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INTRODUCTION

This report describes an automatic test system designed specifically
to obtain and process data on transistors, microcircuits, and hybrid
microcircuits undergoing field tests at the US Tropic Test Center in the
Panama Canal Zone. More than 5000 devices have been returned annually to
the Electronics Technology & Devices Laboratory (ET&DL), ERADCOM,
for data acquisition since the start of the test program in 1970.

The purpose of the Panama tests is to obtain field 1ife test data on
both plastic-encapsulated and hermetically-sealed semiconductor devices
when operated in "worst case" temperature and humidity field conditions
in jungle and sea -shore tropical environments. Field tests are performed
near the Caribbean Sea where the air-salt content is very high and in
the jungle where the salt content of the atmosphere is very low., Test
results are compared with data obtained on similar devices in an
autoclave test program at ET&DL. Data correlation is studied to determine
acceleration factoris2 3Risg1ts of this study have been reported in other
technical papers. ~*°2>>>7>

The test system development evolved from an earlier ET&DL design
in which an HP9825A Desk-Top Computer was used for data storage and
manipulation but did not perform any tester control functions. In a
still earlier ET&DL design, data was recorded on punched tape and then
transferred to punched cards for batch processing on a Burroughs B5500
Computer. In the present system, parameter measurements, test fixture
operation, data storage and manipulation are all controlled by the
HP9825A Desk-Top Computer,

1. "Field Reliability of Plastic Encapsulated Transistors and Integrated
Circuits”, B. Reich and E. Hakim, Microelectronics and Reliability,
Vol. 10, 1971.

2. "Environmental Factors Governing Field Reliability of Plastic Tran-
sistors and Integrated Circuits", B. Reich and E. Hakim, 10th Annual
Reliability Physics Symposium Proceedings, April 1972,

3. "The Use of Reliable Plastic Semiconductors in Military Equipment”,
B. Reich and E. Hakim, Microelectronics and Reliability, Vol. 15,
pp 29 to 33, 1976.

4. "Failure Mechanisms in Gold Metalized Sealed Junction Devices", E. B,
Hakim and J. R.Shapgirio. Solid State Technology, April 1975,

5. "Panama Field Test Results of Plastic Encapsulated Devices", E. B.
Hakim and H. A. Schauer, Plastic Encapsulated/Polymer Sealed Semi-
conductor Deyices for Army Equinment Symposium Proceedings, USAERADCOM,
Fort Monmouth, NJ, 10 - 11 May 1978.
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SYSTEM DESIGN

The test system measures electrical parameters of transistors,
microcircuits, and hybrid circuits. Test instrumentation includes the
following: digital multimeter (DMM), digital processor, display station,
extended tape memory, printer, desk-top computer, and an in-house-
developed test fixture. The measuring and data processing instruments
interface using IEEE Standard 488. Computer test programs for the prior
ET&DL tester were modified for use with the present test system.

The devices under test are mounted on circuit boards containing either
16 microcircuits, 12 hybrid circuits, or 24 transistors. The test program
selects devices sequentially and inserts parameter test circuitry as needed.
Display lamps on the test fixture panel are used to track device sequencing.

Parameter measurements for NPN and PNP transistors include ICBO’ hres
and VBE- Microcircuit and hybrid circuit measurements are restricted Eo
digita? logic output levels. The microcircuits under test include
complementary metal oxide semiconductor (CMOS) NOR Gates, bipolar NAND
Gates, and NPN transistor arrays. The hybrid circuits are dua’ level
converters,

The test system is configured as shown in Figure 1. The processor
transmits logic signals to the test fixture for device sequencing and
test circuit selection. The DMM measures voltage and current parameters
and returns test data to the computer for further processing. The display
station and extended tape memory are used for editing and storing data
summaries. The test system wire 1ist is given in Table 1.

The test fixture (Figure 2) is comprised of a test socket, relay
board with display lamps, and a measurement circuit board. Circuit
schematics are shown in Figures 3, 4, and 5. The test fixture components
are given in Table 2., The test fixture wire list is given in Table 3.
Processor control wiring is shown in Figure 6.
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TABLE 2. TEST FIXTURE COMPONENTS!

TRANSISTORS

A1l Circuit Boards -~ 2N2219

DIODES

Relay Circuit Board - all IN914 except D4(1IN973B, 33V Zener)
Measurement Circuit Board - all 1N914 except D1(1N973B),
D2, D3(1N963B, 12V Zener selected
for 11.8V @ 2mA when connected
back to back), D4 (1N270)

RELAYS
A11 Circuit Boards - DPDT 26Vdc, 6005: Allied Control
Type WKJ-6D
RESISTORS

Relay Circuit Board - all transistor base resistors 1.2«Q
Ul, U2 pull-up resistors 3.3k

Measurement Circuit Board - all transistor base resistors 1.2«Q

R1 1kQ

R2 5.62¢ (1%)
R3 1 Mg

R4 5.6kQ

R5 2.225¢«q (1%)
R6 10«kq

INTEGRATED CIRCUITS

Relay Circuit Board - Ul, U2, 9311
U3, u4, U5 7404

INDICATOR LAMPS

Test Fixture - L1 thru L24 28V Type 327

CONNECTOR
Burndy P/N UPC2A28P-4 (28 pin)

Note: 1. A1l resistors W




TABLE 3.

TEST FIXTURE WIRE LIST

Relay Circuit Board

Color
Code .From
ORN E
BLK/WH B
GRY G
RED/WH 3e
RED 3b
GRN/WH 2e
GRN 2b
BLU/WH le
BLU 1b
VIO/WH 6e
VIO 6b
ORN/WH 5e
ORN 5b
YEL/WH de
YEL 4b
RED/WH 9e
RED 9b
GRN/WH 8e
GRN 8b
BLU/WH Te
BLU 7b
VIO/WH 12e
VIO 12b
ORN/WH 1lle
ORN 11b
YEL/WH 10e
YEL 10b
RED/WH 15e
RED 15b
GRN/WH l4e
GRN 14b
BLU/WH 13e
BLU 13b
VIO/WH 18e
VIO 18b
ORN/WH 17e
ORN 17b
YEL/WH 16e
YEL 16b
RED/WH 2le
RED 21b
GRN/WH 20e
GRN 20b
BLU/WH 19e
BLU 19b

Meas. Bd. (E)
" 1" ( )
1} " ( )
Teﬁt Sosket ( ;1
n 1l )
1" " )
A )
v ) [ Socket
n " )
0 n )
n " )
1] " )/
" 1" ) N

J2
Socket

Socket
Y

J2
?Socket

)
)
)
)
)
)
)
)
)
)
)
)
)
)
) J1
)
)
)
)
)
)
i
)
)
)
)
)

10




TABLE 3.

Color
Code  From_
VIO/WH 24e
vVio 24b
ORN/VH 23e
ORN 23b
YEL/WH 22e
YEL 22b
GRY/WH C
ORN D
VIO/WH b
GRY G
GRY G
ORN H
GRY L
GRN/WH =25V
GRN +25V
WH +16V
RED/WH +5Y
vio +0.2A
GRN G
ORN +5Y(Vece)

e

11

Relay Circuit Board

To

TEST FIXTURE WIRE LIST (Contd)

Test Socket

Measurement Circuit Board

Test Socket

32
Socket

——— N
cCoOoOnNC E <
e S S S e

(32 a-b, J1 A-B)

(31 a-b)
DMM “1* {#1, pin C)
DMM 1" (L0, pin A)
Test Socket (J2 A-B)
DMM V" (H1, pin C)
DMM "y" (LO, pin A)

-25V Power Supply
+25V  Power Supply
+16V 1] "
+5V n n
+0.2A " "

G
+5V (Vee) v "
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TEST SYSTEM OPERATION

Computer programs for the test system are recorded on cassette
tape. In the data-taking program, the computer requests information on
device type, manufacture, test board number, test bias condition, test
hours, and other identifying data. The requested board is then inserted
in the test fixture socket for automatic testing.

The processor includes both digital and analog input and output
functions. Since the DMM is used to measure electrical parameters, the
processor is required only to provide digital output signals for test
fixture control. The underutilized processor can be replaced by a
HP98032 16 Bit Duplex Interface configured for direct computer control
of all relays in the test fixture. A binary output field from the
processor controls two decoders on the relay board for relay sequencing
of devices under test. Digital Togic signals are transmitted to the
measurement board relays for sequencing of parameter test circuits.

The DMM is instructed to measure device voltages and transistor
leakage currents. This information is transmitted to the computer for
further processing, data printout, and data storage. The parameter measure-
ments include: (a) transistor base to emitter voltage Vgg, (b) voltage
drop measured across a 10 kQ resistor in the transistor base circuit for
sensing base current, Ip, (c) transistor collector to base leakage current,
Icggs and (d) voltage levels for digital Togic output of microelectronic
devices and hybrid circuits. Transistor current gain, hor, is calculated
by the computer using the ratio of collector current (fixéd at 2mA) and base
current, Pass-fail Timits are programmed for each parameter measurement.

Test data may be edited to show failure status, device removal from
the test board, or other needed information, Failure is shown as "Possible
Failure" and curve-tracer tests are then made for verification. Device
failure rates and cumulative test hours are determined using a data
summary program. New test data in the extended tape memory is transferred
to the display station where it is merged with previous data and a data
summary printout obtained.

COMPUTER PROGRAMS

A flow chart of test options is shown in Figure 7. Computer pro-
grams for transistor, microcircuit, and hybrid circuit data-taking, and
data summaries are given in Appendices A, B, C, D, and E. The data-taking
programs developed at ET&DL for the earlier tester were modified for the
present system; the data format and summary proarams were essentially un-
changed. The test programs are not in their most concise form. Since
certain routines are repeated for each device category, some test programs
can be combined to reduce the software requirement. Examples of test
data and data summary printouts are given in Appendices F and G. Other
test programs include a "Split Board" routine for test boards containing
devices from two different manufacturers (Appendix H), and a "Table of
Contents" routine for stored data (Appendix I).

