | 1 ICEO Go No Go
Electrical Inap. #166
Subgroup. IIT & 1002 O Go No Go
Electrical Tnsp. SRR '
Subgroup IV 4 100% 0 Go No Go
Electrical Insp. - : : : o .
‘Subgroup V ‘ 4 1002 QO ' Go No Go
Electrical Insp. '
GROUP B ‘
Initial Electrical 76 8 BVCES _ Recorded
' ' #5,27,31,36,41 R.0.#20
‘| subgroup T 1/ 20. totlal 22 0 1
| Physical Dimensions [2 spades ' '
MIL-SID~750 5 5 0 1
Meth. 2066
Solderability 2 o 0 1
MIL-STD~750
Meth. 2026
use of mildly activated
£lux is allowable
(Superior 30 or equivallent)
"] Resistance to Solvents | 2 1 0 1
MIL~-STD-202 ' ' "
Meth. 215
Thermal Shock 2042 | 0 0 1
(Temp. Cycling) spareg s
MIL~STD-202 '
Meth. 107 4
Cond, ‘€ except 10-cyelds’ ‘|
t(extremes)"lSmln j
Thermal Shock 2042 0 0 1
(Glass Strain) spareg L : '
MIL~STD-750 .
Meth. 1056
{ Condition B.
B I |




- |MIL-SID-750

- SPD 1053 R-1 {9/68)

GID MOTCOROLA ING., Discrefte Sarmiconductor Division

PO, BOX 20906, PHOENIX, ARIZONA 85036

CUSTOMER DATA SUMMARY SHEET

TEST si16708H
PL99.784%4 LA-1
Page 4

SAMPLE PLAN

ACCEPTANCE DATA

REMARKS

SIZE

AQL

LTPD

LEVEL

REJECTS
FOUND

TYPE

ACCEP.
MO,

REJECT
NO.

Subgroup I {Continued)

ITerminal Strength

(Tension) |
MIL-STD~750

Meth. 2036

Cond. A

Wr=10 1bs., t=l5 sec.

Hermetic Seal .

Meth. 1071
Fine Leak

"|Condition G

Leak Rate 1X10-8ATm cc/
Gross Leak
Cond. A,B,C,D, or F

Mbistufe'Resistanﬁe
MIL.-STD~750
Meth., 1021

‘|End Points

|1/ Used 5 units from B~

Subgroup II 2/

Salt Atmosphere

(Corrosion)

MIL~STD-750
Meth. 1041

2/ Used electrical reje

Subgroup IIT 3/
Shoek (Non~Opex.) _
MIL- STD-750 ' '
Meth. 2016

1,500G's

£=0.5m8ec. -

¥2, & Z1 direction
(20 blows total)

omit initial conditionif

2042
spares

202

sec,

b & 17

20

5 blows each in X1,Yl, |

| spares|

nnits

from B~

[=3

22

not teste

not testg

not_teste

[or]

Ri=li=

radiflo

No Elect.
End Pointg

Recorded




SPD 1053 ka1 (9/68)

@ MOTORCOLA NG, Duscrefe Semiconductor Dnvzs:on

P Q BOoX 20906, PHOENIX, ARIZONA 85056

CUSTOMER DATA SUMMARY SHEET

(vary to obtain IC)
RBB1=10 ,VEB1=16V

- |RBB2=°° [YRR2=0 "

VGC=25V, IC=7.0A

Corp. Type 516884 in

|parallel or equivalent

DC resistancec0.1 )

L=5mH (Super Electric |

TEST s576708H SAMPLE PLAN _ ACCEPTANCE DATA REMARKS |
PL99.784 LA-1 AQL . '
PL99.7 size [ AL T eveL [REJECTS [ryop | ACCEP. | REJECT
Subgroup TIT (Continued]
‘|vib. var. Frequency o
MIL~STD-750 o
Meth. 2056
Vibrational environment
for 7.8 hrs, in each of
X1, ¥l, Z1 axis .
Constant Acceleration Q_. '
MIL-STD-750
|Meth. 2006
20,000G's
XL, ¥1, Y2, & Z1
Directions _
Aécoustic‘ g
MIL-S8TD-810 L
Meth. 515.2 )
Fiéld Accoustic:
tenvironment at 174 db.
End Points _ Q_ R.0.$#30
NOTE: Two (2) devices iaméged on Shpek Test, R.0.#3Q (90 & 106), and| replaced with
2 more units. : '
3/ Used ‘same units for Subgroups. ITI| & 1v.
Subgroup IV ‘[ 20 0 C 1 Recorded
Safe Operating Area :
(Switching) '
MIL- §D~750
Meth, 3053
Cond.. G :(unclamped .. |
inductive load) =~
Rs=0.1 ,tr= tf:SOOrnSec.,
DC10%, TA=25°C
Test #1 ' -0 .
tp.,SmSec. o




SPD 1053 R-1 (9/58)

@ MOTOROLA

[} Dfscr'efe Sem:’canductor Dtvisi'ora
P.O. BOX 202068, PHOENIX, ARIZGNA 85038 )

CUSTOMER DATA SUMMARY SHEET

'TEST;; SJ6708H SAMPLE PLAN ACCEPTANCE DATA REMARRS
PLOY.78 LA-1 Gl :
lpage 6 SIZE {rp5{ LEVEL |REJECTS | rypg | ACCEP. | REJECT
Subgrdup IV (Continued)
Test #2. G
tpaomSec. :
(vary to obtain IC).
RBB1=100,, VBB2=10V
RBB2=°° , VBB2=0:
VCC=25V, IC=0.5A
L=100nH (Two Triad C48U
in series; BOmH winding|&
 |20mH winding or equivalént;
DC resistance 1.0}
End Points o R.0.#35
Subgroup V &/ 2043 1 1 2 Recorded
High Temp. Life spares
{(Non~Opex.) - . o - S
MIL-STD~750
Meth. 1031 :
TA=200°C, £=1000 hrs. Tptal
High Temp. Life 2043 08
0~ 340 hrs. spares
=340 hrs. o
Electrical Inspect:.on | 2043 | 1 BVCES R.0.#40
(340 hrs.) spares ' {£79
High Temp, Life 2042 0
340 - 670 hrs. spares :
t=330 hrs.
E].'ec':f:riéél In's.pec"::”t‘io'n' 20+2 ol .Q_ R.0.3#5
(670 hrs.) spares
High Temp. Life 2042 9
t70 ~ 1000 hrs. - spares| B
t=330 hrs.
" |Electriecal Inspect:.on'. 2042 9 B R.0.#50
(1000 hrs.) spares| ' '
4/ Used units from B-3 plus spares.
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P.0. on 209‘35. PHOENIX, ARIZONA B8snss

CUSTOMER DATA SUMMARY SHEET

TEST

SAMPLE PLAN

_ 8J6708H ACCEPTANCE DATA . . .| REMARKS
PL99.784 LA-1 e | AGQL REJECTS ACCEP, | REJECT
Subgroup VI LOH; 5 1 2 . [Recorded
Steady State spares
Operation Life
MTL- STD-750
Math, 1026
VCE=20V
TJ=187.5+12.5°C
adjust IC to maintain
specified T.J

£=2000 hrs. total

Steady State 40+ | 0
Operating Life - spares

0 -~ 168 lirs.

t=168 hrs.

|Electrical Inspection |40+ 1 licest R.O.#55
(168 Hrs.) spares 6L
_Steady State |40+3 [

Operating Life spares

168 ~ 340 hrs.

t=172 Hhrs.

Electrical Inspectlon 4043 Q R,0.#60
(340 hrs.) spares :

Steady- State - {4043 o

Operating Life ‘spares

340 - 670 hrs.

£=330 hrs. _
Electrical Imspection |4043 0 R.0.#65
(670 hrs.) ' spares S

Steady State 40+3 0

Operating Life spares|

670 - 1000 hrs.

_ t—330 hrs. _ i _ _
Electulcal Inspectlon . [40+3 0 R.0.#70

(1000 hrs.) - spares
Steady State 4043 .QT
Operating Life - spares|
1000 - 1500 hrs. o
t=500 hrs. o N

| 1 -




QEE)IHHCP!ﬁC!F!CJLJﬂ INC. Discrete Semiconductor Division

' P.Q. BOoX 209068, FHOENIX, ARIZONA B3036

CUSTOMER DATA SUMMARY SHEET

TEST $J6708H " SAMPLE PLAN ' ACCEPTANCE DATA

SED 1053 Re1(9/68). -

REMARKS
PL99.784 LA-1 AQL REJECTS ACCEP. | REJECT
‘Subgroup VI (Continued)
_ {Electrical Inspection | 4043 | : : - 0- |hFE3 R,0.#75 -
1 (1500 hrs.) o . spareq o . O f21%
| Steady State Lo [ damaged
|Operating Life - =~ - | spareg .- | I £/ A T2
1500 ~ 2000 hrs. : ' .
=500 hrs.
* See attached failure |janalysils répcrt #PLO99'& 32;H
*% See attached failure analydis répprt-#Z?S.
Electrical Inspectioﬁ "G0+1 .‘Q 8/ R.0,#80
{2000 hrs.) o .| spared 1 #69 (spare)
Subgroup VII 5/ | 1542 0. g/ 0 1 ‘Recordec
| Power Cycle v spares
VCE=100V
TA= 25+3°C
adjust PD to obtain
TC=100°C ox pTC=750C
ton=tof£f=5min,
4000 cyeles
. . w R
Electrical Inspection 1542 | 0 8/ R.0.#81
(1000 cycles) © | spareq .. : 1 : :
Power Cycle 15+ 0
'1000 - 2000 cycles spare o
Electrical Inspection'. 154 | _ " |0 R,0.#82
(2000 cycles) spare :
Power Cycle . - BRIk 0 -
2000 - 3000 cycles spare R
Electrical Inspectlon 15+ o] R.0,#83
(3000 cyules) .- | spare e - SERTRS
Power Cycle : 15+ 0
3000 - 4000 cycles spare - _
Electrical Inspection | 15+ | 0 8/ R.0.#84
(4000 cycles) . spare
|
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P.O. BOX 20908, PHODENIX, ARIZONA 83036

CUSTOMER DATA SUMMARY SHEET

TEST SJ6708H

. SAMPLE PLAN

ACCEPTANCE DATA

| REMARKS

PL99.784  TA-L AL
: SI1ZE gL [REJECTS |+ ACCEP. | REJECT
[Pase 9 | 5128 TT7Po | LEVEL [Trommn [ TYPE | Tho. | No.
Subgroup VII (Continued)
Thermal Shock .. 6/ {1542 0 0 1 Recorded
{(Temp. Cycling) ' spares ' ' '
MIL-STD~202
Meth. 107
T (Low)=-65°C -
T (high)=125°C
- 1500 cycles
 {Thermal Shock - 1542 0
“{(Temwp. Cyeling) spares :
25 cycles '
‘ ElectficallIﬁspectiOn- 1542 o R,0.#85
. [(25 cycles) . spares _ :
Thermal Shock 1542 0
{Temp. Cycling) spares
75 eycles | :
E.actrical Inspection [15+2 0 R.0.#86
(75 cycles) spares '
" |Thermal  shock 1542 0.
(Temp. Cycling) spares
175 cycles : _
’Electrlcal Lnspectlon 1542 'g'" R.O.#S?
(175 cycles) spares :
Thermal shock - 15+ -0
(Temp. Cyecling) spares
300 cycles
Electrical Inspectlon.. 1542 |- [V ~|R.0.#88 -
(300 cycles) spares :
Thermal Shock 1542 4]
(Temp. Cyeling) - | spares '
500 cycles
»_bElectrlcal Inspectlon_ 1542 | 0. |R.O.#89
[(500 eyeles) ~ | spares| S ) o
1




PL99.784

. MOTOROLA ING. Discrete Semiconductor D:v:s.ron

P.0. BOX 20906, PHOENIX, ARIZONA 8!056

CUSTOMER  DATA SUMMARY SHEET

o,

TEST . SJ6708H
TA-1 -

Page 10

- SAMPLE PLAN

ACCEPTANCE DATA

REMARKS

SIZE

LTPD

LEVEL

REJECTS
FOUND

TYPE

ACCEP.
~ NO.

REJECT
NO.

“tsubgroup VII (Continued]

Vibration, Variable 7/

{Frequency. Test

(Monitored) #71-123
MIL~-STD-750

Meth. 2057 -
VCES=400V. .

