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ABSTRACT

Computer programs which enable the reliability engineer to mechanically
abply tha "RADC Reliability Notebook," Volume II, September 1907, in obtain-
ing the failurin rete of piece parts are presented.
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SECTION I

INTRODUCTION

1. OBJECTIVE

The purpose of this report is to provide the reliability engineer with
a computerized version of the "RADC Reliability Notebook" (Vol.II), September
1967.

Basis of this effort was the number of iiiquiries to RADC for a computerized
version of the Notebook since publication.

2. RESULTS
A library of computer programs, written ii basic language for the General

Electric 645/Time-Shaxling System, which provide the reliability engineer with

a mechanical means of applying the "RADC Reliability Notebook" in obtainingElectrics 6/Tim-hrn ytm hc rovide thereiblt engineer with:
catastrophic failure rates for part-types covered by the Notebook. These
nrograms r9rovide the engineer with:

A. Short analysis response time resulting in cost savings

B. Capability of obtaining failure rates of a given part for various
stress conditions

C. Repeatability and minimization of error because of computer

assessment.

3. LIBRARY CONTENT

A listing of the computer programs contained herein is presented in the
table of contents. Computer listings and examples of the implementation of
the programs are presented in Sections I and II of this report.

Following is a list of part categories covered in the Notebook which are
not covered herein. This is because the failure rate prediction techniques
did not lend themselves to computeriLation or the math models were not avail-
able, and the GE/645/TSS basic language does not provide the necessary rou-
tines, storage, etc. which are required to perform numerical analysis to
approximate the functions.

A. Magnetic devices

B. Rotating devices

C. Electronic tubes



4. COMPUTER OPERATION

Instructions for the GE/645/TSS terminal operation are presented in the

"RADC TSS-6h5 Basic Reference Manual," October 1968.

5. PROGRAM AVAILABILITY

The intent is to make the programs available to the users of the RADC
GE/TSS/System through the system library. These users will be notified when
the programs are placed in the system. Others may obtain paper tapes of the
programs on request of RADC/EMNRR/GAFB/NY/134ý0.

6. FUTURE STUDIES

It is planned by EMNR to expand the library to include equipment and
system failure rate prediction programs, and convert this library from basic
to FORTRAN IV. With the advent of the FORTRAN library it is hoped that the
part categories not included herein can be incorporated.

7. WARNING

The computer programs herein do not have checks for values of part
parameters and stress conditions which fall outside the part specifications
or failure rate prediction model design.

2



SECTION II

PROGRAM LISTINGS

* This section presents a computer listing of the computerized version of
the "RADC Reliability Notebook," Volume II, September 1967.

S;These programs have been developed for piece-part failure rate predictions,
i.e. they enable the reliability engineer, to obtain the failure rate ofa

piece part for one or more stress conditions in one computer run (see Section
III for exanples). These programs have not been developed for obtaining
failure rate predictions of equipments or systems. As discussed in Section I
the development of such a library of computer programs is planned by EMNRR.

RESISTORS

A. Carbon composition

B. Film

C. Wirewound.
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CAR•ON C''MF3SITION RESISTORS

00010 DIMA10)*E( 10).C(10)aD(10).ECI 0)F(10),G( 150)PHC60)jJ(60),W(4,7) 3 3
00090 DIN I'$( 1OpUS( 10)
001630 PHINTTAIJ(12)J"FAILURE RATES FOR CARBON COMPOSITION RESISTORS"
00040 PRINT
00150 PRINT " DO YOU WISH INSTRUCTIONS ---- YES OR NO")
0t0t0 INPUT US
p00070 IF US"NO" GO7D0490
00080 PRINT
00094 PRINT "THX$ PRGHRAM CALCULATES THE BASE FAILURE RATE AND THE "

00100 PRINT "CATASTROPHIC FAILURE RATE FOR THE FIRST PERIOD OF LONOEVIT'
4000116 KNT"A MLTIPLE OF THE FIRST PERIOD OF LONGEVITY FOR CARBON COMPS

0120 PRINT "IN ACCORDANCE "
00130 PRINT"WITH TAE RADC R•LIABILITY NOTEBOOK* SEPT. 1967.
d@140 PRINT
00150 PRINT TAS(C1S)IIINPUT REQUIREIMENTS"
00160 PRIn,
0010? PRINT "1l HESISTOR STYLE"

00180 PRINT
06190 PRINT

0 4269 PRINT "g, RESISTANCE VALUE (OHMS)"
90610 PRINT
00928 PRI.T "3s ENVIRONMENT -- LABOPATORYt 0ROUND. ETC-.-"00230 PRINT

06940 PfItNT"4. THE MULTIPLE OF LONGEVITY AND THE VALUE OF Pl(l) IF TIHE"
S 00950 PRINT" FAILURE RATE FOR A MULTIPLE OF LONGEVITY IS TO BE CALCUS
00260 PRINT
00970 PRINT "So STRESS CONDITIONS"
00*80 PRINT
00190 PRINT " A* STR.SS RATIO w OPERATING POWE.VPOWER RATING"