13
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CONCLUSIONS

The computer-controlled test system is being used successfully to
obtain and process test data on transistors, microcircuits, and hybrid
circuits undergoing field tests in Panama. Test data and data summaries
may be edited and data printouts obtained for each test board. Data
summary information provides a useful history of device reliability and
test board status,
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APPENDIX A

TEST PROGRAM FOR TRANSISTORS & NPN TRANSISTOR ARRAY ICS

: "UEA{) FUNCTION KEYS & PROGRAM FOR TRANSISTORS & NPN/ICS":

tr

1dk 0

dim D$[8) |

ent "Ibday s date? ",D$

“DATA TAKER FOR TRANSISTORS AND NPN ICS RETURNED FFOM PANAMA" :
dim AS(CB] Be(44) K.t Asis] S (8]
im o3y
wtb 6.57 1345 !
1df 2,D§
trk 0
fmt 5
e?t " D
i
if 1oy
prt
prt
prt
prt
prt
prt
prt
prt
prt
prt
prt

x,"Data is stored on Transistor Ta
u want instructions?(Y or N}",T
;gto +21
Y":gto -2 ,
hat cption do'

“you want?" ;spc
SRS

ake ini
data";sgc
»1 Retake data';spc
"2 Print previous
" data";spc
"3 Manuaily edit”
* inocxrect data”;spc
A s

e ures":spc ;spc
"ID not use b
*option 0 if
"initial data
"was previously
*recorded.” ;spc
:g"xter thg n

en pre
"'Co NUE:s " jgpPc :s,gc
"what number?”,r8;1i flql3;cf&’l3;‘gto -0
dg "Set paper,_ then press CONTINUE “;stp
wtb 6 2754 27,70,16,1040 .
gto "INIfIAL¥;if r8>0;gto "LOAD PREVIOUS DATA";if r8>;gto -3
INITIAL":
gsb "Enter ID Info"
gsb “Pr int Heading”
ent "Is heading correct?(Y or N)" ,T$
if “N';qto
if TS#"Y":gto -2
ifr <3-g£o 46 .
cll “take readings’(1,2,0)
wtb 6,12 )
gsb "fr'int Heading"
cté +gake readings " (3,r1,0)
?:ll -take readings’(1,rl,0)
gsb "Another Printaut
gsb “Record”
END" :

prt "Ib run the "
prt "progap ag@in"
prt "press RUN ";spc ;spc

emd
"LOAD PREVIOUS DATA":

file

y nos
;1f flal3;c

.",£2.0," & ",£2.0,b
fg 13;g9to -0

s8pC

16




(cont inue)
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: ent "First file § of data",F;if flgl3;cfg 13;gto -0
df F,A$,8S$,X,Y

Bo6 (A, " NON/ICY ) oN

>
§in cggx 80] C[rl,24-8(N>0) ,5]
1df P+l Cs,c(*
if r8=2;gto "PRINTOQUT PREVIOUS DATA"
if r8=3;gto "EDIT INDDRRECT DATA"
1f r8=4:gto "VERIFY FAILURES"
"RETEST":

ent "Date of retest?(06-19-78)" ,A$[21,28);1if f19l13;cfg 13;gto -0
gsb "Pr int Heading” .
ent "Is headmi oorrect?(Y or N)",T$;if flg913;cfg 13;g9to -0

if T$="Y";qto 45
if TS="N";3sb "Enter ID Info"
gsb *Print’Heading” .

ggt '%ﬁaypeactiéng correct?(Y or N)",T§;if flgl3;cfg 13;9to -0

1 - -

gntT§ibw ﬁ\gany boards to be retested?",r5;if flgl3;cfg 13;gto -0
if rS>rl;prt "Too many boards";spc ;spc ;gto -?

for I=1 to 5

for E=1 to 24-8(N>0)

0+C[I E ,4])

ne’ét”goard §4 of retested bcard?",T$;if flgl3;cfg 13;9to -0

en re /TS iC ; -
R o s

if re=0;pr r o over “;spc ;spc ;gto -

gsb "De"zll)ce Status" pe iSpc 19

next I . ,
g%lT take readings’(1,r6,1)

ent “Is retested data (K?(Y or N)",T$;if flgl3;cfg 13;gtc -0
iE T‘?-"N" o3t +4 ( ’ g 9 9
if T S“Y";gbo -2
gso t
e 1 ", T$;if flgl3;cfg 1
ent "Retest again?(Y or N)",TS$;i Hel 3;gto ~0
if T "N";qtog?% ot 3 159
if 1"Y" igto -2
gto -10
prt "Retest was not"
prt "successful";spc ;spc
gto "END" .
prt "Another printout”
prt "is required in "
prt "order to hawe a "
prt "complete record *
prt "of all data.";spc :spc
gsb ‘“Another Printout"”
gib "Record”
9I-"R.I NIOUT PREVIQUS DATA" :
gsb :Another Printout"”

gto END"

EDIT INCORRECT DATA" : )
ent “"Device # O be edited?”,T$;if flgl3;cfqg 13;g9to -0
val (T$)+»D
for I=1 torl
for J=1 to 24-8(N>0)
if CLI J,4) #D;gto +29
gsb “Correct Data"
gto +23

Correct mta":
dsp "Correct value of IO for #",T$
ent "%,r9; if flgl3;cfg 13;g9t0.
dsg’"correcg value of BETA for #",T$
ent "",rl0;if flgl3;cf38%3égto -0

dsp "Correct value of or #",T$
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164:

-

;lf

ent "",rll;if flgl3;ctg 13;gto -0
rt "Brrect value
mt "tor device *,&5,":",
wrt 16,T
fmt ¢5,£11.3
wrt 16,"1(}30-'—" , 9
wrt 16 ,"8ETA= ,rl0
wrt 16 "VBE"" rll

SpC -spc
S
ent "Is data now correct?(Y or N)" T$;if flgl3;cfg 13;gto -0
xg $§-"N" -gto "EDIT IND %L‘A" ¥ gldictg 13i9
1
r9;C J i? rlO-»C[I,J 2);rllsC(I,J,3);2+C[1,Jd,5]
re

LT

ent "Eiit another device?(Y or N)",TS;if flgl3;cfg 13;9to -0

1£ ="N" s to +6

IIY“ %
4*1 4-8(N 0)+J
nex('.

I
gto "EDIT INCORRECT DATA"
gsb "Another Printout”
gsb :Record"
gVEIRIE‘Y FAILURES":
fxd 0
for I=1 torl
for Jg=1 to 24—8(N>0)
1f CLI J 5]*-1

dev",C 4 "a ver1f1ed failure?"
esg " '1‘ 1f 'f 9135 }Eg 13;

: 1f T$= ] gto +10

: if T #"N"-gto

: dsg 1s device" removed?"

: ent "" T§ 1f fl?l cfg to -1

: 1f J 5],gto

: if T #“N"-

: dsg 'Is dev1ce",R "to be edited?"
ent " T§ 1{ fﬂl.’!-cfg 13;gto -1
if T "Y" %tx(&.[l J,4))+TS$;g9sb "Correct Data”

: next J

: next I

: gsb "Another Printout”
gsb “Record"

: gto "END"

Enter ID Info":
prt "Insert cartridge”

prt "with ald teit"

prt "data into

: prt "slot of 9B77A" ;spc

: pt€ "If no file lgst'

: prt "year, enter 0";

: ont " ast'yea%es gile #?" SECif flgl3;cfg 13;gto =0
: if 2>0;gsb” "Last Year"

: if 2>0;ret

: ent "Manufacturer? (3 characters) “,AS

: if (len(ﬁg)*T)B ;gto -1

: ent "part $? (8 characters)",A$(6]
Y if glen§A$)oT)#l3 ;gto -1

nt *Or igin? (4 characters)”,A$[15])

%\f (len( )+T) #18;gto -1
. ent "Date of test? (01-02-78)",A$[21)

18
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(cont tnue)

igl{ i &glen(AS) 'I‘)ﬁ28 gto -1
192: ent "Panama Lo on? (ll characters)” ,AS${35)

. o0 4

}\f ,(len(Asj*T) #45 gto ~1

ent "#O Previous Hours?",T;if flgl3;cfg 13;9to -0
%t (T+9000*H) >99000;gto -1 9 9 E

s;:r‘H)*AS[U 52]
ent "koard t e’(NPN PNP, NPN/IC, etc)" ,A$[56]

if 21en(A$)»T)(%7 or T>6;gtc -2

for I=T tc 6

As&l' “"As

ent "Pe devices biased?(Y or N)",AS(67):if Elgl3;cE 13 0
en iase r N -
it AS.[67$67]#"Y" and RS{e7 o1kt igte Lyt foldics 13igto

ent "How many boards in the group?",rl;if flgpécs:fg 13;gto ~0

if r8=0; d1m C$[5 80} ,C[rl1,24~-8(N>0Q) ,5]
for I=l

fxd 0

d "First dev1ce 4 for bacard ",I

ent "" T;if flgl3;cfg 13-gto -1’

0e 00 08 o0

S0 40 08 %0 o0 s

wawwwwocooocoocomwogﬁww

PORINIRORIRIRIRI ORI RIS A DI AO BRI RI DI A s et ot s s e et
[Volo ENT. NO,T _XW] ST LV T RNT N, FNWI NT d e IVC1 - o)

: if T<l(50'“ "&stt§T2+ o]
17: if T<1000 T>9 "&str( )+TS[1,5]
18: if 'I‘>999 str(T)*TS'[
19: TS[2 512 [111 6 11-6)
220 strgfi» 3—8(N ¢T$[1 5£
2515 T5(2,316" aS[111 5 0h1)
222: gsb Devxoe Status
223: hext
224: for —1 to
225: % "*csu ,80)
226: next
227: ret
: 228: "Print Headin
{ 229: fmt l lsx "** ************* TEST mm kkkkhkhkhkkkhhhkkhkk" /
' 230: wrt 6.1 '
i %g% fmtt; 62 ,8x ,“M\N. DEVICE FRONM TESTED LOCAL CONDITION IDURS  BGA
' T WL
i %gg fmié gx c66 ,/ |
H s W[
: 235: f éoém ", 044,/
236: wrt ?
237: i te 67 -"N" ;£mt 8%, "NO BIAS IN THE FIELD" /;wrt 6;gto +5
238: fmt X "151 BIAS CONDITIONS: V =10 Valts",4f
239: wrt 6,27
240: fmt 32x 4
241: wrt 6,27 86 4,29
242;: fmt 8x i ( nA)" ,7x,"BETA",7x,"V  (V)",6x,"DEVICE",4b
243: wrt 6,77 86
244: fmt ox 'éB ;f4x "BE" ,13x,4b
245: wrt 6,47,86,0,1
246: fmt 9%,V = év vV =5v,I =2mA I =200mA No.  STATUS",4b
247: wrt 6,37,86 0,3
248: fmt 10x ,“®* 9x,"cE",5x,"C" ,7x,"B" 4b
249: wrt 6,27,86,6.13
250: fmt 6.9x," (§-10 OOB“ 5x,"(25—4 00)" ,5%," (.5-2. 5&“
251: fmt 7,7x " (0-1,00 2%, "(10-400f" ,5%, % 5-2.5)"
252: sgn(;l:osé $," Power" ))»r
253: if rlé=0:;wrt 6.6
! 254: if rle= 1wt6.7
%ggz wtb 6,27,86,0,14,10
257: "take readings":
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(cont inue)
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294:
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[IRTISTIRTIRYINTIRT 8] ST N1 T XY 8
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s far K-l.?:o 24—8 N>

: wrt 701,
: red 701

:wrt 701,
: wet 701,
: red 701 C

: it N0
: 1f B<=
: Exf B>15; 31-BeV

:wrt?Ol "00,2,18,2,0 ,1;WN

U+rlésrl?