120G"s or 0.1 lnch
DA as applicable

Sqin 7. 5 mlnutes
[{Return te 5Hz in 7.5 mi.

SPD 1053 R+1(9/68) .

|condition ¥

|Cond, C except 10O cycle

:

X1, Y1, Zl orientation

" -JEnd Points.

Used 17 good units

Jon
e

Uséd:17_good units

S

Used 17 units_from
‘Data on these R.O..
NOTE: 20 devices were

units: S/N 132,
- Variable Frequen

Joo 1~
o

|special Test

Hermetic Seal
MIL=STD~750

Meth. 1071

Fine Lealk

Condition G

Leak Rate 1X10- BATm cc/
Gross Leak .

Thermal shock. -
(Temp. Cycling)
MIL-SED-202 -
Meth. 107

t(extremes)“lS mlnutes

Sine wave 5 to 2000Hz h

1542
spares

e

1582
spares

For Powkr Cye

For Thegmal §
-5 for
fos. ha
submitt
133,142
by test

Vibra
1 asci

=2d to
, 147,18
,.S/N

20 - -
:eé.

17

le Test
tion, V.

8,157,
1,72,7

1,

-~ 100%

1ock-Test.

e

o

- 100%

riable Fry

Llations problems..
7 special test.

158,159, 16

Jro

1o

8,75,86,94,

Unit

% plus

#71,132

equency

These o

105,10

Test.
s OK

nits cons
11 B=7 un

, 164

8,123,113}

isted of
its from
11&,‘

R.0.#90

9 good

Vibration




-SPn 1053 R-1(9/68)

‘IMeth.
|Condition A

@ MOTOROLA INC. Drsc::rete Semrconducfor Division

F.0. BoX 209958, PHOENIX, ARIZONA 83030

CUSTOMER DATA SUMMARY SHEET

TEST SJ6708H
PL99.78% TA-1
Page 11 '

SAMPLE PLAN

ACCEPTANCE DATA

SIZE

AQL

LTPD

LEVEL

REJECTS
FOUND -

TYPE

ACCEP.

. NGQ. .

REJECT.
NO.

REMARKS-

Hermetic Seal
MIL=-STD~750
Meth. 1071
" 'Fine Leak
Condition G

Leak Rate 1X10-8ATm ce/

. Gross Leak .
Condition F = .

Thermal Shock
(Glass Strain)
MiT,- STD-750
Meth. 1056

|Gondition B

Hermetic Seal

MIL~-STD-750

Meth. 1071
¥ine. Leak.

Condition G '

Leak Ratec IX10-8ATm cc/
Gross Leak

" |Condition F

Terminal Strength
(Tension)
MIL~STD=750

2036

Wr=10 1lbs., t=15.secoqd

Hermetic Seal

MIL=-8TD=750

Meth. 1071

~ Fine Leak:

Condition C

Leak Rate1X10-8ATm cc/
Gross Leak: :

Condition ¥

#%% See attached failur

.15..

17

15

EQC.

15

15
bec.

e:gnalﬂ

sis rdg

100%

100%

100%

100%

port #2

100%

o

o

LA e

105,13

#7273,

75;86;98
148,154,157,159),

224

108 123 142 147




MOTOROLA
:J M §am;conductor
Products Inc.
A SUNSIDIARY OF MDTORDLA INC.

| RAD:GGF&APH[C CERTIFICATE

:_- 7093 EAST MECOWELL HOAD, FHOENIX. ARIZONA #3008 . OF GOM\F’L\"ANGE
_ gME 17 APRIL 1978

L. CUSTOMER CUSTOMER P.0. N0 QUAL  WOTOROLA F.0. NO.__ /A

- : - CUSTOMER PT. NO. RESIO?S Mgwnnu PT. KO. $6708H R

[ NASA X-RAY CONTROL KO. ___5966 QUANTITY X-RAYED 3 LOT 001

e

X-RAYED PER___ MIL. STD. 750, METHCD 2076.

i

QUARTITY %

| S—

L CDEFECT NUMBER REJECTED

REIECTED ~ |0F TOTALL TOTAL ACCEPTED: s

TOTAL REJECTED: .

% REJECTED: ___

HOTE:

SEE ATTACHED CORRELATION SHEET

-

. '| FOR NUMBERING OF UNITS. .

———

3 S

: b
i

ek
I




PR

P

[ I

[

'
t
L.

. X-RAY SERIAL # TO UNIT SERIAL #

CROSS REFERENCE LIST

DEVICE - '

8767081

CHARGE NO.

LOT No. -

QoL

1 JoB No.

 CUSTOMER . -

NASA

A-RAY

DEVICE

X-RAY

DEVICE

X-RAY DEVICE

X-RAY

' DEVICE

1

157

31

61

a1

158 -

- 32

62

159

33

63

g3

164

33

.84

94

166

35

85

g5

35

86

86 -

67

38

68

98

wlo|Nja|luals | wn

39

&g

ag

i
o

" ag

70

100

-
—_

41

- 71

. 101

n o

42

72

oz

w

43

73

103

-

a4

74

104

o

485

75

105

0

76

108

3

47

77

107

—
@

48

78

108

o

48

79

109

8 B

50

80

110

st

i11

52

B2

112 .

..: 53 ‘

83

- 113

. 54.

84

114

55

85

115

56

ii6

57

87

117

e

118

- B9

89

118

<0

120
]

680

o @ S‘F‘D 47451“

JE——



MOTOROGLA
Sgmiconductor

Producis inc.
A SURSIDI®Y OF KOTOROLA (K.

Cd
L
i : h

L]

ACa% EAST McDOWELL ROAD, PHOEHIX, ARIZOHA as00R

L3 LATE _26 0oT. 1977

s

- RADIOGRAPHIC CERTIFICATE

OF COMPLIANCE

CUSTOMER P.0. NO

T CUSTOMER QUAL MOTOROLA F.0. KO N/A
de | CUSTOMER PT. N0O.___RES107S5 'MOTOROLA PT. NO. ___ 8J670it
— NASA - X-RAY CONTROL KO. 5410 QUANTITY X-RAYED 42~ LOT_ 1.
IL ~ X-RAYED PER_MIL. STD, 7'50, METHOD 2076.
%LJ | UANTITY %
._ il %
o DERERT KUMBER REIEGTED REJECTED  [0F TOTAL| TOTAL ACCEPTED: 40
|| rRANZOUS MAT. (84)- 7, 17.
' TOTAL REJECTED: 2

% REJECTED:

HOTE:

SEE ATTACHED CORRELATION S$HRAT

FOR NUMBFRING OF UNITS.

- INTERPRETER:

: - owis H. Alirens. ?{; o
. ' c‘gfffv
- APPROVAL: =573 L)

'‘Louis H. Ahrens. =

.ﬁpo 4364 R-1(7/73) .

DATE: .25 00T, 1977



AT

X-RAY SERIAL # TO UNIT SERIAL # -

CROSS REFERENCE LiST. .

DEVICE

LOT NOQ.

CSHARCE Ho, o8 o, PP ——
4708 H 00/ Iwin  Wnons
X-RAY DEVICE X-RAY DEVICE X-RAY DEVICE X-RAY DEVICE
1 “tn 31 /2 61 91
2 7/ 2 L3O &2 52
3 42 B 2,22 63 93
4 vk 34 /32 84 94
5 75 35 135 65 95
6 ML o ® 13 66 96
7 47 3 | /39 8T 97
e 75 B 439 68 %
9 79 39 /M2 69 28
10 72 40 AL, 70 100
1 2 L 5 7 1ot
12 75 42 5 AT 72 192
13 . 43 .73 - 103
14 9 aa 74 104
15 - 92 45 l 75 105
16 g5 45 76 106
17 104 47 77 107
18 !'&"5' .48 78 0B
19 i 49 79 109
20 ng o | 0 80 . 110
2! 112 5 81 111
22 e 52 82 112
3 iR 53 83 113
S 24 1t 54 84 114
25 e 55 8s. 115
25 18 56 8BS 118
_27;._ L j29 57 . 87 117
28 24 58 88 e
29 ) oA 59 89 ARER
s ' g0 ten 120

129

R spp 4348
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SECTION C. MOTOROLA DEVICE SPECIFICATION
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. , ' R - 5PD 10604 (7/74) ﬁsu& £
MOTOROLA INC. SPEGIAL BEVICE poc, No,
M Semiconductor BEYICE -® SJ6708H - RE 48ARB64845A
~ Products piviérfan . SPECEFICATiUH - pp— Py L
. APFPRQOVALS: ALL SIGNATURES ON FILE IN DOCUMENT CENTRAL
TITLE ) ’ gQEGEIchLY Srsmemr ME Dovene )
TRANSISTOR, SILICON POWER 1sSuE SALESHAR SALES oFFicE
— ~ . =T -7
CUSTOMER NASA : o R y VWRITTEN BY Eob o J 2I'.iATE 5
EUST. S ynpoHAl | SPACE FLT CENTER. ALAJ 5| 8| & ecvmmmmmin o ldzer 0=28-7
e SEECIEICATIONS issue | pATE z v dvﬁﬁﬁgmmzmaam
rant - RES1075 % A [va-W-A [ x| B [EERESR
* P}S molfsv\.e;& pey HAYA Ve cla.\"'et\h B4 SUGGESTED PL99.784
{de,-c\ witt SRR TTStul “MAY g speciibdina,  SONRCE
OTHER . POLARITY NPN ]
< Request 7r8 I-T"EC~06242 - BFG. BBA.s-n BADBAE :
w | FExhibif A - - X D
§_ Exhibit B - - X £ Per FIGURE 1 .
0 RCLO75 D ~ X et
=3 MIL -STD-130 L drest ® '
< MIL-STD-202 CoRSTRICTION
MIL~STD-750 WT < b grams.
MIL-STD-810 LEAD MATERIAL * o o
o {_MIL-STD-1276 Type F per MIL-STD-1276
E: MIL“S“lgq.gl LEAD FINISH
5 MIL-5-19500 Lkeds X
[ .
¥ Vgparoual. EN WRMJMWT aptd SAME AS.. EXCEPT FOR:
CUST. FART NO. T
RESlO?S 0L(1)

4

' SJ6708H

DEYICE

DATA SHIPP!NG INSTR. - GENERAL NOTE

'(See NOTES 4, 5, and 6.)

- ATTENTION HI-REL SCHEDULER:

St

This specification is intended as a Part

Qualification Program and not for furnishing Production Parts to the

Customer 's Specification.

Following comp'iet'ion of the Program, all
Test Samples and Test Data shall be sent to the Customer.