8030 PRI•NT +'MAXa MIN AND INCUMtLENTOO
00310 PRINT

j 00300 PRINT S o. OPERATING TDIPERATURE (DEGREES C)"
08330 PRINT ' MAX. MIN# AND INCREU1NT"
00340 PRINT
00350 PRINT "NO TESt"
00355 PRINT
00360 PRINT "TH]E ONLY INPUT TO THE PROGRAM THAT iS REQUIRED FRM THIE"
90370 PRINT "NOTEBOOK I THE VALUE Or THE Pi(h) FOR LONGEVITY"
00300 PRINT "THE REST OF THE ABOVE INPUTS ARS CODED IN THE PROGRAM*"
0 10400 PRINT
00401 PRINT "IF ONLY ONE VALUE IS TO BE ENTERED FOR A STRESS CONDITION"

004400 PRINT "INPUt THE VALUE FOR MAX. MIN# AND INC --- EXAMPLE 1* 1, 1"
0 NA,103 PRINT
00410 PRINT"MANY OUTPUTS ARL CODED IN ACCORDANCE WITH THE INPUT CODES"
00490 PRINT
00430 PRINT "THE INPUTS AREI ENTERED BY THE KEYBOARD AS THEY ARE QUERIED"
00440 PRINT
60450 PRINT "DO YOU WISH TO RUNJ "" YES OR NO";
00460 INPUT US
00470 iFU$im"YES"GOTO0490
00450 W0070380
00490 PRINT

S06500 PRINT

80585 LET VS(8)a"NO"

'IL



ICARBON COMPOSITION RESISTORS

00510 PRINT
00590 PRINT "FOR WI"AT ENVIRONMENT IS THIS ANALYSIS TO BE PERFORMED?"
00530 PRINT "C1) LABORATORY (2) SATELLITE ORBIT (3) GROUNDs FIXED"
00540 PRINT "(4) GROUND* PORTABLE (5) AIRBORNEa INHABITED (6) GROUNDS
00550 PRINT "(7) AIRBORNEa UNINHABIT&D (8) SATELLITE& LAUNCH"
00560 PRINT "(9) MISSILE ------ INPUT I.2p3. oso.0R 9.")
00570 INPUT Y
00580 LET Y8Y
00581 PRINT
00582 PRINT"GRADE OF RELIABILITY w (1) UPPER OR (2) LOWER - INPUT I OR 3
00583 INPUT C7
00590 PRINT

00600 PRINT "WHAT IS THE RESISTOR STYLE) Ca) RC-O"2 (2) RC-O?o (3) RC-0$
00610 PRINT "(4) RC-20o (5) RC-32. (6) RfC-4 OR (7) RO-08"5
00620 PRINT ' INPUT 1 2v .*.s OR 7"

00630 INPUT S
00640 LETS1iS
00650 LET US(I)m"RO-20"
00660 LET US(2) "RO-07"
00670 LET USC Wa"R"C0511
00680 LET US(4)'ROC-20'
00690 LET US(5),01RC'391"
00700 LET US(6)m"RC-42"
00710 LET US(T7)u"RfC08"
00720 LET US.US(S)
00730 IF S<a3QOTO0780
00740 IF Sm7GOTO0770
00750 LET Sw3
00760 GOTO 0780
00770 LET $54
00780 PRINT
00790 FOR 1l= TO 4
00800 READ A(I),BI)a (I).ECI),F(I)
00810 NEXT I
00890 FOR IwITO5
00830 READ W(l)
00840 NEXT I
00850 PRINT "RESISTANCE (OHMS)",
00860 INPUT 6
00870 LET YmYB
00880 PRINT
00890 PRINT "IS THE FAILURE RATE FOR A MULTIPLE OF LONGEVITY TO 8911
00900 PRINT "CALCLLATED --- YES OR NO"J
00910 INPUT VS
00920 IVSl"N0"GlOT00980
00930 PRINT
00940 PRINT "MULTIPLE OF LONGEVITY AND PI(L) a"l
00960 INPUTC8,C9
00970 PRINT
00980 LET RaG
00990 LET Y-Y*,
01000 IF 6>99G0TO1030
0 ILI 0 LCT Yl- I

01620 GO TO 1130



CARBON COMPOSITION RESISTORS

01030 IF G>IE5 60 TO 1060
01040 LET f1"2
01050 GOTO 1130

I 01060 IF G610E6 GO TO 1090
01070 LET YI"3
S 01080 GO TO 1130
01090 IF tP1E7 GO TO 1120
01100 LET Ylm4
01110 00 TO 1130
01100 LET Yi,5
01130 FOR IwITO 1811140 IF SJ-T SITO1170