I
if p

'Fower ") >0; 1+rl6
" Old *)>0; 1-rl7

if C{I K,5] #-3; [i X,5]
nex

fm

wrt 701 "II)Z lBZOOWN,ZO po,2,20,9,1,1,1,1,1,1,1,1 ,1;WN,200"

i f pos (1{§ lePN“ to +

wrt 701'Cl§) 2 26 1,0;WN 201"
red 701,C
1+J+K+B; 14+V

WN,20m22510WN20"'

fxd 0; dsp “Insert board ",val (" "&B${111-10,11I-7})+D

x:ed 1,C
if B‘OS(AS ,"NPN") =0;gto "PNP"

:clr 702; rem 702; flt 6
: wtb 702, "F3IRIGSTD2?"
: red 702,cu,x J]

to "run"
9 2N";

*00,2,26 ,1,1,; WN
,"D0,2,21,1,0

wtb 702 ,"FIVRT(S 7"

0: red 702,C[I X ,J)
:gto run

Ewrt 501 ,"00,2,20,1,1; WN 20;00,2,22,1 ,0;WN,201"

red 701 C

wtb 702, "FlVRI‘OSZJ’”

red ']02 ClI K,

"run™:

if J=1;1079C éx J}+C[I K,J

if J=2;if abs(¢( f )< 61;.02002{[1 K,J1
if J=2;20/C[I K,J]

if J=3:C[I , ,J]

i --; o)

if J#3;9f0 +5 9

if C{I'K,2]>300;-1sC &

if r17=0"and (ClI K, .5 clI >.5-
if r16=0 and (C1IK'1]>1000 o CI1 2<2§
if rl6=1 and (C{I K,b1]>10 or C{I 2<1
if Jf4;qto +1

gsb "print data line"

: 1f K=24-8(N>0);wtb 6,10;gto +17
¢ I+K+K; 0o ; D+]1+D; B+1»
ﬁf‘ ‘B=2 or B=5 or B=8 or B=11 or B=14 or B=17 or B=20 or B=23;B+1+B

15-B+Vgto +4

fmt
: wrt 701,"FO,2,1 ’ 20;D00,2,22,1,1;WN
: wrt 701,7DO, 2 '2 1 ;wn,zd;ub 2.2 ,117WN,2
et 7 701,"D0,2,26 ,1,0; W, 201" ;red 761'C

781 ,"FO,2,1,1,14;WN,20;D0,2,18,2,1,0;WN 201"

l

.
’
03
’

S ,fg(') 4 D0,2,23,1 ,0;WN,20;00,2,20,1 ,0;WN,20; "

I1,K,5
<y
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(cont inue)

326: fxd Q;dsp "Taking data on device #",D

327: gto “run™

328: fmt

329: wrt 01,"DO0,2,18,2,0,0;WN,201"

330: red 701,C

331: next 1

332: ret

333: "PNP":

334: clr 702;rem 702;flt 6

335: wtb 702.,"F3IRTGS7D?"

336: red 702,C11 K,J]

337: gto "runl

1332'}% z::“51(31 "no,2,26 ,1,1;WN,20;D00,2,23,1,0;WN,20;D00,2,25,1,0
:WI ; ; 1 WN,20; »25,1,0;"

340: wrt 701, "wnN20;D0,2 ,ﬁo,fz,o;wnizds"' ! f f

34]1: red 701,

342: wtb 702,"KNX-1"

343: wtb 702,"FIVRXITOS 202"

344: red 702,C[I X,J]

345: gto “run

346: "3p":

347: wrt 701,"D0,2,20,1,1;WN,20;D0,2,22,1,0;WN,20¢"

348: red 701,C

349: wtb 702,"FIVRX1ITOS 2D?"

red 702,C[I K,J]
"runl®:

if J= ,_10‘9cuéx J)-C[I,K
if J=2:if abs(C(f & )<.0
J=2; 20[/C[IJ,K,J{E|£ K,J
J=3C[1 K J)-ClI K,J]
=4i0-Cf1 K ,J]
g,g 5]=-3;gto +6
if C[I,K,2)>300;-1-CJI K,5
it £ [%éiiféqéfoﬂaﬁﬁ
’ r
I,K,1 K

W~

)

J
.il .02002+C[I K,J]

POR
&
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>106 or C

wrt 701,"D0,2,22,1 .l;WN,20§DO,2,23,l,l;WN,ZO;Ix),Z ,25,1,1;WN,20;"

wrt 701,"D0,2,26 ,1,0;WN, 201"

red 701,C

wrt 701,"FO,2,1,1" ,V,";WN,20¢"

rod 701,C

if V>=O'%to +

if v<o; 15+v

wrt 701,"00,2,18,2,0,1;WN,204"

red 701,C

J+1eJ

if J=1;g9to "PNP"

if J=2;qto "22"

if J=3;gto "3p” .

fxd O;és "Taking data on device #",D
to "runl”

mt
wrt 701,"p0,2,18,2,0,0;WN,201"
red 701,C

next I

ret _

" rén}: dag:«la#l;ne": .

i -3;9t0 +

if :£7=:I(§5fmt 153, 7 ,12x,"-",12x,"-",10x,f24,0 ,4x,"Missing"
if r17=1;fmt leé"~:1%2x,"-",23x, £24.0,4x,"Missing"

I
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(cont inue)

3M: fmt 8,£15.2,£12.0,22x,£24.0,2
395. fmt 99£15.2.£12,0 fl4.3f8x to4
39: if rii=L;wrt 6.8,¢(1 K, .é I,K il I
397: if r17= Oswrt 6.9,ClI K,1}, ,C I 3 LiI K,4]
398: fmt 4x,cl6
99: it (Cif K,5) +rlp =Lt 6, "Possmle Failure"
00: if t 6,"Veritied Failure®
0l: if rli=0 wrt 6 ,"Good "
02: if ril=2:wrt 6,"Good* ‘Cfg
03: if r -—2 swrt 5 "Good** g6
04: ret
U5: "Another Printout”:
: ent "Want another printout?(Y or N)",T$;if £flgl3;cfg 13;gto -0
07: if TS$="N"; gto +25
08: if TS#"Y";gto -2
09: sgn(g 1A$ "Old" »rl7
1l l»rl2+r13; r1¢r14 1f r1>2 2+rl2;2+rl4
11: for L=1 to rl

sfg 5;sfqg
R T 3»:13 r 1+rl4
sb "Pr int Headmg"
or I=rl3 to rld
for K-l to 24-8(N>0)
gsb "Ermt data line"
next
wtb 6,10
next {
if £1g5;gto +3
fmté / 8x,"* Data was determined to be incorrect and was manually edited.”
wrt ©
: 1f tlgG'gto +3
: "®** Device was good and removed ",c8
: wrt 6 A$[21 285 ;cfg 6
rl>2;wtb 6,12

TRIEIRTED

5 B o 8 0 B o B o8 b o o B B o B 0 o o8 B o B B B ()

ORI NI N bt et et = ot i et
wwwommqombwbwcwmqgwhwwwo
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& b b >
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.. .

next L

wtb 6,10

s if t8—2 wrt €.5,F,F+1,12

gto -25

ret .

" Record":

ent "Do u want to reoord data?(Y,N)" $ if 1313 cfq 13;gto -0
if Tg 5ent 'DDEN u want to retest?(Y ,N

gss_s

ol
(V8] 1 ol
. oo

s 00 00 o8 84 48 oo

\3

if T$="

if TS="NY":Jto "RETEST"
if r8>0;gto +7

1+G

fdf G;idf A
1f A#O G+l -1

160 i 1 J416+(90-320 (N>0))rl
G-'F 5-’ +Y

wtb' 6, l

wr% g.AéF F+1 12
rc

rcf F+1 (f é["]

"Dev1ce Status”:

: ent "How mang devxces are missing?” ,M;if flgl3;cfg 13;gto -0
: %.f M>2§-8(N> }igto -1

: for J=

: dsg "R351txon of missing device",J,"?"

: ent """, r15;if fldl3;cfg 13;gto -

P if r15>24 égmm igto -

: =34«C (I

o o0 b B o B B i o o o B
o o o L) L L LD
os o0 os
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s 89 oe O
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TTUTUIIT U1 o b o D i o
OV
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> B b b
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cr
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: 1;tx
: gst:.g(valilxgéﬂ ,52] ) +9000) »A$([47,52)

gos(As "NPN/IC')oN,dm\ c$(5,80] ,Clrl ,24-8(N>0) ,5)
or I={ torl

gsb ”Devzce Status"
next
=l to
*C$ {1,1,80]
next
ret
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APPENDIX B

" e

trk 1

1dk 0

dim DS{8]) ,

ent “Today’s date? “,D$
rct 2,D$

lép 1l

Program #1

bW~ C

ain ASIEE, Bel44) Sy Msis) oSI8)
m »Hed s
wtb 6 ,%7,£§B
1af 2,D$
trk 0 ) . .
fmt 5,2b,8x ,"This data is stored on IC tape, file ros."”,£3.0,"
ent “ISoNxou want instructions?(Y or N)",TS;1f flgl3;cfg 13;g€o
if Tg'—'" ;gto +21
if T g“Y";gto =2
prt “What” option do"
prt "you want?";spc
prt "0 Take initial "
prt " data";sgg
prt "1 Retake data";spc
prt "2 Print previous™
prt " data";spc |
prt "3 Manually eqit”
prt " incorrect data;spc
prt "4 \_ler1f¥ poss-
prt * ible Iailures";spc ;spc
prt “Do not use !
prt "option 0 if .
prt "initial data
prt "was previously "
prt "recorded.";spc iSpc
prt "Enter the number"
prt "then pressg"
prt ' 'CONTINUE "".:spc ;sgc
ent “what number?”,r8;i flgl3;cfgul3;.gto -0
dig "Set gaper, then fress CONTINUE ";stp
wtb 6,27,84,27,70,16 ,1040 .
9531;{%;1}1&";& r8>0;gto "LOAD PREVIOUS DATA";if r8>4;gto -3
gsb "Enter ID Info!
gsb "Pr int Heading
ént "Is heading coOrrect?(Y or N)",T$
if T$="N":gto =3
if TS#"Y";gto -2
if r. <3-g£o 16 .
cll “take readings (1,2,0)
wtb 6,12 .
gsb "Print Heading"
ctl Eake readings (3,rl1,0)
o+
gll ‘take readir_xgs’(lﬁrl,O)
gsb "“Another Printout
gsb rRecord”
END" :
BEL e o B o
rt “pr
Sr% "grggs RIN"";spc ;spc
€
“1OAD PREVIOUS DATA":
j 24