A Final

Report shall be prepared, customer approved and d1str'ubuted per

NOTE 4.3 herein. - -
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oLt

Pr-oducts Divisiory PAGE "2 OF

[l | S * CUSTOMER APPROVAL DOCUMENT

L .. THIS DOCUMENT 48ARBG4845A IS SUBJECT TO REVIEW AND
APPROVAL BY COGNIZANT CUSTOMER PERSONNEL.

f
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@) moToroLA INC. | - - SPD 10502 (7/74) : ssues £
Discrete Semiconductor Division DEVICE } }joec. no. . _ )
' . 48ARRARARARA

e O o B - SJ6708H
= DISCRETE PROCESS FLOW erce D or

e PROCESSOR/EXT. CONTROL NO, HIGH REL, LOT NO, |SOWRCE TYPE NO, | CHARGE NO, CASE NQ,

L. | sTEP | DGS
NO. |CODE

PROC. DATE COUNT
CODES | n | our {VERIF.| |n ouT

' OPERATION DESCRIPTION

L Lo, \ PROGUCTION PROCESSING = |

™ 0.1 100% Internal Visual Inspection - | C,CC,R
2 - | - | MIL-STD-750, Method 2072 -

o] 0.2 | _ Tranéf_er_Devices to _Fina"i.Test

B T T e

3

ﬂ C — CUSTOMER REQUIREMENT _ BESTRUGTIVE TEST] M — MOTOROLA OPTIONAL REGUIREMENT |
L CC — CERTIFICATE OF COMPLIANGCE REQ. - 3 - EES_T R,%Céb"E TEST) B Z REMOVE REJECTS :
S — SUMMARY DATA (ATTRIBUTES} REG. - RR — READ AND RECORD

it L e i s e e e e e Sy e s
. . :
AR
+

. - N PRy Y - ’L‘.‘...—i a

oiiinaia vt TR
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M) moToroLA iNc. < - SPD 10602 (7/74) ssues

Discrete Semiconducior Division DEVICE . pac, No. .
- : : : : : SJ6708H - e : 48ARB64845A
DISGRETE PROCESS FL.OW . : 4 '
I PAGE oF
PROCESSQR/EXT.  {CONTROL NGO, HIGH REL. LOT NO. SOURSE TYPE NO, CHARGE NO.,, CASE NO,
STEP |Des| ' PROC, - D S
No.  |cope OPERATION DESCRIPTION CODES ATE g COUNT
i s e | SRR N | our [VERIR N ] ouT.
1.  FINAL TEST PROCESSING
.1 | _'S'eTeci:"De\:ri_ces' per Source - :
1.2 | Electrical Test per TABLE I | M,G,R
1.3 ‘Transfer Devices to Q. A
Supply Q. A. a minimum of 20
electrical rejects, if available, for
Group (B-2) tests. Use opens and
shorts whenever possible. Package
rejects separately from lot and tag
as electrical r‘e,]ects fcn" G‘r‘oup B
t95u1ng.
C — CUSTOMER REQUIREMENT N . . " M — MOTOROLA OPTIONAL REQUIREMENT
CC — CERTIFICATE OF COMPLIANCE REQ. (D; - ESSI%%C%VE TEST! B~ REMOVE REJECTS
S — SUMMARY DATA (ATTRIBUTES) REQ. RR — READ AND RECORD :

——— " o B - AT



i @ MOTOROLA ING. ,‘ . 5PD 10602 {7/74) 7 1SS5UE E-
- ' Discrete Semiconductor Diviglon DEVICE . . 8J6708H - | Poc. no, ABARBGABAGA
T DISCRETE PROCESS FLOW | | N o
L..J ) PROCESSOR/EXT. CONTRGCL NO, . HIGH F-‘-A. ... LOT NO, SOFIHCE TYPE NO. CHARGE NO, CASE NO. .
“ oy ] sTEP | DGS  OPERATION DESCRIPTION PROC. DATE : COUNT
| NO. [cope| . OFERATIONDESCRIFTION - CODES. | v | out [VERIF.| v | our.
& 2. | | QUALITY ASSURANCE PROCESSING
T 2.1 || Sample Group A Imspection per . | M,G,R
- b . TABLE T (Sample Size and PaTGTQtEhb _
- ' : at Q. A. Option).
s o] 2.2 S| 100% Processing (Mark_and,Seria1ize' C,S
Dev1ces) _ .
i ] 2.2 Electrical Test per TABLE 1T RR,R
A | Limit 1 _ _ - :
St 2.2.2 | Thermal Shock (Temp. Cy¢1ing)
etk | © MIL-STD-202, Method 107 -
A ' Cond. C except 10 cycles
F _ t(extremes) > 15 minutes
T | 2,23 Constant Acceleration =
fo MIL-STD-750, Method 2006
j 10,000G's, Y1 orientqtion only
2.2.4| - | High Tenperature Reverse Bias.
] 1" | MIL-STD-750, Method 1039
VCB = 640V, TA = 1500C
mE _ t =48 +4 hours- ~ - -
o 8 _
““ 2.2.5 Electrical Test per TABLE II RR,R
. | | Limit 2 |
Il
5
o
i,
C — CUSTOMER REQUIREMENT M — MOTOROLA OPTIONAL REQUIREMENT
CC — GERTIFICATE OF COMPLIANGE REQ. |3~ BESTRUCTIVETEST B ” REMOVE REJECTS
— SUMMARY DATA (ATTRIBUTES) REQ, ) RR — READ AND RECORD




S

N

[}

E

2.2.10

MIL~STD-750, Method 2071

"1/ Perform the 2000-~hr Oper.

‘Life test (Step 2.4.6, Sub-
group B~6) concurrently.
Samples for B-6 do not have
to go through Burn-In.

: @ MOTQFZOLA ING. - SPD 10502 (7/74) ISSUE:
Discrete Semiconducior Division DEVicE boc, No, :
= , - | $J6708H ___ ABARBGABABA
DISCHETE PROCESS FLOW once (6 or
PROCESSOR/EXT. CONTROL NG, HIGH REL, LOT RO, SOURCE'TYPE NO, CHARGE NO. CASE NO,
STEP DGS bE .KﬂﬁbESCRuﬁ1ON PROC. DATE COUNT
NO. |CODE OPERAT S CODES N | our [VERIF.| 1y ouT
2.2.6 Burn-IN 1/ : - o
‘ YCE > 20V, TJ = 187.5 + 12.5°C, edc = 7.0%/u
_AdJust IC to maintain spec1f3ed Td S
_ t > 168 hours _
2.2.7 Electrical Test per TABLE III RR,R
L “Limit .2 - ' o
{DeTta Ca1culat10ns shall be par-
formed with reference to data recort-
ed at Step 2.2.1)
| 2;2;87 " %-Ray Inspection R
' MIL-STD- 750 Method 2076 :
2.2.9. Hermetic Seal - -
‘ - MIL~STD-750, Met_hod -1071
‘Z;ZQQ.l Fine Leak R-
' : : Cond. G or H : -8 ' e
~ | Leak Rate <1 X 10 Atm cc/Sea.
2,2.9.2 -| Gross Leak R
g : ‘| -Cond. A, C, D E or F
Externa1 Visual Inspection

- | ‘6 = CUSTOMER REQUIREMENT o
g cc CERTIFICATE OF COMPLIANGE REQ. G — GO — NO GO

D — DESTRUCTIVE TEST|

MOTOROLA OPTIONAL REQUIREMENT

—~ REMOVE REJECTS

RR READ AND RECORD

5 — SUMMARY DATA (ATTRIBUTES) REQ. .
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SPD 10603 (7/74) . ISSUE: E
MOTOROLA NG, DISCRETE DEVIGE Boc. No.
Semiconductor PROCESS SJG708H ABARBGABAGA
Products Division FLOW ' PAGE _( OF
PROCESSOR/EXT, CONTROL NO. HIGH REL, LOT NO. SOURCE TYPE NO. CHARGE NO.,’ CASE NO.
2.3————Group A Inspection per TABLE I—— - 1/ ’ (C,S,G,R)
2.3.51 (A-5) 2.3.6 1(A=6) 2.3.71(A-7) '
E1ect1 Test 2/ E1ectﬁ Test 2/ ETect; Test 2/
2.!3e1 (A"l) 100% V.is- & MEChn _3_/
2.3.2 {A-2) 100% Elect. Test
2.3.3 (A=3) 100% Elect. Test
2.3.4 (A-4) 100% Elect. Test

1/ Following complietion of Group A Inspection there must be a
minimum of 125 acceptable devices,

2/ Measure the test parameters to a lot Tolerance Percent Defective
(LTPD) of 5%. If any measurement exceeds this LTPD,reject devices
shall be replaced with good devices and all dev1ces tested 100%
for the failed parameter,

3/ Since test was performed at Step 2.2.10, it need not be repeated.

C — CUSTOMER REQUIREMENT D — DESTRUCTIVE TES] M— MOTOROLA OPTIONAL REQUIREMENT
CC — CERTIFICATE OF COMPLIANCE REQ. |G — GO — NO GO i — REMOVE REJECTS

S SUMMARY DATA {ATTHIBUTES) HEQ — READ AND RECORD

Ly s




[ SPD 10603 (7/74) 155UE: :
| MOTOROLA INC.  DISCRETE bEVICE ooc. No. 4
- MOTOROLA ROCESS $J6708H 18ARBEABASA |
-1 Products Division FLOW ‘ BAGE 291 oF 3
L PROCESSOR/EXT. CONTROL NO, HIGH REL. LOT NO, SOURCE TYPE NO. CHARGE NO. CASE NO, i
2.4 Group B Inspection-] 1y 2 ' (€,S) r
2.4.1i(8-1) 2.4.21(B-2) 2.4,31(B-3) 2.4.41(B-4) .
Elect. Test per Elect. Rejects Elect. Test per Elect. Test per |
TABLE IV (M,G,R) May Be Used TABLE IV (M,G,R) TABLE IV (M,G,R)
) Phys. Dims. ' Shock Safe Oper. Area
g Solderability Salt Atmos. Vibr, VYar, Freq. {Test #1)
. Resist Solv. Const. Accel. (Test #2)
i Thermal Shock Acoustic Elect, Test per
iTemp. Cycling) Elect. Test per TABLE IV (RR,R)
Glass Strain) TABLE IV (RR,R)

- Term. Strength
b Hermetic Seal
(Fine Leak)
oy (Gross Leak)
L Moist, Resist
: Elect. Test per
;- TABLE IV (RR,R)

2.4.5{(B-5) 2.4.61(B-6) 3./ 2.4.71(B-7)
Elect, Test per Elect. Test per Elect. Test per
' TABLE IV (RR,R) TABLE IV (RR,R) TABLE IV (RR,R)
, High Temp, Life Steady State 1. Power Cycle
| (Non~Oper. ) Oper., Life Elect. Test per
Elect. Readouts Elect. Readouts TABLE 1V {RR,R)
per TABLE IV per TABLE 1V at 2. Ther. Shock
. at 340, 670, 168,340, 670, 1000, (Temp. Cycling)
I and 1000 hrs. (RR,R) 1500, and 2000 hrs, Elect. Test per
! {RR,R) TABLE 1V (RR,R}).
o 3. Vibr. Var. Freq.
o 3/ Perfor 1v with (Monitored) .
= “Ctep 2 SPrgYrrently with Burn-In, Elect. Test pet

TABLE IV (RR,R)

2.5 Data Compilation and Review

2.6 Transfer to Shipping

............... e - 0 0 £ 0 A O A b o e

3. SHIPPING PROCESSING

T 1/ A total of 125 Test Samples which passed Group A Inspection are reyuired.
R Some Samples are used in multiple Subgroups. See Trip Ticket.

2/ A1l Test Samples shall be shipped to the customer.

€ — CUSTOMER REQUIREMENT D — DESTRUCTIVE Tes1] M- MOTOROLA OPTIONAL REQUIREMENT
CC — CERTIFICATE OF COMPLIANCE REQ. |G — GO — NO GO R — REMOVE REJECTS
S — SUMMARY DATA {ATTRIBUTES) REQ. RR — READ AND RECORD

g e T
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ISSUE k’

M moToroLA mic. SPD 10602 (7/74)
Discrete Semiconductor Division DEVIGR

DISCRETE PROCESS FLOW

SJ6708H

Doc. NO

48ARB6ABA5A

PAGE 9 oF

PROCESSOR/EXT,

CONTROL NO. HIGH REL, LOT NO. SOURCE TYPE NO, CHARGE NO.

CASE NO.

STEP
NO.

DGS
CODE

OPERATION DEESCR IPTION

PROC. DATE

COUNT

CODES | |y | out

VERIF. | 1y oUT

2.4.1

2.4,1.1

2.4.1.2

2.4,1.3

2.4.14

2.4.15

(B-1)
Sample Size = 20 Total
Accept No. O

Eiectrical Test per TABLE IV,
Limit 1

Physical Dimensions

Method 2066%

Package per Page 1

Test b-samples., No failures
permitted.

Solderability

Method 2026*

Use of mitdly activated flux is
allowable (Superior 30 or equivalent)
Test 2-sanples. No failures
permitted,

Resistance to Solvents

MIL-STD-202, Method 215
A1l areas of the transistor body wherd
appiied shaill be brushed. After test]
no evidence of mechanical damage to th
markings shall remain legible.
Test 2- samples. No failures permittq

C.S

M,G,R

» markings has been
ng, therg shall| be
e device jand

ed, -

NOTE: Samples used in performing the
be combined with the untested s
in the subsequent tests. (20 sd
required).

above tests shafil
ampies and used
mples total

Thermal Shock (Temp. Cycling)
MIL-STD~202, Method 107
Cond. C except 10 cycies
t(extremes) = 15 minutes

* Methods per MIL-STD-750

C — CUSTOMER REQUIREMENT
CC — CERTIFICATE OF COMPLIANCE REQ. G- GO —-NO GO

D ~ DESTRUCTIVE TEST

M — MOTOROLA OPTIONAL REQUIREMENT
R — REMOVE REJECTS
RR — READ AND RECORD 4o

S - SUMMARY DATA {ATTRIBUTES) REQ.

G A

ERSATIAE P

T g 2
e g .

1
P

R T e A et g 28 T e



‘ YJ“ MOTOROLA ING. $PD 10502 (7/74) issue;
e; L Discrete Semiconductor Division PEVICE - $J6708H poc. NO, 48ARBGARASA
P DISCRETE PROCESS FLOW : crce VO oF
2“‘ %...-n PROCESSOR/EXT, CONTROL NO. HIGH REL. LOT NO. SOURGE TYPE NO, CHARGE NO, CASE NO,
i .
|
BT
oL STEP | DGS . PROC. DATE COUNT
: no.  lcopE OPERATION DESCRIPTION CODES - oo VERIE. Ty P
B
: ) 2.4.1 (B-1} {continued)
i
T 2,4,1,6 Thermal Shock (Glass Strain)
% B Method 1056*, Cond B
, . 2.4.17 Terminal Strength {Tension)
P Method 2036*, Cond. A
P WT = 10 1bs., t = 15 seconds.
1
B E 2.4,1.8 Hermetic Seal
L Method 1071%*
i1 |2.4.1.8.1 | Fine Leak R
PoL Cond. G or H 8
! Leak Rate < 1 X 107 Atm cc/Sec.
1 2.4.1.8.2 Gross Leak R
LT Cond. A, B, C, Dor F
2.4.1.9 Moisture Resistance
Method 1021%*
: Omit initial conditioning
bor
i 2.4.1.10 Electrical Test per TABLE 1V RR.R
] Limit 1
NOTE: Test éamples which successfully pass thils
Subgroup shall be saved and usgd for tests
in Subgroup (B-7), Step 2.4.7.
l; L
T
§ ? * Methods per MIL-STD-750
L
i
it
C — CUSTOMER REQUIREMENT — DES ‘ M — MOTOROLA OPTIONAL REQUIREMENT
CO - CERTIFICATE OF COMPLIANCE REQ. |2~ a6 Nogo = '°>'f R ~ REMOVE REJECTS ‘
S — SUMMARY DATA (ATTRIBUTES} REQ. RR — READ AND RECORD
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MIL-STD-750, Method 1041
See NOTE 5.3 for Sample disposition.

1/ FElectrical rjejcts may be used,

@ MOTOROLA ING. SPD 10602 (7/74)
Discrete Semlconductor Division DEVICE - SJ6708H Doc. No. A8ARB64SA5A
DISCRETE PROGESS FLOW . eace W of
PROCESSOR/EXT. CONTROL NO. HIGH REL, LOT NO. |SOURCETYPENO. | CHARGE NO. ] CASE NO.
STEP DGS . PROC. DATE COUNT
NO. CODE OPERATION D'::SCRIPTION CODES " ouT VERIF. IN oUT
2.4.2 (B-Z) l/ CQS
Sample Size = 20 Total
Accept No. =0
2.4,2.1 Salt Atmosphere (Corrosion) R

G — CUSTOMER REQUIREMENT

CC — CERTIFICATE OF COMPLIANGE REQ. G — GO - NO GO

1 S — SUMMARY DATA (ATTRIBUTES) REQ.

D — DESTRUCTIVE TEST

R — REMOVE REJECTS
RR — READ AND RECOR

M — MOTOROLA OPTIONAL REQUIREMENT

T B A O e R
T e - P T
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0
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Discrete Semmiconductor Divieion DEvicE - S76708H poc. No. 48ARB6A8AEA
DISGRETE PROCESS FLOW pase \ 2 o
PROCESSOR/EXT. CONTROL NO, HIG-H REL. LOT NO. SOURCE-TYPE NO, CHARGE NC!.4.r CASE NO.
STEP | DGS ERATION DESCRIPTION PROC. DATE COUNT
NO.  [cODE OPERATION DESCRIP copes | v | our VERIF.[ v | out
2. 4. 3 ( B"S ) CQ S
Sample Size = 20 Total
Accept No, = 0
2.4.3.1 Electrical Test per TABLE IV, M.G.R
Limit 1
2.4.32 Shock (Non-Operating)
Method 2016*
1500G's, t = 0Q.5mSec.
5 blows each in X1, Yi, Y2 and Z1
directions,
(20 blows total)
2.4,3.3 Vibration, Var. Freq.

Method 2056*

The transistors shall be exposed to tﬁg following

vibrational environment

a) Sinusoidal: (four one octave [

5 to 25 Hz at 0.39 inch DA
25 to 180 Hz at 12G peak

180 to 315 Hz at 0.008 inch DJ
315 to 2000 Hz at 40G peak

Random: {(apply for 7.8 hours)

20 to 1200 Hz at 0.3 (Grms) 2
1200 to 1400 Hz at 48db/octavg
1400 to 2000 Hz at 3.5 (Grms)

b)

* Methods per MIL-STD-750

=

f

2

aer minutel

2/uz

sweepF)

Hz
rise

C — CUSTOMER REQUIREMENT
CC - CERTIFICATE OF COMPLIANCE REQ.
S — SUMMARY DATA (ATTRIBUTES) REQ.

G-GO-NOGO

D — DESTRUCTIVE TEST

M — MOTOROLA OPTIONAL RECUIREMENT
R — REMOVE REJECTS
RR — READ AND RECORD

R
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SPD 10502 {7/74)
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SEUE:

Discrete Semiconductor Division PEVICE - Doc. No.
SJ6708H 48ARB648ASA
DISCRETE PROCESS FLOW , pace VD or
PROCESSOR/EXT, CONTROL NO. HIG.H REL. LOT NO. SOURCE TYPE NO. CHARGE ND, CASE NO,
STEP | DGS . PROC. DATE COUNT
No.  |coDE OPERATION DESCRFPTION CODES = our VERIE. | Ty s
2.4.3 (B-3) (continued)
2,4,34 Constant Acceleration
MIL-STD-750, Method 2006
20,000G's X1, Y1, Y2 and Z1
directions
2.4.,3.5 Acoustic
MIL-STD-810, Method 515.2
Field Acoustic environment at 174db,
2.4.36 Electrical Test per TABLE 1V, RR,R
Limit 1
€ — CUSTOMER REQUIREMENT - —~ MOTOROLA QPTIONAL REQUIREMENT
CC — CERTIFICATE OF COMPLIANCE REQ. 8 _ EESI '?\,%Céé,"E TEST R REMOVE REJECTS
S — SUMMARY DATA (ATTRIBUTES) REQ. RR — READ AND RECORD 12
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Discrete Semiconductar Division DEViGE - Doc. N

| S36708H * 48ARB64845A
nE '~ DISCRETE PROCESS FLOW eace VA o

l. N PROCESSOR/EXT, CONTROL NGO, MIGH REL. LOT NO., §SOURCE TYPE NO. CHARGE NO., CASE NO,

|
1 —
H

STEP DGS
NO. CODE

PROC. DATE COUNT

OPERATION DESCRIPTION

2.4.4 (B-4) C,3

Sample Size = 20 Total
Accept No. = 0

2.4.4,1 Electrical Test per TABLE IV, M,G,R
Limit 1

, 2.4.4.2 Safe Operating Area
i (Switching)

Lo MIL-STD-750, Method 3053

, Cond. C {Unclamped inductive load)
[ Rs = 0.1Q, tr = tf < 500nSec.

. DC < 10%, TA = 250C

B 2.4.4.2.1 Test #1

B tp = 5mSec, (Vary to obtain IC)

) RBB1 = 109, VBBl = 16V

. RBB2 = =, VBBZ2 =0 .

' VCC = 28¥, IC = 7.0A

: L. = 5mH (Super Electric Corp.

Type S16884 in parallel or equivalentj : |
C resistance < 0.1%).

2.4.4.4.2 Test #2

tp ~ 5mSec. (Vary to obtain IC)

RBB1 = 100Q, VBB2 = 10V

RBB2 = », VBB2 = 0

VCC = 25V, IC = 0.HA

; L = 100mH (Two Triad C48U in series;
v 80mH winding and 20mH winding or

equivalent; DC resistance < 1,00)

1 I

2.4.43 Electrical. Test per TABLE IV, RR,R
Limit 1

aup -
[
.y C — CUSTOMER REQUIREMENT D — DESTRUCTIVE TEST| M — MOTOROLA OPTIONAL REQUIREMENT

CC — CERTIFICATE OF COMPLIANGE REQ. G — GO ~ NO GO R — REMOVE REJECTS
S — SUMMARY DATA (ATTRIBUTES) REO, RR — READ AND RECORD

s - Py R S P S A T
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I; M) moToroLa Ine. SPD 10602 (7/74) s, £

Discrete Semiconductor Division DEVICE - SJ6708H poc. No. ABARB64845A
. DISCRETE PROCESS FLOW s 15 o
& PAQCESSOR/EXT. CONTROL NO, HIGH REL., LOT NO. SOURCE TYPE NQ. CHARGE NO, CASE NO,
f ) STEP DGS OPERATION DESCRIPTION FROC. DATE COUNT
) NO. CODE CODES I OU'.l' VERIF. IN CUT
!
~ 2 ° 4 . 5 ( B-S) c > S

Sample Size = 20 Total
Accept No, =1

| 2.4.5.1 High Temperature Life

‘ (Non-Operating)

MIL-STD-750, Method 1031

TA = 200°C, t = 1000 hrs Total

E 2.4.5.1.1 Electrical Test per TABLE IV, RR4R
b Limit 1
L 2.4.5.1,2 | 0-340 hr. High Temp. Life
L t = 340 hours
2.4.5.1.3 340 hour Electrical Readout RR,R

per TABLE IV, Limit 2

2.4.5.1.4 340-670 hr, High Temp. Life
t = 330 hrs,

o 2.4.,5.1.5 670 hour Electrical Readout RR,R
- per TABLE IV, Limit 2

- (Delta calculations reference to

values recorded at O-hours).

b 2.4.5.1.6 670-1000 hr, High Temp. Life
! t = 330 hours

2.4.5.1.7 1000 hour Electrical Readout RR;R
per TABLE IV, Limit 2

(Delta calculations reference
to values recorded at O-hours),

5ot C — CUSTOMER REQUIREMENT _ iy M — MOTOROLA OPTIONAL REQUIREMENT

CC ~ CERTIFICATE OF COME LIANCE REQ. D - JESTRUCTIVE TEST) & ~ REMOVE REJECTS ..

, S — SUMMARY DATA (ATTR{BUTES) REQ. RR — READ AND RECCRD |
T T T S I e e P i o R ver i e T




MOTOROLA INO. SPD Y0602 (7/74) ssuE, Lo
Discreoto Somiconduct?r Diviaion DEVICE SJ6708H ooc A2ARB64845A
DISCRETE PROCESS FLOW eace |6
PROCESSOR/EXT, CPNTHOL NO. Hle'l REL, LOT NO, SOURCE TYPE NO. CHARGE NO, CASE NO,
STEP | DGS ' . PROC. DATE COUNT
No.  |cope OPERATION DESCRIPTION CODES ” oot lverie. [T ouT
2.4.6 (B-6) 1/ C,S |
Sample Size = 40 Total. )
Accept No, = 1 L
2.4.6.1 1 steady State Operation Life
MIL-STD-750, Method 1026 0
VCE > 20V, TJ = 187.5 + 12,59C, 8JC 5 7.0°C/M
Adjust IC to maintain specified Td.
t = 2000 hrs, Total
2.4.6.1.1 Electrical Test per TABLE v, RR,R
Limit 1 .
2.4.6.%.2 | 0-168 hour Steady-State Oper.
Life .
= 168 hours
2.4.6.31.3 Electrical Test per TABLE IV, RRsR
' Limit 2
2.4.6.1.4 '168-340 hour Steady—State Operating
L1fe
= 172 hours
2.4.6,1.5 340 hour Electrical Readout RR,R
per TABLE IV, Limit 2
2.4.611.6 240-670 hour Steady-State Operation
ife
= 330 hours-
2,4,6;1,7| 670 hour Electrical Readout
: per TABLE IV, Limit 2
1/ Perform concurrently with
Burn-In (Step 2.2.6).
C -— CUSTOMFR RFOUIRFA";NT D D!"ﬂ'l'ﬁl lCTu:E 'l"EST M MOTOROLA OPTIONAL REOUIREMENT
CC - CERTIFICAT AT R — REMOVL REJECTS
S~ SUMMARY r)igf cl‘%“-?%%éﬁ“%%%ﬂa"%%,m G -G0-nNoco RR — READ AND RECCRD___ :
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Q@D MOTOROLA INC.