BN bttt 2 et b D QO IOV O N &
e o9 [T} ..
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04 20 o0 $0 20 B8 05 80 05 5o bo
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TEST PROGRAM FOR BIPOLAR & CMOS ICS & HYBRID CIRCUITS

"LOAD FUNCTION KEYS & PROGRAM FOR MICROCIRCUITS & HYBRID CIRQUITS":

"DATA TAKER FOR BIPOLAR AND (MOS ICS AND HYBRID CIRQUITS FROM PANAMA™ :

EO“,f3.0,b




(cont inue)

f 5: ent *First file 4 of data”,F;if flglyictg 13igto -0
IGf FS 155, XY

if r8=2' PRIN'IOUT PR‘::VIOUS DATA“

if r8=3; gto "EDIT INCORRECT DATA"

%&&l&%‘gto "VERIFY FAILURES"

ent "Date of retest?(06- 19-78)",AS[21,28]);if flgl3;cfg 13;gto -0
gsb "Print Heading"

ent "Is headmg oorrect?(Y or N)",T$;1if £flgl3;cfg 13;g9to 0

1£ T #:l}': gsb Fz:nter ID Info"

ent How m%ny baards to be retested?",r5;if f1?13 icfg 13;gto -0
%f r5>il prts"Too many boards";spc ;spc ;gto

or I=

: for E=1 to 16+8(N>0)

: O*Ct['IéEA]

nex
ent "Board §# of retested baard?",TS$;if flgl3;cfg 13;gto -0
(gcsé_s r1‘$) +10)/ll+r6 K J I

"Wrong, #, do over ":spc ;spc ;gto -2
gsbt"Devme Status |
nex i
cll ‘take readings’(ré6,ré,1) !

ll “"'II

ent Is retested data (K?(Y or N)”,T$;if £flgl3;cfg 13;9to -0

1f T "Y" -gto -2

[S)]
U"
N

NCOEI
68 44 68 86 €0 64 80 as S0 20 28 00 00 g 00 g0 00

NN\ OO N LUIILY
O\OO IR NS W

i S e ey )
QIO

5 g9 #9 63 89 0 58 00 O g0 S0 00

: ent Betest agiin?(Y or N)",T$;if flgl3;cfg 13;gto -0
HEY: Tg— yidto =2

prte "Retest was not"

prt "successful";spc ;spc

gto "END"

"Another printout’

prt "is required in

prt "order to hawe a " |
prt o omplete reoord " ’
prt "of all data.”;spc ispc

gsb "Another Pr intout”

gsb "Record

gPRIN’IOUT PREVIQOUS DATA":

gsb :'Angthez Printout”
o It L]

gI-DIT INQORRECT DATA" :

ent "Device ¥ to be edited?",T$;if f£lgl3;cfg 13;gtc -0

val (TS)l«»D

for

for J=1 to l6+8 N>0)

if C[I J,3) #D, o +26

gsb Correc

gto +2

Correct bata": ‘
s€ rrect value of Voff fot 8 TS ‘

e ""r91tf 3;cfg 13; - ;

"Correct ue of Von or $",T$

erg% nu r10, tf fi 3,,cfg 13;gto -0 ;
mt " or devxce <5, ",/ !

wrt 16 T; :

fmt b 2,c3

D 0000 0000 000X OO OO 00 0O~
O\DW\!O\';J\&WNHO\O
aly
poe
o]
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e 80 €0 g0 0 oo 80 0o WS 04 S0 S0
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: 1f (len(A$)’

(cont 1nue)

wrt 16,"Voff = ,r9," Vv "
wrt 16, “mon =" rld Y mv"
sp ‘éspc

ent a now correct? Y or N " T$ if f1qgl13;cfg 13;gto -0
if 'r% N“ gto "IDIT INQO

if TS§ Yy -2
r9+C1I i? ;£ 10-C[I ,J,2] ;2+C[1,3,4)

re

e?Z §Edlt agothgr device? (Y or N)",TS$;if £fl1gl13;cfg 13;gto -0
1 :gto +

if T%?f"Y" gto -2

4+]1; 6+8(N 0)+J

nex

I
gto "EDIT INQORERECT DATA"
gsb ' Anothor Pr intout"
gsb "Record

SV(%.R%F Y FAILURES":

for I=]l torl
for J=1 to l6+8 (N>0)
it q: Jdlp-ligto +13
31+R,"a venfled failure?"

eﬁ%""'l‘§1ffgi3, fgi fio—

(&)
‘

2-C ,4]: to
#"N" gto L3 3

: dsg 'Is devzce" “to be edited?"
: en

W rS;if £l 13-cf 13;gto -1
if 7T ? g 9 K

: if T =" Y" <s':‘:tr(R)»'I‘S,gsb "orrect [ata"
: next J

: next I

1: gsb "Another Printout"

: gsb "Record”

: gto * END'

Enter LD Info":

: prt "Insert cartrmge“

: prt "with old test

: prt Jata into §1"

: prt "slot of 9B7TA":spc

: prg "If no tile last

: pr ear, enter

: gnt ast yeages fxie #?“ pzclf fl1gl3;cfg 13;9to -0
: if 2>0;9sb "Last Year"

: 1£ 2>0:ret

t “Manufacturer? (3 characters)",A$

: if (len(AS)+T) #3;gt0 -1
.}\S,(en(A) )#3;9

: ent "Part #? (8 cnaracters) ,AS[6)
: g g.len(z;.S)'T)#B, -1

: ent "Origin? (4 characters)“,AS[lS]
: }é ‘len(Ag)»T)#lB ;gto -1

ent "Date of test? (01-02-78)",AS$[2]
: 1f ‘len(AS)»T)#ZB,gto -1

3;1823) (}1 characters)” ,A$[35]

ent "# OE previous hHours?*,T;if flgl3;cfg 13;gto -0
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(cont inue)

if (T+9000+1)>99000;gto -1
f’t‘:d ?i) AS[47,52]

str(H)+ ’

AS&O‘ "’LS

ent "Board tme?(IC, CMOS or HYBRID)" ,AS(55]
pos (A$, "HYBR '%»N

1f (len(AS)+T)<56 or TX%6;gto ~2

f I=T' to 66

or
AS&" ""AS g
St wite devices biased?(Y or N)".AS[67]:if £lal3cfq 13qto 0 ':
en e sed? or " el 3 C H -
iftAﬂg &7l tuyna?ir'ﬂ A}S{{ 7'6-%!;?:1; 3° 1:1[68] gf fl 23 fg 13;gto -0
en irst readi a 2(H,L)", ;1 H ;gto -
if A§&6)8,68] e ammA$[68,68] #"L"iglo ,-i gi3icia I
e w many boards in the group?®,rl;if flgpégfg 13;9to -0

L 4
if r8=0;dim C$[5,80) ,Clrl,16+8(N>0) ,4
3£ r8=0 torlsl A80) Cirl, (N>0) ,4]
£xd Q .
dsg "First device
en

O
[ =]
L]

PESBBIRRRESS

¢ for board ", I
" ,T;1f fl1gl13; cfg 13;g9to -1

stzgrgofrﬁu,sl
TSI & -”*BS[llI-lO A11-6)
str (T+15-4 (N> ){»TS[l,S]u
TS| 2l &" MeBS[11I-5,111]
gsb "Device Status"
next I

for I=l to 5

" "»C$(1,1,80]

next 1

ret )

“Print I-badmg":

: fmt 1,15)(,"** kRkkRAhkARIRAk* TEST DATA *krkkrhkhhhhhkkan 2/

: wrt 6.1 ’

fmt;z g,gx ,MN. DEVICE FROM TESTED LOCAL CONDITION HOURS BOARD"

IR AORININI NI NI NI bt s s ot o st ot et =
86 00 80 20 g0 00 00 05 40 49 S5 SN B¢ 00 08 B0 40 a8
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as o0 o0
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gwwww
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% g9 00 O
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~OWDBINb
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£ e
nEe
reter
NP
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. c\m.:g)
< ol
()]
a3
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o
(=)
* 3
-3

10
‘YBIAS IN THE FIELD",2/;qto +2
THE S‘IELD",Z/ /39

1
) v (mV) v =5v DEVICE" ,4b
)5(, "on",9x, "swply",4b

fmt 9x,"V =5V V =0V R =56k No.  STATUS",4b

wet 6,37,86,0,3
in IZx,"m",Bx,"L".db

wrt 6,27,86,0,11

wtb 6,27,86,0,16-2(N>0) ,10

re

: "take readings"”:
for I=8]. to 22

: if p3= ;%to 4

for K=1 016+88N>0

if C[I K ,4] #-3; 0+C{ 'K04]

next K

fmt

wrt 701,"00,2,18,2,0,0 ,; W ,20300,2,20,9,1,1,1,1,1,1,1,1 ,1;WN,20; *
wrt 701,"uo,z,27.1.o;wﬁ20;'%0,2,14,2,6,6;&:«526;‘ alade

wrt 301,"00,2 ,20,1,0;WN 20;D0,2.22°1 107w, 261"

red OlAC
it gsé $,"aMSs")>0; wrt 701,"D0,2,28,1 (0;WN,20!";red 701,C
rd € J
dstg "Insert bcard ",val(" "&B${111~10,11I-7})sD ‘
s I

&
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(cont inue)

9: 1£f N>O;

: wit 701,"+0,2,1,1,14;wN ,20;00,2,18,2,1,0;WN,20!" ;red 701,C

: wrt 701,"DO,2,24,1,1;WN,20!";red 701,C
: Gteg spsm i 2

2 Cl1 +C[I,K,J
”' é[f X 1]» : .061&[1 K,2]+C[1 X,1];1000T+C[I K,2]
\ {:léad .5 o cu K,11>5.1 or C[I X,2]>750;-1+C[I X,4]

2

3

3 and K=24-8 (N=(Q) -w 6,10,gto +20

3; N>0,1f sg ((-1) E =]1;D-.1+D

3; 1+K+K; 1+D;B+1+

1 L J= 2 gto +12

: if =0,1f B=2 or B=5 or B=8 or B=ll or B=14 or B=17 or B=20 or B=23;B+1+B
1 if sgn( -1)"K)=1;D-.9+D