SPD 10602 (7/74)

ISSUEy

&

Discrete Semiconductor Divielon DEVICE SJ6708H Poc. No, 48ARB64845A
BISCRETE PROCESS FLOW P b R
PROCESSOR/EXT. CONTROL NO. HlG}-i REL. LOT NO. SOURCE.TYPE NO. CHARGE NQ. CASE NQ.,
sTEP | DGS PROC. DATE COUNT
NO. [CODE OPERATION DESCRIPTION CODES . oo VERIE. [ g

2.4.6 {Continued)
2.4.6.1.8 670-1000 hour Steady-State 0perat1on

L1fe

= 330 hours

2.4,6,1.9 1000 hour Electrical Readout RR,R

per TABLE IV, Limit 2

{Delta calculations reference to

values recorded at 0O-hours).
2.4.6.1.10 1000~1500 hour Steady-State Operation

Life

= 500 hours

2.4.6.1.11 1500 hour Electrical Readout RR,R

per TABLE IV, Limit 2 _

(Dalta Calculations reference to

valued recorded at O-hours).
2.4.6.1.12 1500~-2000 hour Steady-State

Operat1on Life

= 500 hours.

2.4.6.1.13 2000 hour Electrical Readout per RR,R

TABLE 1V, Limit 2
(Delta Calculations reference to
values recorded at O-hours)

C — CUSTOMER REQUIREMENT
CC — CERTIFICATE OF COMPLIANCE REQ. G — GO — NO GO

D —- DESTRUCTIVE TEST

F\'

- MOTOROLA OPTIONAL REQUIREMENT
REMOVE REJECTS

RR — READ AND RECORD I

S — SUMMARY DATA (ATTRIBUTES} REQ.

R T L e e e T




’;F @ AMOTORCOLA INC. SPD 10502 (7/74) issys;, £~

L ; DEVIGE poe. Na.
: £ Discreto Semiconductor Divislan $J6708H 48ARB648A5A
s ' BISCRETE PROCESS FLOW | pace B o
PROCESSOR/EXT. CONTROL NO, HIGH REL. LOT NO. |SOURCE TYPE NO. fCHARGE NO. CASE NO.
i .
.
Lol STEP bGS OPERATION DESCRIPTION PROC. DATE COUNT
: NO. {CODE ' CODES N | out |VERIF.| |y ouT
£l » 1
ol \

2.4.7 (B-~7} c.S

Sample Size = 45 Total

|

NOTE: The Test Sampies of this Subgroup shall}include
i the Samples that successfully passed the tests
P of Subgroup (B-1).

| p—

2.4.7.1 " Electrical Test per TABLE IV, M.G,R
Limit 1
1 7.4.7.2 Power Cycling .

i Sample Size = 15
Pl Accept No. = 0

© 12.4.7.4.1 | Select 15 samples from the Test
; Sample Lot and record the Device
Serial Numbers

P 2.4,7.2.2 Power Cycle Test o
o VCE = 100V, TA =25 + 3°C
=1

b Adjust PD to obtain TC = 100°C or

| ATC = 750C
- ( ton = toff = 5 minutes .
L 2.4.7.2.3 | Electrical Test per TABLE IV, RR,R

S Limit 1 at 1000 cycle intervals.
o l- (One cycle is defined as 5 minutes
‘ ’ "on", 5 minutes "off"). 4000 cycles required

I e Thermal Shock (Temp. Cycling)
R Sample Size = 15 .
S Accept No. =0

;E o 2.407.30 Select 15 samples from the Test

Sample Tot and record the Device
I Serial Numbers,

L
| 2.4.7.3,.2 Thermal Shock (Temp. Cycling) Test
4 MIL-STD-202, Method 107
B % Test per FIGURE 4

E T(low) = -650C, T(high) = 1250C

'} i 2.4.7.3L3 Electrical Test per TABLE IV RR,sR
3 B Limit 1 at 25, 75, 175, 300, and
500 cycles,

i
i C ~ CUSTOMER REQUIREMENT - v M — MOTOROLA OPTIONAL REQUIREMENT
i+ |cC = CERTIFICATE OF COMPLIANCE REQ.  J3 - 6 oo~ '=°'| R~ REMOVE REJECTS ,

S — SUMMARY DATA (ATTRIBUTES) REQ. RR — READ AND RECORD i

T o e T e




b
i I
B iscrote Semiconductor Divigion DEVICE - boc. No.
| Grecrete memE SJ6708H 48ARB6A84 5A
B DISCRETE ¥ROCESS FLOW , paar 1O or
?:' »-j PROCESSOR/EXT. CONTROL NO. Hi1GH REL., LOT NO. SOURCE TYPE NO, CHARGE NO, CASE NO.
L sTEP | DGS _ PROC. DATE COUNT
! OPE :
; | o,  |copE RATION DESCR‘IPTION CODES " our IVERIE. [T oo
-
{ 2.8.7 (Continued)
|
? R 2.4.7.4 Vibration, Variable Frequency
i 2.4.7.4.1 Select 15 samples from the Test
| Sampies Lot and record the Device
- Serial Numbers
. Sample Size = 15
: i - Accept No, = 0
[ 2.4.7.4.2 Vibration, Variable Frequency Test
L (Monitored)
MIL-STD-750, Method 2057
D VCES = 400V
S 120G's or 0.1 inch DA as applicable.
fobe Sine wave 5 to 2000Hz in 7.5 minutes.
return.to 5Hz in 7.5 minutes.
X1, Y1, and Z1 orientations.
2.4.7.4.3 Electrical Test per TABLE IV, RR,R
; Limit 1 following completion of
1 testing in each orientation
L (X1, Y1, and Z1).
P
1
.
S
%.
1
bobi
i
-t
2k { ; C — CUSTOMER REQUIREMENT M - MOTOROLA OPTIONAL REQUIREMENT
gb : CC — CERTIFICATE OF COMPLIANCE REQ. 2 DESIR%C&VE VEST| & Z REMOVE REJECTS
S — SUMMAPYDATA{ATTHBUTEHREG RR — READ AND RECORD
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Al MOTOROLA INC. e £
| l Semiconductor TITLE: SJ6708H 48ARB6ABASA
' J' Products Division : PAGE 20 OF
| NOTES
|- 4. DATA REQUIREMENTS: '
4.1 Motorola shall retain one copy of all data for a period of
= three years from date of P.O.
| 4,2 Data to ship with Devices:
) 4.2,1 € of C for internal Visual Inspection (Step 0.1)
4.2.2 Summary Data for 100% Processing, Group A and B Inspections
(Step 2.2, 2.3, and 2.4).
b 4.2.3 ATl variables data and delta calculations for 100% Processing
P ' and Group B Inspections (Steps 2.2 and 2.4).
! | 4,3  Final Report
L

{ 4.3.1 Three draft copies of the Final Report shall be submitted to
Col the Customer for approval prior to Final Printing and
g Distribution.

| 0 4.3.2 The Final Report shall contain the following:

a) A detailed description fo each test setup with identi-
fication of critical test equipment, test circuit
diagrams and procedures.

b) A narrative discussion of test results, conclusions,
and recommendations.

o ¢} Measurement data, and as applicable, Tables, Graphs,
Diagrams, Sketches, Curves, Procedure Photographs
P and Drawings.

As part of the Final Report, Motorola shall also complete
and submit to MSFC Government Industry Data Exchange
Program (GIDEP) Form 2:11-72,

4.3.3 Following approval of the Final Report by the Customer,
15 copies shall be sent per the distribution Tist furnished
by the Customer.

!
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MOTOROLA ING.

Semiconductor
Products Division

5.2
5.3

6.
6.1

6.2

6.2.1
6.2.2
6.2.3
6.2.4
6.2.5

6.2.6

6.2.7 TABLE IV:

—
Issug: =

TITLE: 48ARBA4BALA

SJ6708H PAGE 2| OF
NOTES (COntinued)

SHIPPING INSTRUCTIONS:

Customer Program Manager shall be notified prior to shipment
of Test Samples (DD250 forms must be supplied).

Tray pack per MIL-S-19491, Level C.

Package Salt Atmosphere Test Samples separately and mark
package "SALT ATMOSPHERE (Corrosion} TEST SAMPLES."

GENERAL NOTES:

Marking Instructions: Mark Devices with 04713, SJ6708H,
Date Code per MIL-~S-19500,
RES1075-01(1), and Serial Number.

The following deviations to customer print

Request # 8-1-T-EC-06242, Exhibit A, are authorized per
TWX from H. Garrett, NASA to W. Albertin, Motorola, dated
7-18-77. (Copy of TWX on file with SAR for issue 0 of this
specification.)

TABLE III, hFE4 shall be 7 min.

TABLE III, ES/B shall be 125 mJ min.

TABLE III, hFEl shall be @ VCE = 3V.

FIGURE 3: changed resistor values for tf test only.

Burn-In and Operation Life shall be performed concurrently.

Revised FIGURE 2,

Operation Life test samples (40) shall not include

samples (20) that had Acoustic tests. A test to Burn-In end-

points shall be performed after 168 hours of Operation Life
test. '

By s s o o gy s L = men a agpmat eme = my
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TEST RECORDS CUSTOMER~ ¥ lyo g
i LO . g ?
| o part copE | REOUT ] one ] mer[] SOURCE INSPECTION = |33
LOT# LOT QTY. INIT. FINAL [] NDA [[] RETEST [] | NOTIFY: est [] csi [] TS EE g
i LP NAME OFF LINE DATE NAME EXT, w [9EF
| S/NRANGE THRU § $5 5
Q.A, AcCC. REJ. PREVIOUS TEST o 187§
3 —
. o
1esT | svmBoL TEST = ;-u =
CONDITIONS LIMITS AQL | TEST =l 2 2 & |mle
1+ JsEQu-) METHOD suB i SAMPLE of & 8 ol_eF In r_g%
ENCE ) mIL -STD. CRP. g oF 8 'm"' o 5 TEST o ms =
3 |iien | 750 T =25 UNLESS OTHERWISE SPECIFIED MIN- MAX. LTeo. | SIZE <] | Za|pae | ® | F
Vis&Mech. A-1 100% _
2071 \ z ¢
i = 3
A-2 100% 2 |
IEBO _ - .
30610 VBE = 8.0V 1.0 | mA g ;E
: ICEQ ) | - g
ICES1 _ -
_ cest VCE = 640V - - 50 | uA £ |
BVCEO _ S
BYCEQ 1 1c = 1.0mA 0 | - v 2 1
BVCES )
3011C IC = 0.1mA 800 - )
A-3 100%
E(s)1 | H R
YBE(s _ - . Rl I8
ocens IC = 8.0, IB = 1.6A 2,5 |V oz o
VCE(s)1 _ _ &
3071% IC = 8,0R, 1IB = 1.6A - 5.0 I'V . %-
VBE(s)2 - _ : "R
3066A IC - 1¢0A, IB - OQIA - 0-8 V .CS';'
VCE(s)2 _ ] -
3071 IC = 1,0A, I8 -~ 0,1A 1.0 |V




e

B

w=d e

. TEST RECORDS CUSTOMER- ¥
LQ R =]
CTE: Eigf CODE READ out [] 6NG [] R&R [] SOURCE INSPECTION =
LOT# LOT QTY, NIT. FINAL [] NDA [} RETEST [ | NOTIFY: cst (] csi [ P
5.5, LP NAME OFF LINE DATE . NAME EXT. bt
5/N RANGE THRU_ g
Q.A. ACC. i I REJ. PREVIOUS TEST @
symBoL CONDITIONS LIMITS aqu | TEST = of TesT 18
METHOO suB ' 2 SAMPLE of 3 gt,' oFr A
MIL - 5TD. GRPe. g o 8 .u]. dE test |19
230 TC =25T UNLESS OTHERWISE SPECIFIED M- MAX. LTPD. | S'2E <] o Z @ oarr
A-4 100%
hFE1 - Cte =
3076+ VCE = 3.0V, [ IC = 3.0A 10 40 -
hFE2 o -
2076+ | VCE = 5.0V, IC = 8.0A 5 15 -
hFE3 - o
1076 VCE = 1.0V, 1\- 1.0A 20 60 -
A-5
VCE = 5.0V, IC = 1.0A
f = 1,0kHz 20 - - 1/
See FIGURE 3 - 0.6 us | v/
toff .
3251 See FIGURE 3 - 5.0 us | 1/
tf See FIGURE 3 - 1.0 | »$ | 1/
3251 ' ' . i} o -~
/hfe/ VCE = 10.0V, IC = 0.3A
3306 f = 1MHz 5 30 -y
Cobo VYC3 = 10.0V
3236 100kHz < f < IMH:z - 250 pF | 1/
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TEST RECORDS CUSTOMER- S~ b Y
)
LOGH CHG.# 230
-_ M SOUR NSPECTIO o e
5- CTLA —_ PART CODE READ OUT [] one [ R&R [ ] URCE INSPECTION O [EsElss 3
;_ LoTe . ilerary. | W FINaL ] Npa [] ReTesT [[] | NOTIFY: st [ csi n28li§a
-_‘ 5.5. LP NAME OFF LINE DATE NAME EXT. wgo|Be L
: $/N RANGE THRU 2 =<, 5 58 5
y e ot
. [#4] n
Q.A. Acc. REJ. PREVIOUS TEST & § “ig 0 =
. [l E O
S3-ESE S
TEST | symeou CONDITIONS LIMITS AQu | TEST zl z T igee gcmg 2 <
sequ-l METHOD g suB E om  IsamMPLE °l o1 5 g da ]A.r?) " E—-i o 2
T e o GRP 1 vIn MAX % SIZE 8 wl & wi TEST m:’g;‘ g:- ‘fé’;
Aol P TC=25T UNLESS OTHERWISE SPECIFIED : . nTen. I = Z®oate |3rG |
A-6 s T
25|z ¢
>
ICES2 YCE = 640V %E = 2
3041C TC = 1500C - 2.5 mA | 1/ 85 <
- e 3 "
hFE4 VCE = 1,0V, IC = 1.0A - - - |y g > nle
3076% TC = -650C = @ a3
oF X &
A-7 oo 3
: =22 E
5 ' 0 =3 -
“ 0JC - 7 /W VY S ot
(=]
ES/B See FIGURE 2 125 - mJ | 1/ "5l £
i ct (D =3}
=0 ~
t D =t 8
33 -
S
|2 e
o rut_; %
R
<&l [
(i sl 3 -
et | [¢+]
L ol 8
i ol B
ol | =
: @ =]
B o o
M ct +
co
S v = 4=
Yo le o
i 21 I
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y kit B S ca s Ll L tiiadis et
-~ e

R T e i - A
E || oG CHG.# WARNING CUSTOMER ;
E |l cTL. PART CODE Y03
Lot LOT QTY. COMPL.LETE MEASUREMENTS SOURCE INSPECTION 3¢ 0
5.S. SUB. GRP. DATE TIME [NOTIFY:  Gsi [] csl [] ,%2-3
1] s/N RANGE THRU “wr oy 4 AP v.<A'.uwmrw?f'ri&wana»&é NAME EXT. :g 3
|LTPD/AQL ACC. REJ. | epl e ol
[|L.P. NAME Q.A. ACC. REJ.| ‘gissz,
TEST RECORDS i
|resT| symBoL CONDITIONS INITIAL END POINTS 2 READ OUT _GNG RR —m
s€aud METHOD LIMITS LIMITS 2 RO CDE e
ENCE =
MIL-STD o < LIMITS - =
STA- TC25 C UNLESS OTHERWISE SPECIFIED MIN MAX MIN MAX 5 oFF e
TioN 750 : DATE >
-~
I1CES1 " DATE
3041C VCE 23 640V ot 50 - 50 uA OPER~- g
ATOR = l;
RIS Ts 2 _!;
; ; 100% 5 i ey
AICES1 (Whichever is greater) of [initjal rleading »
or ATOR g g
o 20 uA NR%JS:TS (<'; =
BVCEO L g
IC = l.OmA 450 - - - Vv OPER- 3
3011D kron 3
NO. OF t
REJECTS v
TF C
ggﬁé IC = 0.1mA 800 | - : Sy kel o
ATOR 8
REJEC TS i
DATE
NEEte)2 | 1c < aon, 1B = 0.0 sl 1.0 |V
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ot [ RMOTOROLA IRC. TITLE: 48ARB648LSA
- : Semiconductor SJ6708H
: ! Products Division : PACE 2R 0F
1
: SEATING N
g~ A-wl/ PLARE :
| | R Pzl
A o)
P ‘ 4
, pz
7
/
. C$D ¢D; T
i \
e F—>

| INGHES MILLIMETERS )
SYMBOL | MIN,  MAX. MIN, MAX. N5
A 270 1 .330 6.86 8.38 .
g | 027 | .03 686 | .838 1
* b .550 650 13.97 16.51 '
g, st | ous2a | 1128 ©13.31
e a3 | .16 3,45 3.71
¥ | 15 ; 2.92
1 2360 | .440 9,14 11.18 1
8 50° NOMINAL

1, . TEREE LEADS.

FIGURE 1. PACKAGE OUTLINE.
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NOTE A: INPUT PULSE WIDTH IS INCREASED L e
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FIGURE 2

SECOND BREAKDOWN ENERGY TEST CIRCUIT AND WAVEFORMS
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TOTOROLA INC. TITLE: 4BARB64BASA
Semiconductor §J6708H . PAG
Products Division ' ' o E 3o OF
) - OREING: saeg (g |
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: . S Ve Ve 3m vde POOR QUALITY
. iN4533 ) . o .
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a0 Sy U oFcops
Eh - Rt
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pipyr WAVEFORH [
10 o

= -9V —-—-—d

—— . . ' . H
| - _-
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. NOTES: ' ‘ P : : -
1. ‘I‘he rise time (t ) and fall time (tf) of the apnhcd pulse sna.ll be each
<420 ns; duty cycle’ Al‘?u,genela..or source impedance shall be be 5042
pulse w:dth = 30 us,

2. Output.sampling oscilloscope: Zj, >20 k.2, ‘cin < 5(? pF; rise time <£20

f
TEST CONDITIONS :

7"* use 100 ohms, 1W ftf only)

Purn-on Time ' Turn-off Time Fall Time
‘ VvGC 125vde vecC 125vde VCC 125vde
: ic = 3.04 IC = 3.0A . IC = 1.04
: 1 =0.3 ’ 1 =0.3a ' IBL 2 =
5 1B A . _igz = 0.3A use 12@ ohms L%W (tf only)

FIGURE 3. PULSE RESPONSE TEST CIRCUIT AND CONDI‘I‘IONS.
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MOTOROLA INC. REVISION DEViCE Doc. No.
Semiconductor SHEET SJG-]DBH 48ARBB4845A
Products Divizion PAGE @ - or 37—
REV. LTR. °R|%595ngzi. WRITER ace'y
& 5 eroc.f & REVIEW
Zia;ss £ DESCRIPTION OF REVISION AF‘_—:%?:T‘ AFggc'r- o E: £
CATE
A Exchanged "Signed" Customer Approval page 2 contained YES " NO wim |#.(o&B
herein, Step 2.4.4.2.1 test condition IC was 5=5-77 {S.6-77
IC = §.0A. toff was 3.0uSec. max. in TABLE I, Added
NASA letter reference which modified Customer
o—g-77 | specification RESI075,

B [Added NOTE 6.2, Added flagnote to steps YES |NO | JDG 4.z,
2.2.6 & 2.4.6. Deleted boxed notes on sub- 8-1-77 1g-7-77
groups B-3 & B-6. Added 168 hr. readout to
B-6. TABLE I:hFEl was @ VCE = 1V. TABLES I
& IIT:hFE4 was 10 min. TABLES I & II: ES/B
was 30mJ min., Added tf note to FIGURE 3.

&-27-77 Revised FIGURE 2.

c TABLE IV, VCE(s)2 condition was: 1IC=1.0A, TB=1.0A. | No | No| w.w. | «<9.&

|&-22-77] (Typo_error only) 9-22-77 |4-22-77

D Added ©JC = 7.0°C/W to Steps 2.2.6 and 2.4.6.1. NO NO wim | 4. Logt

Step 2.4.6.1.3 was per TABLE III, Limit 2 and 10-7-77 10-7-77
o -F-77 | Step 2.4.6.1.5 was TABLE III, Limit{to correct typo),

E Revised Step 2.4.3.3. TABLE III: ICESl was at 60V. | YES{ NO | M.LOEB 4.1 m:

st-14-27| Added Customer Print RC1075. ' 11-14-77 N=14-17




SECTION D. FAILURE ANALYSIS REPORTS




MOTOROLA ING.

Semiconductor Group

- RELIABILITY AND QUALITY ASSURANCE DEPARTMENT

PRODUCT ANALYSIS REPORT

e o T e e e e

LI .
e PL-099*0
Jé = r.2 (4/78) #243 REPORT No._ PL-099*034 N
PR.. aRED FOR REFERENCE DEVICE TYPE LOT NUMBER CUSTOMER PART NUMBER
H - SJ6708H - -
POINT OF FAILURE il —
i . ROCKETDYNE Hermetic Seal (AXX)"
j [J (MASA) REASON FOR REJECTION -
f (UNKN) Non-hermetic -
LESTOR _ew®in | TYPE OF REQUEST
L I Don Brothers i} FIELD 71 HIREL QA [J RELIABILITY 0 RMR ] OoTHER
‘AL FAILURES QUANTITY RECEIVED LOT SIZE SAMPLE SIZE ACCEPTANCE LIMIT
P 8 8 - - -
: R .ucr CODE DATE CODE(S) SERIAL NUMBER(S) y
. PACA/Loc.B 7733 -
| ™ BACKGROUND:

Fight transistors in a flangeless T0-66 package {T0-8) with three 0.030" leads
approximately 0.5" long were submitted for analysis because of hermeticity problems.
The transistors contain a 5 RY 190 mi1™ chip mounted on a molybdenum heat spreader
approximately 0.008" thick. Connections are of aluminum wire, 10 nils in diameter.
Al1 transistors have multipie bends in all three leads. These transistors were to
find application in the Space Shuttle.

INVESTIGATION:

A cursory visual examination with a 10X lens revealed severe damage to the glass to
metal seal in all transistors. They were subjected to a gross leak test utilizing
dye penetrant and experienced 100% failure. A closer examination of the devices with
the scanning electron microscope (Photos 1-5) demonstrated severe damage to the glass-
. [+ to-metal seals. The quality of the glass in the feed throughs seemed to be normal.

v 1 All leads exhibited movement with respect to the seal glass (Photo-4) in a direction
; away from the header, indicating damage was almost certainly induced by a pull on the
¢ lead. Checking of the lot history of. these devices revealed they did exper1ence a
11 pull test according to MIL-STD-740, method 2036, where a 10 1b weight is suspended

~  from the package for 15 seconds. Reports also 1nd1cate that 100% failure of a 20

: pxece sample of these parts, subjected to hermeticity checking did occur after lead

i tensioning test.

CAUSE :

1 Insufficient metal-to-glass seal integrity resulted in poor resistance to the lead
tensioning test, cracking the glass, and causing failure of the devices to remain
hermetic.

RECOMMENDATION:

A

This T0-8 package is not recommended for devices intended for use in the aerospace
environment,
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Li @ MOTOROLA INC. RELIABILITY AND QUALITY ASSURANCE GROUP

» Semiconductor Group PRODUCT ANALYSIS REPORT NUMBER

!

8 P.O. BOX 2953, PHOENIX, ARIZONA 85036 PL-099*034 PAGE OF
PREPARED FOR REFERENCE DEVICE TYPE LOT NUMBER
i ROCKETDYNE (NASA) - SJ6708H -

"0y H
01~102.5 27100 1A

0040 v H
04-1 024529 1.00 1 21

1; Photo 1. 10X Photo 2. 10X

ORMGINAL PAGE (3
OF POOR QUALITY.

Photos 1 - 6 SEM views of damaged glass in transistor Ser 035.
The damage seen here is typical of all samples.
The emitter wire has been cut to allow the emitter
post to be pushed up. This transistor and all
samples presented for analysis were gross leak
rejects. Note cracking and spalling of glass.
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@ MOTOROLA INC. RELIABILITY AND QUALITY ASSURANCE GROUP

Semiconductor Group PRODUCT ANALYSIS REPORT NUMBER
. - *i
P.O. BOX 2953, PHOENIX, ARIZONA B5036 PL 099 034 PAGE OF
PREPARED FOR REFERENCE DEVICE TYPE LOT NUMBER
ROCKETDYNE (NASA) - SJ6708H -

W00uH
0/-1 02530 i00 1

: =000y H ;
Photo 3. 10X *0-1050 31000000

Close-up of emitter post. Note pushing

of gold plating into tiny rolls, indicating
tension applied to leads caused them to
move within the glass.