: if B<=15;15"B+V;gto iy

: if B>15; 31—B+v

=l

: fmt

N
O
o
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: \grtt; 701,"00,2,18,2,0,1;WN,20!";red 701 C

wrt 701,"0D0,2,24,1,0;WN 20"

red 701 C

wrt 701, "FO 2,1,1" ,v,";wWN,20!"
red 701,C

s J+lad

if J=l;gto "1"
xt J=2 ?to na"
xd 1;dsp "Taking data on device #",D
to run

mt
wrt 701,"D0,2,18,2,0,0;wWN,20!";red 701,C
next I
ret
Lmt data line":
3 g to +15
1t c. i K. # 3 gto +3
fmt X, Eh 4L3%,7=" 22x fz6.l 4x,"M.lssng ;gto +2
fmt l2x " ,l3x 4 22 fz‘ Ax," "Missing"

fmt £1b 3.£14. 2,20x,£24.0,219t0 +2

fmt £15,3.£14, 2,20x.£26.1 .2

wet 6,CH 'K, 1] 11K, 2] ,c[1,x,31

fmt 4x,cl6

lf (Cif 4]*1:11)-—1 wrt 6,"Possible Failure®
wrt &géhed Fallure

lf r11=0;wrt 6
it rll—-2 wrt 6."Good* "- %
1t rli=-2 swrt 6,"Good** 'c g6

et
"Another Printout™:
ent "Want another printout?(Y or N)",T$;if flgl3;cfg 13;gto -0
if T ..uNn ,gto +24
it '1 #"Y';gto -2
lerl2eril3; rl-»r14~1f rl>2;2»r12; 2»rl4
for L=1 to rl2
sfg 5:s5fg
L=2; 3*:13.:1*:14
sb "Brint Headmg
or [=rl3 to rl4
if N0;for K=1 to 24;gto +2

28




(cont inue)

326: for K=1 to 16
327: gsb "Ennt data line"”
328: ne
329: wtb 6 10
330: ne
331: 1t tl 5g9to +3
.’;:3:3). fmtt: z éx ,"* Data was determined to be incorrect and was manually edited"
BR")'s
334: if tlg6‘gto +3
335: fmt /,8x,"** Device was good and removed ",c8
33: wrt 6 (21 ZBL cfg
%%g and rl>
339: 1f r8—2 wrt 6.5,10,10 F,k+1,12
340: gto -2
341: ret
342: "Record": ‘
343: ent "Da xou want to record data?(Y, Nz? TS:if flgl} cfg 13;g9to -0
344: if TS= 5ent "m Ou want to retest ( * TS| ,21
345: if TS= to
346: if T ""NY" }ato "m'rss'r"
347: if r8>0;9to +6
348: 1+G
349: fdf Gbxdf A A,A,A
mzkA{ ieo mrk i 416+(512+256 M>0))rl
G»F; Sox,r +Y
wrt 6.5,10 10 F F+1,12
rcf F,AS é
rcf F+1 ,é

ret

aevige ?tatus"' dev. £/BOARD" ,BS[111-10,111~7]
o missi ev. " -

o ot if flgl cfg 13i9to -1’

if M>1é+b(u>o

for J=1 to M

dsp "Position of missing device",J,"?"

ent "* rl5:if fl 13 cfg 135gto -0

if £r 1(5))16+§tN 4] 2.

if N=0;- H

rlS*Z-ior 4139

aetetviviviviniv
90 o3 90 00 44 00 00 06 4o 96 00 g¢ 54 O gy S0 00 V0 ¢ 08 00 o0

wwuwg
OONONOH
~IhUTS WD

&

OO0 00 0000 O ~d s~ sl ~JIsd~JI~I~IN

—3~C[I ,r18 4]

next

ret

"Last Year"'

ssc 12;¢

z As ,x Y

ssc :

stt (val iA%‘fl ,52])+9000) »A$[47,52)

o o0 oo 8¢

gos HYBRID")*N'dlm C$[5,80].,Clrl,16+8(N>0) ,4])
OI to rl

gsb "m\nce Status"
next 1

for 1=1

[ n_,Cs [I 80]

next
ret
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APPENDIX C

DATA SUMMARY PROGRAM FOR TRANSISTORS

"EIT CQNTROL - Panama Data ~ 6 Sept 1979":
"Merges new (1978) test data with old summary data": .
"permits editing of data, recalculates failure rate, prints new":
"sumary sheets and records all data on new cartridue™:
prt "InSert cartridge"

prt "with old"
prt "summary data”

prt "intc left driwve ;"

prt "fresh cartridge

prt "into right drive"

spc .

prt "Insert cartridge”

prt "with new test"

prt "data into §l1"

prt "slot cf 9877a"

sSpc .

prt "Terminal Setup:"

prt " REMOTE - Down"

prt * AUTO LF - Down"

prt " DUPLEX - Full"

prt " PARITY - None"

l: prt " 3AJD RATE -2400"
2: prt “ Other keys - up"
3: spc ;spc
4: ent "Flle $ of 0Old Summary Data", E
5: ssc 1
6: rcf 38
7: 1dp 1
Program #1
: ssc L;tek O
: 1df 3 8
: 1dk 2
: wtc 10,32
: dim A§{681 ,BS[44} ,X,Y,L$(70] ,T$[70} N$[70] ,S$[12] ES([4] DS[4)
s dim 8 4]
; t’t‘E(E ] 2] »E
: S H
s wtb 16,2?.18& &7 §4,27 J&P"SES & Pl u2C"
: wtb 10,27 "&gisBéF"
0: wtb 14,27 ,6
1l: wrt 10,char(30)
: wtb 10,27,104
: 9 "RE(%D "BOARD" ) =0;gto ~1
s 1 S =0.gto -
: tbp'o}ge’ﬁé;%ézz’g “2,;75?5 (N$,"B") (NS$,"-").-1] ,"?"
: w (o) ’ S-")-1,
: ers_lg "o (€§:if £1ql3; cE f%gto -1 PS8
:+ 1f Q$="N";gsb " EDIT"
l£ Q -”N" ;gto llF mrrEll

if Q34"Y":qto -3 )

ent "File ¥ of New Data?",F;if flgl3;cfg 13;gto +0

24ozés'§<$: éZ:grl; 0

i pw?ﬁé[gg](é"éi'gg:l&;z"w ong file";prt "Try again";spc ispc ijgto -4
=07prt "Wr ; ispc jspc igto -

X807 C(¥,2,5]" P

Ldf E+ *

JaE £k ear

S EE I

flel3 Bpen
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(cont inue)

33: if C=-2;1+r4+r4
34: if C=1;1%rlsrl
35: 1f C=0 or C=2;1+r2+r2

str(rl+val (N$[40,41])+15) +S$
if len(S$)=3;5$[2]55
LS&SSs §g *™»LS
wtb 10,27,76

wrt 10,LS

wrt 10 ,charé30)

wtb 10,27,104

SES',b ",M l:,DIT"

sb
it

36: next J
37: next 1
%8: £’*‘9m9 [20 29]&"*"&A$ 4’7 49] &ll Il&Aslso 53]&"*" I-Os
40: if (rl+r2frd+r7) >9;L§&s£i§r7)11.s !
41: if r7<10;LS&" "&str (r7) -+
42: LS&" *"s],
43: "READ'
44: asb "y
2 : 8 000(r 1+ r2+l§4)r+H*H
M L 4
47: str H)*SS;SSLZ 6$ ,
4g: if lenéS i* ) 3;S$Ll L-3]&","&SS[L-2,L]+S$
49: if L>6;SS[1,L-6]&" ,"sSS[L-5] +55
: 5$+T$[11-len(ss) ,10)
: §TSE" * "»

if num l,l.l%g%ﬁfg 1;9sb’ "MAN ED

if fl ;? o
Lf NSTL11 4"+ sqto ~4
gsb “H"
val (NS$[40,41])+N
g il e gto 42
1 H +*r0Q;
34N) * 1075/ +2. 3*105(33) *1og (N)+x6

’éf(ze) NS${47,51]
str(r6)~» .
fxd 0

str (N 6§;if N<C9;" "&S$+5$;5$+N$[39,41]
wth 1 ,ﬁ .65

gto °F "RATE"
wtb 10,27,100,17
mt
red 10 NS
ret
: '(')H‘;l:

Y

if N$[29,29]=" ,";10:6valsng[28.28”->ﬂ
if N3[33/33]="."310"3val (N3[30,32] ) +H+H
val(NS134,36]) H+H
re
"MAN EDIT":
wtb 10,27,104,27,103,
dsp "Release REMOTE" key"
S
a%% ‘"pdit data"
S
asS "epress REMOTE’ key"
SR 10,32;wait 500
wtb 10,27,104

rstﬁamm” .

wu
O W W OW - Svlirdbuit it vt ettt St

OO
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40 00 as 00
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w\’g‘&:‘goo 89 ©0 920 se 00 09 4 08 o0

= \DACAD!
o0
o.l LI 13

31

¢
¢

"READ"
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(cont 1nue)
10l: ent "File # for New Summary Data?",D
102: str (D) +DS; D${2])+DS
| 103: wtb 7, o ,
104: wtb 10 27 "&p"&D 'p2uZC'
105: wtb 10,27,"&p3s2
106: wtb 10 227 " §p2U5C"
%07: sp "Press CONT < when cursor stops”
109: wtg 10,27,104,27,76
110: wrt 10.° § STATISTICAL SUMMARY **#hkkkkik®
111: wtb 10 27 , 16,27 ,76 ,27,76 ,27,66 ,27 ,66
112: wrt 10 MANCF. plm ND. TYPE"
}.i‘% wtb 10 27 80 27,80,27,66,27,76
i1s: §%° pos (NS ,"BOARD" -o-gto -1
]1.}% wt.b 10 2 76 27 ,2 76 ;
: wrt

HE: win f% 32119;32;124214“ 24*9;31; 6314284214 1042 1418431476 51476
120: wrt 10 ,"* * * v
121: wrt 10,"* READ QUT * HOURS * NO. *ACCIJMJLATED* m * FAIL. RATE *"
122: wet 10,"*  DATE * ON * QF * DEVICE *o
123: wrt 10,"* * TEST *DEV.* l-DUlB *E‘AIL* $ per 1000 *"
124: wrt 10,"* MD-DAY-YR* * * urs "
125: wrt 10,"* * * * * * *“
l206: cfg 1l
127: wWr 10 HARRRRRRERRRRRRARNRN R AR AR AR KRR AR RRR AR ARRRRARNAARARARERRA A AR AR
]1.22% : dsp "INSERT PAPER"
130; wgg 10 27,104 27 76 .32,32,32,32,32,32,27,89,27,77,27,90
131: wtb 10,27, Ej s’
132: ssc l'trk 0- +1l+£;rcf 3,E
igg dsp “bress CONT ’ when' type. stops"
135: wtb 10,27,71
136: wto 10,27,89,12,27,90,27,68,27,68,27,80,27,80,27,71,27,"&p3sA dB"
137: wto 10,27,89,27,69,27,90,27,68,27,068,27,80,27,80,27,71,27,"sp3sA dB"
138: ldp 1l
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APPENDIX D

DATA SUMMARY PROGRAM FOR NPN TRANSISTOR ARFAY ICS

"EDI'I‘ (ONTROL - Panama Data ~ 6 Sept 1979":

b‘erges new (1978) test data with old summary data":
"permits editing of data, recalculates failure rate, gtmts new":
"summary sheets and rea)rds all data on new cartrid ge
prt “Insert cartrldge

prt "with ol

prt “summary data'f

prt "into left drive;"

prt “fresh cartrid

prt "into right drive"

spc

prt "Insert cartridge"

brt "with new test"

prt "data into #1"

: prt "slot of 9877A"

spc

: prt "Terminal Setup;"

prt " EMTE - Down"

: prt " AUTO LF - Down"

prt " DUPLEX - E‘ull"

: prt " PARITY - None"

prt " BAUD RATE -2400"

: pct " Other keys - up"

prt i'l? no summar rt "exists entet O”'Spc iSpC
;
g égmmaty Data'

28: dim F

: ent "L'kate of Imtlal Tests”"" 5$;if lgl ;cf g 13;gto -0
: ent "Flle $ of New Lata?",F if f 3; H =0

cflg

rcf 3
ldp 4

Program #1

' U:

NIRON DURRS NN)—‘H)—‘HHPHEH}-\OC’D\JO\UTDMNP
IOV B LN D—'O\am\lm({hhk:) P Coe 00 00 g 00 20 00 00
se 4% g¢ 8 e & oy 00 88

90 86 se 00 2080 6 00 e

ssc l;trk O
1df 3,
1dk 2

wtc 10,32
lm A§‘68] B$[44] ,X,Y,L$[70] ,T$[70}) ,N$[70) ,S$[12) ES[4]

x
str (E)+ES$;ES|[ 2] +E
wtb(lz) g, 81 %7 %4 27 ,"sp"sE$& "pl u2C"
wtb 27 &gi s38F*
wtb
wrt 1.0 char 30)
wtb 10,2
gsb "
if pos(NS, "BOAPD"%-O gto -1
wtb 10,27,70,27,6 .
dsg "New data for N#[gos(NS,"B" POS (NS,"-")-1) 2"
e ""‘Q§ if f'?mg cf? to -1
N ]
1f § ’:g""'gto “F RATE"
ent E‘Lle of bbw Data?",F;if flgl3;cfqg 13;gto +0

1f pc Ns%fifx

6
gnn §x L
ldf F+l.(.$.(.[*l

8 rt "Wwrong file";prt "Iry again";spc ;spc ;gto -3
[Y] 16 3 Y e "3
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(cont inue)

2¥: tor [=1 to Y
29: ror J=1 to 2
3u: C[1,J,5)+C

31: 1t (=235 140303
32: 1f C=-2;1+r4+r4
33
34
35
36

: 1 C=l; i+r1»r1
: 1L C=0 or C=2;1+r2+r2
: next J

37: ?ext it
: fxa v
s UFUEAS(20 ,29] &"*“§AS(47,49)&","sAS[50,53] & "*gstr(rl+ 2+ ) & *"+ LS

: gsb "HKEAD

sb "H"

000 (r 1+ 2+ r4) +il+H

str éﬂ)*bS ;S$ 2 $
s 1t .)l )>3:S

1L L>6'b'$ &“ !
46+ sgqs[i en ss),
47;: LS&TSE"
48: str (r1+val(N$ 40 41&)*[5)*S$
49: if len&bf)
50: L$&5S& *",18
51: wtb 10,27,76
52: wrt 10 LS
53: wrt 10 char 30)
54: wtb 10 27 104
55: gsb "MN L'DIT"
561 F RAL

1%
[+ &

o o 8 o O b L
Uh WOy
RTRIETRTEY

__3 [ L L L"
&g"‘ ]& bss.sst 2,L}+S$

58: g "TESTING")>0; sfg l,'wtb 10 27‘66 gsb "MAN EDIT"
28: 1: num N fl 11 30 sfg 1;9sb "MAN EDIT
g%: 1t N??l ?]#"*" gto -4
: gs
63: 3.31 (N [40 41])*N
64: 1if H- 0-»:6 8
65: if N 3*10 5m *ng
g(}; t(3-‘l;N)*l(J 5/H+2 3*10 (- 3)*log(N)*r6
gtgi: ?tr(rG)*NS[ﬂ Sl]
70: stx(N)¢S§ if N<9;" "&S$+SS$;SS+NS[39,41])
71: wtb 1
72: wrt 1 ,N$
;2: 9t9 "g\ m\E"
75: wtb 10,27,100,17
76: fm
77: red 10 NS
78: ret
79: “H":
| 81: u:N 29,29]=","; 10 6val (N §2828
[ 82: if NS[33 33 =" e 10 Jval{isi30,32 +H->H

83: val (NST34,
84:
85: “WW :
86: wtb 10 27,104 27,103,
g7: dsp "Release 'REMTE’ key"
88: stp
¢9: dsp "Edit data"
90: stp 3
91: dsp "Depress ‘REMOTE  key"

] 92: stp .
93: wtc 10,32;wait 500
94: wtb 10,27,104
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(cont inue)

L] mwmll

57: wtb 10,27

: wtb 10,27 "&p“&ES&"p’ZuZC"

99: wtb 10,27."&

Se 60 20 2a 00 s

CO IO U N~ OO O~V

0:"wto 16727 ® u5 "
g : dsp "Press CONT ‘< when cursor stgps"

: wtg 10 :27,104,27,76

. wrt kukrnkkank SUATISTICAL SUMMARY *kk&kkkkkkn
: wtb 10 27 (76 ,27,76,27,76 ,27 ,66 27 66
: wrt 10, randE, " T NO. TYPE"

: wtb 10 127 80,27,80 27,66,27,76
: gsb " READ
: if pos(N$,"BOARD" ) =0;

gto -1

: wtb 10,27.76,27,66 27,76
w0 gllelz\bs-fi ;

e B ALl AlAE LS AL A LA L1021 A 1183 140

wrt 10 ."» * * * * * *0
: wret 10,"* QIT * HOURS * NO.*ACCUMILATED* NO * FAIL, RATE *"
: wrt 10,"* DATE * ON * OF * DEVICE * OF * *
: wrt 10,"* * PEST * DEV. * HOURS *FAIL* % per 1000 **
: wrt 10, Rk D-D'DAY—YR* * * ur's * 0
. wrt 0 " * * * *

: cf

1
wr 10 “******k**k**********t******************i**t****t********“

2: dsp "INSERT PAPER"
4: wtg 10 27 lu4,27,76,32,32,32,32,32,32,27,89,27,77,27,90
5: wtbh Eﬁ 44"’
6: ssc l~t:rk Q; E+1+g; rcf 3,E
gg: dsp bress CO\JT , when' type. stops"
129: wtb 10,27,71
130: wtb 10,27,89,12,27,90,27,68,27,68,27,80,27,80,27,71,27, "&p3s4dB“
131: wtb 10,27,89,27,69,27,90,27 ,68,27,68,27,80,27,80,27,71,27, "sp3s4 aB"
132: 1dp 1
Program #4
O: ssc l;trk O
l: 1dk 2
5 gtc A (2 68] £BS[44] XY LS(70) TS[70) ,NS[70) ES(4)
: J-m ’ s
5: 5
6: fxd
7: EsF
8: l6»Z;ss¢C 12 trk 0
9: ldf F
10:°d 6 ,C[Y 16,5]
1i: A?[ {
: ’I‘i[l p=t » Tcézl»rs, to -0
: fm% 164" etk 3{ i3] A$ 55,661
s wr
: wrt ‘%ngr { “§TS&" PANAMA"
: wrt 10
: wrt 10" "&"CDNS‘I'H.JCI‘ION -
wrt 100" " & "CQOMMENT
wrt 10" "§ "BOARD "& B$
wrt 10, "* ",58," 0 *",str(r7)," * O* O * 00 *"

12
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2

1df F+l ,C$,Cl*]

: if C=-2: 1+rd»rd
: if C=l1;i4rlerl




(continue)

29:

W
C
.

88 $% g0 S0 39 ¥V S8 3 &

NMERINIRANT R LY

o
[
.