Photo 4




@ MOTOROLA INC. RELIABILITY AND QUALITY ASSURANCE GROUP

Semiconductor Group PRODUCT ANALYSIS REPORT NUMBER
- i *
] P.O. BOX 295% PHOENIX, ARIZONA 85036 PL-099*034 PAGE OF
PREPARED FOR REFERENCE DEVICE TYPE LOT NUMBER
7 ROCKETDYNE (NASA) - SJ6708H -

0: u H, :
-[05.0 31 000 000

Photo 5 - Close-up of base post.

Note concentric spalling of glass,
indicative of lead movement within
seal area. All remanants of the
meniscus are missing. (20X)
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., SPD 3547 R-2 (4/74)

]E§9 MOTOROLA INC.
Semicsonductor Group

RELIABILITY AND QUALITY ASSURANCE DEPARTMENT

PRODUCT ANALYSIS REPORT

-I—iPREPARED FOR

#278 REPORT NO. PL-099%031
REFERENCE DﬁICE TYPE LOT NUMBER CUSTOMER PART NUMBER
DS5238 SJ6708H 1A 1

POINT OF FAILURE

{ NATIONAL AERONAUTICS Unloading after 2000 hrs. op life (JAA)
’ & SPACE ADMIN. REASON FOR REJECTICON
- Life TLab N.0.D.
R QUESTOR TYPE OF REQUEST
' June C. [ FIELD HiREL QA ] RELIABILITY ] RMR 3 OTHER
TATAL FAILURES QUANTITY RECEIVED LOT SIZE SAMPLE SIZE ACCEPTANCE LIMIT
L 2 1 8 41 -
| PRODUCT CODE DATE CODE(S) SERIAL NUMBER(S)
AACA/Loc. B 7733 13

Device #13 was submitted on a N.0.D. following unloading.

electrical check proved the device to be good.

A preliminary

A subsequent electrical

check in the unloading area again proved the device to be good.

-
ORI
[

1
i
|

S Sy A

Cause for the N.0.D. at unloading is unknown at this time.
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M moToroLA INC.
Semiconducior Group

RELIABILITY AND QUALITY ASSURANCE DEPARTMENT

PRODUCT ANALYSIS REPORT

; JPREPARE‘D FOR REFERENCE DEVICE TYPE LOT NUMBRER CUSTOMER PART NUMBER
BS5238 SJ 6708 H LA 1 -

i POINT OF FAILURE
- NATIONAL AERONAUTICS 2000 hr burn-in

& SPACE ADMIN. REASON FOR REJECTION

L ##21 N.0.D. (E-B short) #4 & #69 limit reject
| R AUESTOR TYPE OF REQUEST
June C. O FIELD FREL QA [J RELIABILITY ] RMR [J oTHER
. T TAL FAILURES QUANTITY RECEIVED LOT SIZE SAMPLE SIZE ACCEPTANCE LIMIT
L 2 3 - 40 + 1 -
, PRODUCT CODE DATE CODE(S) SERIAL NUMBER(S)

AACA/lLoc.§ 7733 L&, 21, 69

BACKGROUND:

Three units were submitted after 2000 hours of op life testing,
was reported as an E-B short at unloading.
rejects on the post 2000 hour read out.

Unit 21
Units 4 and 69 were 1limit

INVESTIGATION:

A parameter check found unit #4 to be good while units 21 and 69 were
marginally low on hFE3 (19.6, 19.4 - min 20).

Microscopic inspection of #21 after delidding and chemical etching
disclosed no evidence of a failure mechanism that would cause an E-B
short.

No further analysis was performed on unit {#6°.
CAUSE:
Unit #4& was found to be good.

Units 21 and 69 were marginally out of spec. and the failure mechanisx
is unknown at the present time.

-
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SECTION E. TEST FACILITIES LIST
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e
i i MOTOROLA, INC.
i Semiconductor Products Division
| Type Number: sis708H Page
é TEST FACILITIES LIST
3 MIL-STD-750 | TEST STATION TYPE OR ASSET
- U |resT METHOD |  IDENTITY MANUFACTURER | " yonpr NO. iAMTER
| ——— 1
ij ELECTRICAL '
£ 3061 99Q232* Lorlin Impact 100 153426 IEBRO
g 3041 990232 Lorlin Impact 100 153426 ICEO
| 3041 990232 Lorlin Impact 100 153426 ICES1
i 3011 990232 Lorlin Impact 100 153426 BVCEQ
; 3011 990232 . Lorlin Impact 100 153426 BVCES
| 3066 99q232 Lorlin Impact 100 153426 VBE(S)1
1 3071 990232 Lorlin Tmpact 100 153426 VCE(S)1
; 3066 "990232 Lorlin Impact 100 153426 VBE(S)2
! 3071 99Q232 Lorlin Impact 100 153426 VCE(S)2
‘ 3076 994232 Lorlin Impact 100 153426 hFE1
3076 99Q232 Lorlin Impact 100 153426 hFE2
3076 990232 Lorlin Tmpact 100 153426 hFE3
3076 990232 Lorlin Impact 100 153426 hFE4
3206 990005 Tektronilx 576 172120 hfe
(Curve Tracer)
3251 QC0308 Tektronix 82 079182 ton,
(Plug=-1In) toff &
tf
3251 QC0449 Telktronix 385 53855 "
(Oscilloscope)
3251 QC1203 Hewlett 214A 129526 "
{Generator) Packard
3306 QC0336 Hewlett 6064 154038 "
(Generator) Packard
: 3236 99Q223 Boonton 77B-8S1 84160 Cobo
| (Capacitance
Limit Bridge)
E 3151 99Q228 Motorola HO-01 82278 0JC
for (Thermal
: {' Resiastance
yo Tester)
P [ 3053 000449 Tektronix 585 53855 ES/B
; Ii (See Figure 2)
Pl
é % Lorlin Multf Parameter Testel.
]
.
Bl

SPD 3259 R-1 (4/49)
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MOTOROLA, INC.

Semiconductor Products Division

Type Number: sJj6708H Page
TEST FACILITIES LIST
MIL-STD-750 | TEST STATION TYPE OR ASSET
TEST MET. D | IDENTITY MANUFACTURER | "yongr, NO.
DIMENSIONAL ‘
2066 Guage Motorola 66CSB54061 #8
2066 Calipers Brown & Sharpe | 579-1 4=542
ENVIRONMENTAL
MIL-STD-202 Temp., Chamber Blue M WSP-109B-3 126676
Method 107
2006 .Centrisafe Triotech G385-18 142814
1071 Bomb Station Isovac MKIV 144030
2026 Solder Dip Motorola - - 996931
1056 Thermal Shock Thermal Dynamicg 2103 177630
2036 Tension Tester Hunter CT™ 82286
1021 Moist. Resist. Blue M FR366PB 87004
1041 S8alt Chamber Associated §8=3~4 65536
2016 ‘Shock Aveco sM005-2 78361
2056 Vibration Ling CP5/6 70933
2057 Vibration Ling cP5/6 70933
LIFE TESTIS
1031 LT-2 Blue M POM-24 38907
(High Temp.
Chambers)
1026 LT-1 Motorola C (Blue) - ---
(Life Test
Racks)

59D 3259 R-1 (6/49)
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SECTION F TEST MEASUREMENT DATA
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100% Processing

R.0. #05
#10
#15
Group B

Sub Group
I - IV - #20
~ #30
#35

Sub Group
v #40
#45
#50

Sub Group -

vi o #55
#60
#65
#70
#75
#80

READOUT INDEX_

100%
100%

100%

76 pe.
20 pec.
20 pec.

20 +
20 +
20 +

N 2w

4ho + 4

4o +

ho +

Pow W W W

bo +

Initial Electrical Inspec-

tion

Electrical Inspection,
Post Shock, Constant
Acceleration and HTRB.
Pre~Burn In.

Post Burn-~In Electrical.

Group "B" initial Electrical.

B-IIT End Pts.
B-1V End Pts.

High Temp. Life., 340 hrs.
High Temp. Life, 670 hrs.
High Temp. Life, 1000 hrs.

Steady State Operating Life
Electrical Inspection,
168 hrs.

Steady State Operating Life.
340 hrs.

Steady State Operating Life.
670 hrs.

Steady State Operating Life,
1000 hrs.

Steady State Operating Life,
1500 hrs.

Steady State Operating Life,
2000 hrs.
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Readout Index Continued
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Sub group.
VII :

#82

- #83

#84
#85

886

#87

- #88
#89

#90

e

+ ++ +

o

TR PR D

N

Electrical Inspection, Post

Power Cycling, 1000 cycles.
Power Cycling, 2000 cycles.
Power Cycling, 3000 cycles.
Power Cycling, 4000 cycles.
Electrical Inspection, Post

Thermal Shock, 25 cycles.

Thermal Shock; 75 eycles..

Thermal Shock, 175 cycles.
Thermal Shock, 300 cycles.
Thermal Shock, 500 cycles.

Sub group VII . End points.
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CONTROL &
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e BAGE R