51:
o}

: u num{ 3{1 11) 3o-sfg 1;9sb’ "MAN

it C=0 o C=2;1+4r2+r2
next J
next I

£xd
"*"sA$[20 29) &"**&AS(47,49]) &","sAS[50,53) & "*" &str(rlt r2+rd) &" *"+L$
gsb READ"

%000 (r 1+ 2+ rﬂﬂi*ﬂ
striH) SS,bSL
if (len Si )>3; SSLléL-3] &" “&S$[L-2 L}»S$
lt LXo; L- &" +S$
;%‘ [11— en SS),
tr l+ al N $140,41} )~
it frenggf Uasts éé ) +8%
5556 e LS

wtb 10,27 76
wrt 10,LS
wrt 10 ,cnar 30)

:wtb

: gs E Eﬁ)IT"

Sb ll
9 "TESTING" ) >0;sfg 1;wtb 10,27 ,66;gsb “MAN EDIT"

B IT
! ?] #"*" -gto -4

: gs
: val(NSMu 41])*N
: if N=0'2

3+N)*1o 5/H+2 ét‘i'léﬁ(ﬂ)*log(m*rﬁ

xd
: str(rb)*N$[47 A1)
fxd

: str(Nz)-vsi ;if NC9;" "8S$+55;55+NS[39,41]

: wrt 10 N
: gto P RAIE"

wtb 10 .27 100,17
fmt

(s S A 3
val (W$1347361) Sl

EDIT":
wtb 10,27, 104 ,27,103 ,
dsp "Réledse 'REMOTE’ key"

sp "Edit data"”

sp "Depress REMITE® key"
wtc 10,32;wait 500

th 1 04

4 4

to 10 27'4'5. SESS"p2ux"
w w 10 27 S D S P2

ll
dsp "Press &%NI‘ < when curscx stops”




-

(oont inue)

97: s
93 w% 10,27,104,27,76
99: wrt 10" $akwrussd® STATTSTICAL SUMMARY **#*kassixn

100: wtb 10 27,76 ,27,76 ,27,76 ,27 ,66,27 ,66
:wret 1000 7 faNdF,” ! PART

=
(=]
—

ND. TYPE"

102: wtb 10.27,80,27,80,27,66,27,76
103: g ] of
104: if pos(NS,"BOARD" )=(0;gto -1
i s TR
: wWr v lle No, - .
107z win 10 ;%Z;Z?.;?.Z;Zﬁ;31199432;*243141‘14%3;12432;2%32422{%2;12;%Zd"
109: wrt 10/"* * * ok x o *w
110: wrt 1Q."* T * HOURS * NO.*ACCUMJLATED* NO * FAIL. RATE *"
111: wret 10."*  DATE * ON * OF * DEVICE * OF * *n
112: wr by * TEST #*DEV.* HOURS *FAIL* % per 1000 *"
H3i U 8.3 ro-DAYIRy - D1 bus iyl
4: wr '
i}g; Si% io’“*****************t**************************************"
ﬁg dsp "INSERT PAPER"
2 S
119: wg 10,27,104,27,76,32,32,32,32,32,32,27,89,27,77,27,90
120: wtb 1027 ."spisddq”
121: ssc l;trk O;E+l+E;rcf 3,E
5% dsgé "Press CONT , when type. stops"
H
124: wtb 10,27,71
125: wtb 10,27.89,12,27,90,27,68,27,68,27,80,27,80,27,71,27,"sp3s4 dB"
112251: vidtg %0,27,89,27,69,27,90 127.68,27.68.27.80%27.80,27.71 .27, "sp3sA dB" i




APPENDIX E

LATA SUMMARY PROGRAM FOR BIPOLAR & CMOS ICS & HYBRID CIRCUITS

"EDIT OONTROL - Panama Data .- 6 Sept 1979':

: "Merges rew (1978) test data with ald sunmary data": .
: "permits editing of data, recalculates failute ratggeennts new"”:

"summary sheets and tecnrds all data on new cartr

: prt "Insert (artndge
: prt "with ol
prt "sumnary data”

prt "into left drive "

: prt "tresh cartrid
: prt "into right duve

SpC

: prt "Insert cartridge"
prt "with new test”

: prt “data mto #1"

14: prt "slot of 9877a"

spc

: pgt "lerminal Setup:"
prt » FEMOTE - Down"
prt " AUTO LF - Down

19: prt " DUPLEX - E‘ull"

prt * PARITY - None"“
: prt " BAUD RATE -2400"

22: prt " Other keys .- up"

e A
prt "If no summar rt "exists, enter 0";spc ;spc
: ent “File # of Ol ummary Data”,

1 88¢c 1

if E>O;rcf 3,E:1dp 1
dim r38s$(12 4 1dp

: ent "Date of Initial Tests?",S

: ent "File $ of New Data?",F; 1f flgl3 cfg 13;gto -0

32: rct %,F S$

Pt C 00 90 50 ¢q 00 o0 40 4o 00 00

NNNNNNNHHHHHPHSFH@&w@mbwch

VNN —OW~IOC Lk

bR .

10,32
dim {6113] 3% (44] X,Y,L${70] ,T$(70] ,N$([70] ,S5(12] ,ES(4] DS([4]

str (bZ) 22 ESXZ&;E% 27,"sp"sES& "pl W2C"

wtb &Ei s34pF"

wrt lO,cnaréBO)

wtb 10,2

gsb

if s(NS,"OAHD" ) to -1

wtbp(fo%éggazz 65 éuél (N$ “B WS, 5=} ~1] ,*7
" or , " 'pOS n_nmy now

egxg "",Q§ 1f f]'; 13; cf E ‘- '

if g

if CS="N"; to “F RATE"

if §'le" -gho -

ent "File ¥ of New Data?" F:if £1g9l3;cfg 13;gto +0
%gzcbssc 12; tr 0

3 NS 8 68 rt "wr file";prt "Ity again“;spc ;s to -3
és;sg[(éél y]isf’ ong P y aga pc ispc 9




(cont inue)

oo~ C
e

00 €3 00 40 00 %% 44 00 2 30 008 o0

W CAOE U LI O B~

wgmmuwwbbppappbp»wuwgwuawwwwn
w \C

DAL CCEL L QL L COCE G CO Il sl sy~~~ OO OO e o U1

-——

ldt F+1 £5,C[*]
for I=]1 to'Y
for J=1 to 2

C{I J,4}C

é é—S; l+r3+r3

1f C=-2;1+1r4~>14

if C=1; l+rlsrl

if C=0 or C=2;1+r2+r2
next J

next I

fxd O
"AOEAS[20,29)&"*"8AS[47 49]&" "&AS[50,53)&"*+LS
if (r +r2+r4»r7) >9; LS sstr +LS

if r ,LS&" "&str(r7)*L

LS&” *Il

gsb "RE‘AD’

sb "H"

8000 (r 1+ r2+ r4) +i+H

tr (H)+SS; ss
len(S i»L)> SL 3]&" "&sle-z L)+S$
&" &bS[ -5]+S
.Eg»rs[h- en(ss) ,
str (rl+val(N$ 40 41%)*:5)*58
lg lgnLS§) =3;

wtb 10,27,76
wrt 10

sb l|
bt t g “TESTING")>0; sfg 1;wtb 1U,27,66;9sb “MN EDIT"
1f numN fl 11) 30 sfg 1;3sb’ “MAN EDIT

1f 1 ?] #"*" gto -4

l >
i ;ﬂzfaex.l“ s
if N=0 / r§

(33\1)2*10 5/a+2 I*10° (- 3)*log(N)*r6

str(t6)¢N$[47 ,51]

str(N)+S$,1£ N<9; " "§S$+5$;S59+NS$[39,41)
wtb 10,27,65
wrt 10 N$
qto "F RATE"
READ

wtb 10,27,100,17
fmt

if N 29 29 =" ,",10:bva121\1§[ 28”
if N 33} =",";10"3val(N$[30,32] ) +HsH
val(N [34 36) ) il

EDIT" :
wtb 10,27,104,27,103
dgp "Lelease REMTE’ key"

dsp "Edit data"
dsg "Depress ‘REMDTE’ key"

39




{cont inue)

95. stp
wtc 1lu 32,wa1t 500
7 wto 10,27,104
ret
99 "RECORD" :
100: ent "File § for hew Summary Tape?" ,D;if flgl3;cfg 13;gto -0
101: sg(%*g;.i) 2])+D3

193: wtb 10,27 ,"5p"sD$s "p2u2C”
104: wtb ,27 g, p 3*4 s

105: wtb 10,27 USC"

106: dsp "press ONI‘ ‘¢ when cursor stops"

10y: wtg 10,27,104,27,76

109: wrt 10 fakarxann® STATISTICAL SUMMARY *¥%# %% & kv
110: wtb 10,27,76,27,76,27,76 ,27,66,27 ,66
i11: wrt 10" MANJF, PART 1D. TYPE"
112: wib 10,27 80 27,80 27,66,27,76
113: gsb “reADY
114: 1t pos(N$," BOAKD ;gto ~1
115: wtb 10,27,76 27,66 ,2’7
119: s 10 76 ,2 'll 7 "7
THMT AL AL 2Lk 2T,
119: wrt 10, Ton *
120: wrt 10, "wx pEAD QUT * HOURS

: wrt 10, fux DATE *  ON
: wrt 10, Tng L

ESES

O
t*e*t*:alm

-J

(<)}

»N

»~J)

»~d

N

21476

K0
1
'y

r 1000 *"

urs xW
'L

E o4
!' l\.)
b
»

»

*e

*

S8
20
&
2
2
8

2

98
* R % % NN N
£

10, RRAKRRRRRKRRRRRRAIRRRAKKRRKKRRRRRARRRRRKRARR AR KRR KK A RAKS
dsp "INSERI' PAPER"

%8 st
29 wtg ,27,104,27,76,32,32,32,32,32,3227,89,27,77,27 ,90
: Wb 10727.% j 4"’ 32,3227, '

: ssc l trk’0; *E;,rcf 3,E

: dsp "bress CONT , when’ type. stos”

e 2o 80
‘s%
N

-e
(84
g]
h
(=

Ag 68] ,B$ 4?} X,Y,L$(70] ,T$(70] ,NS(70] ,ES[4] ,D$[4] ,S58[12)
4) (L [

th
16+%; ssc 12 trk (]

idf F A
it sa(s HiBRm"po 247

Sé‘é‘ “8‘21 1!)1“5

3 ug[ 728 v T8 2). sgto ~0
11 T len( $)*’I‘ "' {1,7-1]+T$;gto -0

=S CC IO B LN C

67 67 -"N"-T$& NOo Bias"+TS

lf A$}67 67 =“Y" T$&"Blaczsd "sT$

oX, 'c3

fm 16 lA $(1, I‘Ags 13 A3[35661

wen - "ﬁTS
wrt 10 &"PACKAQE -~ Epaxy D

chwwqﬁmbwsHOu

.6 80 ae 06 06 20 24 8¢ 44 60 05 00 oo

BORIRS bt b b bt pt s

40




(cont inue)

: wrt 10, "&"QONSI'RUCTION - ALUM
: ds "uate Code for BOARD *,BS(1 ,pos(BS," *)-1)

33:

9c 40 0¢ 40 90 09 00 02

TRIETRIRI]

&bb B o o o o L v e W
GO UL R = SO NI o>

unenes
\ld\mwa"‘g\D
89 sa 8¢ gp 08 80

(8,19, 16418, ]

a0 v oo g

oo
B WO

oo oo 00

BLWRPC\O OB SO IO

66 00 08 06 54 95 66 6% 40 90 O0 00 00 25 05 40 S0 e 40 oo O*

fo e Aot 1+ RMT AN ERTREN LN REMTAL, ol ). X3

Y~

L elootodleniog

en nn,

: wrt 10," “& (DMENTS - Date Code "&T$

P owrt 10,” "&"BOARD “&BS
Ldf F+1,CS,C[* .
for I-l'(éo (*]

: for J l to Z

Y AR (R

if C=—2: 1+ rd-rd

if C=1; Y+risrl

if C=0"or C=2;1+r2+r2

next J

next I

rltr2+rd+ri

wrt 10,"* "&R & ¥ 0 *",str(r7)," * o0* 0*
wrt lo,cna %

wth 10,27,71,27,65,27,65

£xd 0
val (A$[4 7@2] )+
Str T)+5$;58[ 2] 88

1ex7u(§2)»L)>3 ;S8(1,L-3]&","&S$([L-2,L]+S$
"f"&A (20 2§]&'* STS&" *"gstr (r7) &" *"+L$
gS " Dn
gsb "h"

?val (Rs147,52], )—G)r7+um

ser (i) o559 S$£ ‘
1ené5i »> )>3 ssLl §l§-3] &, "&S$[L—2 L}+S$

*I‘$[11- en(s Sg 10 *S3
75" »L

str rl+val(N$ 40,41))+15)+S$
Seng.Sf $[i] v

&
B>0;wtb 10,27,76;9t0 +
wtb 10,27,65
wrt 10,L$
wrt 10 ,cnaréBO)
wtb l

9 MANE&)

n.

sb l'
i g “TESTING') 0159 Lryth 10,27 ,66195D "N EDIT"
xf nun{N £ -30 sfg lgsb MAN EDIT

if £l ]

if N " *" -gto -4
gsb
valéNﬁMO ,41] ) +N

to

+3
£ N=0:2 1% +r§:;gto +2
l:mn*io 5m+2%§r15§ g3)*log (N)+r6

xd 2
L;at:g((r)6)0N$[47,bll
(N6¢S§ if N<9;" "&S$+5$;S$+N$([39,41]

wtt 100s
qto, "R RATE"

READ
wtb 10,27,100,17

red 10,N$

0.00 &

x"

ettt




(continue)

91: ret

92: “li"

93: 0O+

94 : Lt N$ 29,291=",";:10 6val Ng 28,28

$5; Lt N$ 33 3 ",“°10 “Ival{nNsS{30 32 +H*H

9%: v [34,

9i: ret

g%: b“.

100: 16} =" "'10 3val (N${14,16] )G

101: val(N§[17,1 ) )G (NS114,16])

102: ret

103: "MAN EDID":

104: wtb 10 27 ,104 27,103

105: dsp “Rélease 'REMOTE’ key"

106: stp
107: dsp "HKiit data"

108: stp h ;

109: dsp "bDepress ‘REMOTE  key"

110: stp ]
111: wtc 10,32;wait 500
112: wtb 10,27,104

113: ret
114: ”» ll:

115: ent "File $ for New Summary",D

116: str(D)+»D$;DS[2]+DS
117: wtbh 10,2

118: wtb 10 27 " &p"&DS& "p2u2C"

119: wtb 10,

120: wtb 10,27, "8,82
%22:1!: dsp "press *CONT < when cursor stops"
123: wg 10 ,27 104,27,76

124: w ¥ 33— STATISTICAL SUMMARY *%%&ki ki wn

125: wtb 10 27 76 ,27 76.27 76 ,27,66,27 ,606

126: wrt 10, MNSE, PART 0. TYPE"
127: wtb 10 27 80 27,80 27,66,27,76

lﬁg: ° .Fém BOARD" ) =0 1

: 1 S =0 ~

130: wtbp?o 23 '76 ,27,66 2'7

l:331: 27 257‘1%6 1,6 ?

1% 3?3 %8 2182008148 6;%* 19430083 1088 k82 L 8 B L. 182 106
134: wrt 10, ek * * * * * bl
135: wrt 10, T FEAD QU * HOURS * NO.*ACQJMILATED* NO * FAIL. RATE *"
136: wrt 10, oy DATE * ON * OF * DEVICE * OF * bl
137: wrt 10,"* * TEST *DEV.* HOURS *FAIL* $ ggr 1000 *»
138: wrt 10,"* m—DAY—YR* * * * * s *
139; wrt 10 "+ * * * * *n
}.‘4“])5 ? 10'"***********************#t**********************t********"
ﬂ% dsp *INSERT' PAPEK"

: s

144: w 11) 27 1.04 27 76 »32,32,32,32,32,32,27,89,27,77,27,90
145: wtb 10,27, "spisdM”’

146: ssc l,trk 0 +2¢E;,rct 3,E,RS

{.23: dsp "Press CONT’, wheh type. stops®
149: w 10,27,71

150: wtb 10,27,89,12,27,90 ,2 ,68,27,80,27,80,27,71,27,"sp3s4dB"
{5%: v %0,27 ,89,27 6 2 7,68 27.6 .27,80,27,80,27,71,27, "ap3s4dB"
52: p
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APPENDIX F
{YPICAL TEST DAIA
MAN, DEVICE FROM TESIED LOCAL CONDITION  LOURS BOARD
T1 ~ SKAB02Z0 CONT 09-28-79 Pan Jungle 4617  NBN
BOARD: 2425-2448 2449-2472 *
FIELD BIAS CONDITIONS: VCE=10 Volts ‘

ERPP

Iso (nA) BETA VBE (V) DEVICE
Vog =16V VoE=V,Ic=2mA 13=200mA No. STATUS
(0~-1000) (25-400) (.5-2.5)
45.00 84 1.227 2425 Goad
53.0 25 1. 215 2426 Good * ’
49.00 86 .211 2427 Good
49,00 82 1.201 2428 Good
51.00 81 .201 2429 Good
47.00 103 1.225 2430 Good
39.00 93 1.204 2431 Good
: - S B e '
- - - SS1 B
40.00 85 1.190 2434 Good_ng :
- - - 2435 Missing ‘
38.00 98 1.18 2436 Good
44.00 76 1.184 2437 Gocd
51.00 79 1.189 2438 God
53.00 106 1.173 2436 Goad
59.00 76 1.187 2440 Goad
59.00 111 1.186 2441 :
6649, 00 -9 1,185 2442 Verified Failure
42.00 75 1.166 2443
43.00 85 1.176 2444 Goad
43.00 119 1.170 2445 Goad
42.00 104 1.193 2446
48.00 79 1.177 2447
42,00 76 1.170 2448 Goad
38.00 75 1.255 2449 Gaod
38.00 80 1.2% 2450 Good
33.00 91 1.221 2451 Good
36.00 67 1.213 2452 Goad
38.00 92 1.218 2453 Goad
36.00 85 1. 264 2454 Goad
35.00 79 1.210 2455 Goad |
- ~ - 2456 Missing
- - - 2457 Missing
30.00 82 1.202 2458 Good
30.00 89 1.216 2459 Goad
30.00 88 1.203 2460 Goad
32.00 85 1.190 2461 Goad
34.00 83 1.184 2462 cocd
35.00 97 1.178 2463 Good
34.00 89 1.180 2464
35.00 82 1.186 2222 %od
- - - S8l
32.00 124 L172 5467 n
32.00 74 1.174 gzgg good
- - - 1SSl
30.00 83 1.187 2470 Go s
30.00 44 1. 165 2471
31.00 103 1.175 2472 ®@ad

* Data was determined to be incorrect and was manually edited.
Data is stared on Transistor Tape, file nos.27 & 28
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MANUF
T'I.

TEST CONDITIONS - SKUNK HOLLOW

APPENDIX G

TYPICAL DATA SUMMARY

PACKAGE - EPOXY
CONSTRUCTION

PART NO.
SKA8029

(NEW)

BOARD ~ 2425-2448

FILE 38

2449-2472

- ALUM - GOLD WIRES - NO
COMMENTS - FROM TI - PEM TYPE TESTED

TYPE
NPN

PANAMA

DIECOATING

P2 SR SR ERERERRRRXR RS2SR Rt RREX2 2R RXRRRRZR2E 2]

*
*
*
*

*

READ OUT * HOURS

VATE

*
*

* MU-DAY-YR¥
R s L e I R R

*

*/03-12-73/*
*/07-19-73/*
*/02-28-74/*

*

* * % % ¥

12-12-74
09-15-75
U4-01-76
02-15-77
07-31-78
u9-28-79

*

* % % % *

ON
TEST

0
2,856
7,992

14,040
19,776
23,476
29,176
37,176
46,176

*

*

*

*

*

* NO.*ACCUMULATED* NO.* FAIL. RATE *

* OfF *
*DEV.*

*®

* % % % * X ¥ ¥ %

48
48
48
47
45
45
44
41
41

®

* % % % ¥ ¥ * ¥ *

DEVICE

1
1
1
2

HOURS

0
137,088
383,616
667,872
925,992

,092,491
343,292
,671,292
,040,292

44

*OF*
*PAIL* & per 1000 *

*

* % % * * ¥ * % »

OOV FOOO

*

% % % % % ¥ ¥ ¥ X

Hours

0.00
1. 68
0.60
0.60
G.43
0.46
0.60
V.48
0.52

dP OF 0P gp OP 0P OP oP OP

*

*

* % % % % % % ¥ %
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=== o I N W O
e 89 0¢ g 08 94 B0 ¢

LIRS PR

NORIR s s e ot ot e ekt i D EO I DU W NS = S

NHC\D@QO\U’I!&NNI—‘O” 6 90 2 85 o0 06 0 €4 00

APPENDIX H

SPLIT BOARD ROUTINE

"EIXING FILES 1 THRU 8 TO ACQOUNT FOR SPLIT BOARDS":

5,901 512,16 4]
dim Ceé 6 5,‘, 41
cll R '1' 08)

SRR R R

1 -Sitstis)

Lo s s ol

forpa'b '84

0C (02, ,11+C (b2 3 21 <C (P2, 31 [p2,9,4]

Xt
rcf pl C$,C(*]
ret

APPENDIX I

TABLE OF CONTENTS ROUTINE

"PRINT TABLE OF QONTENTS OF DATA ON TAPE":
d1m As[68] ,BE[M] ,X,Y TS {50} ,DS [20]
ept "ult le o) f

&TS&" "»T

foz I= ][.+lelil(T$) to 50

t
fmt 25x "CONTENTS OF TAPE ENTITLED - ",c50,2/

St 84Say s date?(29 June 1978)" 08
‘s da
“Bnt 80x520,5)

wrt 6I:‘D
fm't( 8 ILE #";wrt 6
for I‘l to 199 by 2
faf

i?ffAfﬁAfgﬁl,gto +4

ldt 1
4A3 3x %8,3x,04

m 6 1,8

next

end
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