SAMPLE

R

'S5 IZE .
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REALBOUT
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0001 23 «0 UA 93T« NA B5e.5500 =
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0001532 4890 NA 5.0 NA 24.11100 x
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E964 0 NA 29420 NA 26800 X SRS as N T 142e5 MV ZZe4
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DEVICE == = SJ&708h , CONTROL # = 0S3238
A g Egeandy - (TR st b B BN B R ey S5 ), S S e o SR RS A o
; REALDLUT = 60
UNIT ICES 1 ICES 1(D) ICES 1(%) BYCES VCES 2 HFE 3
0000CT 660.5 NA —1.869% UA =T3.800 % 93tes W 129.5 MV Zbei
0600 G2 2170 UA 246500 UA 509 U0 X% BaTes W © 1295 MV 2Z2e3
0000G4 631,00 NA =177190 UA - =56.200 X G105 W 172340 MV 28 eb
_000G0O7 5550 KNA =54 a0 NA =BeB600. ~8 1 o A3)ef YWl o A9 0 MY 2eeb
6%%653 Ze40:0 UA —1.200 UA —39.100 =% “Blel W 17540 MV 221
00069 1.6065 UA —376e5 NA —37.800 % YT 45 W 1330 Mv ZE8eY
0060011 £G140 NA —12240 NA —17.100 % 170 W 1625 23e0 -b.?lOO z
0060012 1e€260 UA 232e5 NA 156,700 % IES L O N 1575 . Mv__v_Au_m,jﬁus
< 16370 UA —19ceU NA -9e 7200 % 0845 W 14040 MV 25e3 ? —6.420& X
- 000014 4«805 UL 443550 UA G6T 00 X% H$5045 1V 113.0 MV 2805  ~10.306 X
000016 383.5 NA —125.0 NA —#8.T0C X 1.0150 KV 1315 MV 25 ez 5 0
CO0UlE 511.0 NA =17Se5" - Sl e BT R T R N s MY S e IR e : I
3Boas NA ~Z10.0 NA —35e200 % FEZes W 12645 MV 30e8 ~1.9100 %
000020 15205 UA 71040 NA 16.000 x Y s v 1175 MV 279 -11+9C0 X'
000621 32940 NA —2Z440 NA —£0.500 % 305V 1275 MV Zle5 ~124000 X
L] TES 4S5 NA -‘qu_ﬁd__—_.___.hg.‘l N7 M s ‘_L"-_ £ ke R G N L R R
“‘""%86%’5, T41.0 NA =27 o} ~25100 % i.0265 KV 13240 MV 28e1 - 7
000026 Ze460 UA 103540 UA 13000 x= 6V S W 1510 MV 23430 o 1
000034 456.5 NA —313e5 NA ~39.100 X 1.0055 Kv 125.0 MV 298
"000033 1 §385 UA —240215 YA =77 «600 X 30D e G N L AR Ee S MY e 2540
606055 14965 UA —T0es NA —5e4000 % 2S5 W5 W 1410 FV ZBeS
000035 615.5 NA 106 a5 KA 20.900 = D345 LW 1325 MV 21le6
000638 2645 NA —=1524,0 NA —41.8006 %X 470V 1365 MV 2240
CCCosu 5095 NA =217 e B S TG BO0 Rh  QOe GO Y e D Y et & T DTN LSS T
006082 395.0 NA —11%«0 NA . =Z32.100 x YU3Gel V¥ 13405 MV 20e4 | %
000046 AZ4e0 NA ~79.5 NA —15 4400 %X H6T etV 1255 MV 2401 %
6000G4E 393.0 NA —185e5 NA =3z4000 X HEZ W5V 1265 MV Ziek X
000049 1 UA B4 eD NA . 22300 % L M3 aS N 14940 MY Z2ELB x
000050 9715 NA 337en NA 53,260 % 7.5 V 1225 MV 2Hes x
0CGC=1 4C6eS NA ~74e5 NA —15.400 X U3G L0 ¥ 123e5 MV Z9e3 x
QU052 1.1745 UA T7Te0 NA 195400 X= AG5e5 VW 1175 MV 31e5 x
000053 S6L0 NA . —Bliaf e O R R R AR s 1180 MY _  CEHa& X
GO0005% 30145 NA =159.5 NA —354500 X% HZTeS VW 12945 MV Z2les 5 e b
00005 16035 UA 1.0390 ua . v 141 .5 My 2L1e6 it X
g 060056 55Z2e0 NA —64Le% NA v 11665 MY 3Ze5 £ o s
: 3 ALt - g 1Z4eS5S MV Z9e1 : LA
0oCCLe3 49«0 NA —Ze5260 UA 1715 MV ¥y 2447 —~Z2e3700 X
000064 A99.5 MA —1.039C LA 1720 MV 30e3 ~5.6000 %
| 000065 2e510 UA ~2 4260 UA : 1568¢5 MV ZHel —352.00 Mx
.___._ﬂﬂﬂﬁg._.ﬁ_.u_~iﬂnsﬂmBAQ.u_”"-xpIikauL_wwdmmﬁiﬁjnaam"xmm_uw",1‘011,,va” . 133a5 MV 7 B e G T Y P et i
Q0005 G43.0 MA —51Z2«0 NA 244000 % 8160 % 115.0 MV 3ced ~3.8500 X
0000686 €820 NA 25740 NA 604400 X% S20e 112.5 MV 2904 =11+900 X
booley 3C8.T NA —29Bel NA —49.500 X i31e5 ¥ 1375 MV 2145 ~10.700 = &
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; QACS0505 MEASUREMENTS COVER SHEET DATE 05/14/7% PAGE 1 |
I Tk |
i DEVICE = SJ6T05H : CONTROL # = 0S5238 SAMPLE SIZE = 43
. A5 = Flxsy ¥ 3 = . 7 it sty - B SIS A NESE . AR ST SRS - ,_AJ
£ : LOT = 001 # REJECTS = 1 s
5 . READOUT =7s X REJECIED =  2.33 x
l g . K, ds e - - .PRlUR ot s et A WAL Y N S S S SR A S DA A R v st L R
I -
, ? | L TST CMPL = 02/06/78 :
E_ | DESCRIPTION = = NPN PL-99.764 . : S SRR R SRR 13 R % i ST b
; E B-6 SS OPERATION LIFE TJ_1E875 DEG C
b 1500 HOURS TABLE 4
% |,/ PARAMETER CONDITIONS PARM # TEST # LIMITS # FAILURES  REJECT CRITERIA B 3
B
| ! ‘
é» ] ICES 1 R 001 001 : : f A R B ST B A
; ; MIN = o ELECT READING MEAN = 1.0537960 UA
; =] MAX = S0« UA 0 3 STD DEV = 27137521 UA
d | i & ¥
: £ ICES 1 iD) 001 001 PARM # 1 = 001 PARM ¥ 2 = 001 : ; CALC # = 21 3
| i MIN = -20s UA 0 DELTA MEAN = -545.5174 NA
: I | MAX = 20« UA 0 DEPENDENT CODE 1 3 STD DEV =  2.475748 UA
E v IR PR S e DA S e e R S S 5 S el S e AT G e e e e e B NSR ER Se e
a [l ICES 1 (%) : 001 001 PARM # 1 = 001 PARM # 2 = 001 CALC # = 22 :
] =  MIN = 0 X DELTA MEAN = ~19.265486 X
E [ T e I R R AR MAX = 100s X 4 DEPENDENT CODE 3 5 /3 STD DEV = 101.73367 X
|
i =
: 1 BwCES 002 002
; | S A N RS Sy e CMIN = £00. V 0 . ELECY READING il MEAN = 940.5581 V
; | MAX = 0 3 STD DEV = 155.7997z V¥
| FELNCES B i s TITER00S L S003 L) B 955 S S e
| 4 MIN = 0 ELECT READING MEAN =  123.69733 W
| B MAX = la V 0 3 STD DEV = = 4E.46556 MV
i’_"t?'l-f“‘z 004 004 2 5 7 S T 3 ST
. = MIN = 20. 1 ELECT READING MEAN = 264435623
; o MAX = 60. 0 3 STD DEV =  9.657045
| wWFE's (x) 004 004 PARM # 1 = 004 PARM #» 2 = 004 CALC # = 22
| : MIN = -20s X% 0 % DELTA MEAN = ~E.654001 X%
=) R e O S R 5 MAX = 20. X% 0 ¥ i el e 3 STD DEV = 12.691145 x
:‘!
| BF SR S
r & o0
)5 22 5
-
; .= 5 :
! Q ;
[ E ﬂ g i 3 a3
3z




’ . QACS0505

MEASUREMENTS READOUT DETAIL

|  DEVICE = SJ6708H
S S R A 1 - EE S T
{ UNIT ICES 1
000001 1. 2785 UA
00000 = 4005 NA
, 000004 751.0 NA
. 000067 8960 NA
000008 2.695 UA
‘ 00000% 24370 UA
| 000011 44795 LA
| 000012 £34.5
, 000013 1.9425 UA
000014 1.1890 UA
000016 37845 NA
00001E 5255 NA
000019 414.5 NA
000020 1.8650 UA
00002 1R 474.5 NA
. .000023 601.0 NA
000025 61245 NA
000026 914.0 NA
000030 52245 NA
000033 1 0870 UA
000034 1.5620 UA
000035 1.5405 UA
000038 304.5 NA
000040 521.5 NA
000042 4385 NA
000046 4785 NA
000048 4545 NA
000049 1.4840 UA
000050 73445 NA
| 000051 542.5 NA
000052 594 40 NA
000052 525.0 NA
000054 427.0 NA
000055 54440 NA
000056 S527.5 NA
000060 353.5 NA
000063 470.5 NA
000064 SE6S NA
00006 2 4660 UA
000066 42340 NA
000067 24100 UA
000063 124500 UA
000069 332.5 NA

CONTROL # = 0S5238

LOTY = 001

READOUT =75
ICES 1(D) ICES 1(Xx)
-651«S NA -25.75000 X
=119.5 NA -22.98000 X
=17 6490 UA -95.9100 X
2687«0 NA 47.1207 X
-625« NA ~18.82500 X
385« NA 14.89300 &
4.0620 UA 572500 X
=557«0 NA -40.0400 =
=925 NA -4 54500 X
7390 NA 164.2200 x
=160+0 NA ~29«71200 %
=165.0 NA =23.59500 %
—182«0 NA -+3051100 X
554.5 NA 42.3200 X
~TEeS NA -14.19500 %
=48%0 NA -44.8600 X
=1555 NA —2024700 %
=152+0 NA -14.256800 X
=277«5 NA =34.6800 X
~3«0730 UA -T3.8700 X
=T7«0 NA -446100 MX
1.0315 UA 2026500 X
=154+0 NA -32.5600 X
—205.0 NA ~2B23600 X
=755 NA =14 .68500 X
~35«0 NA -6e¢82200 X
-94.0 NA =16+24800 X
2100 NA 16483200 X%
1005 NA 15.85100 %
61le5S NA 12.7E8500 x
196«5 NA 49.4300 X
—-253«0 NA =61.9000 x
=340 NA ~T«37500 X
—=20e5S NA -3«63400 X%
—867«0 NA -5621900 X
—645.5 NA 627300 %
~2 25445 UA -84.5300 X%
=45240 NA =31e43200 X
—2¢110 VA -44,2300 =*%
225 NA S54100 %
5950 NA 395300 =
1.0650 UA 250,5800 =
=263«5 NA -4 327700 X

DATE OS/14/79

*

*
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x

x =X

x
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CCCEECCCCCELCLCECCCCLLLLCLCCCLCLCLCLCLCLCLCCLECCC LT

AX

A

VCES 2

1265
13240

11840

17540
1345
1555
15840
14540
1135
1305
116.0
1235
122.0
137.0
1338
1395
1535
12640
155840
141.0
139.0
1395
1160
1350
1320
1200
1500
135.0
12640
115.5
12040
12245
13545
113.5
1250
1730
120.0
1685
127.0
111.5
1120
135.0

12540 |

HFE 3
A0

19.95

2966
279

280
31e2

2045

—3.225800

_=1e886T700
- =1591800

HFE 3(x)

=7+0530C
~2527000

=395200
~5 « 38600
~14,E5900
~Ta54700
-9.12000
—56+48100
—~3«82100
'=1230200
=19.43500
- 90700
~16.50100
~14 417600
—Ee974 00

-5.64700C

=10.04100
—7T+85400
—10+46000
~T«14200
—Be8E10C
-2¢A31500
-6«06000
=5 24500
—11.85400
=152E600
—851000
-9+ 24300
-14.03500
-9.4“6 00
=-355700
-Be72200
=3«52100C
604000
=T+41800
~10«77800
=14.53700
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DATE 12/22/77  PAGE

U= pss238
31

—4.6000

amuax'ﬂﬁu

1700 MV
11845 MV
3445 MV

32304 0 3¢

*

1 1.1330 UA
7E2,5 NA

3632 3052 32 3¢ 2i3e 30 MM

3000

Nl G LR ? 0
—2.628%5 UA 100 140265 KV
—£30 40 NA : S R -
—Ze250 UA
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el
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GACSOSOS

OEVICE = SJ6708H
uNIT ICES 1
& 000001 1.1£95
060003 3470
CUOCOAR 4095
0CGL0T T70.5
iz 000008 3«200
oCi e 156360
000011 2515
gocCaz 1760
X CO0Co1& BbELC
00C016 353.0
o0cu 18 4745
Guod 1S 5120
oocdz0 15405
606G z3 55T «5
occozs 20490
0oGL 26 397.5
_00ca3cC 45T 0
086Lu33 11080
otor 34 15385
00CL 35 11290
0oiC 38 453.0
000C 40 TiZa0
0CC 042 6400
0CLU&GE 4610
0GLO4E AL5,5
Q00U4Y 16750
0{CcO50 574.5
00U ST L2255
it 000052 605'0
000532 690 .0
0000 54 4215
ocouss 34 a0
0ti(Se 293.,0
000U B0 360
00006= AS5Ze5
GGl 64 62,0
g 00C 65 Z2e 445
[+ 1v] T Y 3655
oCcou 67 1.0778
000, 68 1.408
000069R 3790
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MEASUREMENTS READOUT DETAIL

DATE C3/10/76

CG#TROL » = 0DS5238

READOUT

ICES 1(D)
-1e3405 UA
=173«0 NA
=14«305 UA
1561e5S NA
=120« NA
~54940 NA
18020 UA
=615+5 NA
41350 NA
=185:5 NA
=216eC KA
=845 NA
c300 NA
=—53Ze5 NA
17220 UA
—E68e5 NA
—3434,0 NA
-30520 UA
~30e5 NA
67040 WA
 =Se5 NA
=—1%e3 NA
1260 NA
—~52e5 NA
=1350 NA
401l a0 NA
=595 NA
LeaS NA
Z04e5 NA
—&d5e0 NA
—39e5 NA
—ZZ 8T NA
—1.0015 UA
—65T70 NA
—2e5615 UA
=B8ice5S MNA
—Ze325 VA
=41l NA
—427e5 NA
98340 NA
—Z22340 NA

= 001
= 80

ICES 1(x)

L]

uuanuununxaunxunauuan:unnuununuuunnuuaunu

PAGE 2

x
€CCcc<CcC<C<CT

R
<

x Lol
€<<<c<<

sl
<

A
€L CCLLCLCCLCCECKK

=

141.0
13835

1360
1295

"y

1265 MV

14605
12605
1270
1165
1205
12840
1370
1175
128,0
1T S
1200

- 168a0

1300
1170
113.5

1435 .
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