010S0 "EAD H(I)TJ(I)oTT
01160 80T0110
01170 1FS* 30OT1200
0 110 lar MAH(Is T4 ( I).- T

01190 GION l AisTTMIN

019170 NEXT I
0 1120 1 FUSC 0) to1Y ES11TH EN 13 30

01930 PRINT
01240 PRINT "MAX. MIN AND INCREJ4ENT OF STRE SSPRATIO all;
0 1170 INPUT 91#328.v B3
0 1280 PRINIT
0 1290 PRINT "MAXo M IN AND tNGREMIET OF 0pEiR, TEMHPER'ATURE (DEGRiIES 0)

01320 INPUT TI, Tgo T3
01330 FOR! i1T5
01340 PRINT
01350 NEXTI

01370 PRINT

01380 PRINT
01390 PRINT TAB( 1 )J "CARBON COMPOSITI0.N4 RESISTORS"
1101400 PRINT
I 01410 PFUNT TAB( 0)I"STYL•" US
01490 PRINT
01430 PRINT TAB5C0)J"RESI 1TANCE .')iRo

01440 IF Y5,'GO01470Tu'JY
01450 PRINT "POWER CODE *11MY

01460 PRINT
01470 PRINT TAB(1?) 4I'1NVIRONM1'JT CODE "1)Y8
01480 PRINT
01481 LET VS(1)w"UPPER"
01482 LET VS(COau"LOVER01
01485 PRINT TAS(13)"ORADE OF RELIABILITY w"iVS(C7)
01490 PRINT
S1500 IF 0g900GOT01530
01510 PRINT TA(5)JOOIULTIPi.E OF LONGEVITY wHJC8* "*PI(L)U"J19

W 1520 PRINT
01530 FOR I,,B2TOBI STEP= B3

01540 PRINT

01550 PRINT "'STRESS RATIO m-jiI
'Il 01560 PRINT] 01570• PRINT "TEMPERATURE"* " FAILURE RATE (2/1000 HRS,,)"

6



CPL ".N COMPOSITION RESISTORS

01620 PRINTTAB( 15);"LCB)"' TAB(30);"L(R)'"$TAB(50);"L(RL)"
01630 PRINT
01631 IF C7=2 THEN 01635
01632 LET H=H(Y-1)
01633 LETJwJ(Y-D)
01634 GOT001640
01635 LET H=HCY)
01636 LET J=JCY)
01640 PRINTi 01650 FOR TuT2TOTI STEPT3
01660 LET KmF(S)*EXP(({T.273)/A(S))tD(S))*•XP((I/B(S))tE(S))
01670 LET A=(K*G(Y1)*H+J)*C9
01690 IF C9<>'OGOTO1720

-I 0 1700 PRINT TpKj1K*G(Y)*H+,Jp"NA"
01710 GOTOI750
01720 PRINT TL,•K*G(YI)*H+JA

01750 NEXT T
01760 PRINT
01770 NEXT I
01780 FOR I='1703
01790 PRINT
01800 NEXT I
01810 PRINT
01820 PRINT
01830 LET T8m0
01840 PRINT TAB( 13)3"MATH MODEL."
01850 PRINT
01860 PRINT" L(R)sA*EXP(CCT+273)/NT)tG*EXPC((P/PO)/NS)IH"J
01870 PRINT "'*PLCR)*PICE)+SIGMA(E)"

01880 PRINT
01890 PRINT " WHERE:"
01900 PRINT "AIA"" F( S),"NT="JA( S), "NSu"IBCS)
01910 PRINT
01920 PRINT "Ja"; C(S) P "Ga=' DC S)'"H3"; E(S)* "PI (R)m"3 GCY1)

01930 PRINT
01940 PRINT "UPPER PI( -"SH(Y -- ),"UPPER SIGKAC(E)="*4J(Y-0)
01950 PRINT
01960 PRINT "'LOWER PICE)=";HCY),"LOWER SIGMA(E)m'"jJCY)
01990 PRINT,

02000 PRINT
02010 RN"*****************************
02020 PRINT
02030 FOR I=TOl0
02040 PRINT
02050 NEXT I
02060 RESTORE
02070 PRINT "DO YOU WISH TO RUN ANOTHER ANALYSIS -- YES OR NO";
02080 INPUT US
02090 IFUS="NO"THEN2380
02100 LET C9=0
02116 PRINT
02120 PRINT "IS THE ANALYSIS FOR THE SAME ENVIRONMENT -- YES OR NO"J
02130 INPUT US

oR140 IF US"NO"GOTO0500

7



CARBON COMPOSITION REStSTORS

02150 PRINT
02160 PFINT"IS THE ANALYSIS FOR THE SAME STRESS CONDITIONS -- YES OR NOW
02170 INPUT USCS)
02180 PRINT
02190 PRNT"VIS THE ANALYSIS FnR THE SAME RESISTOR STYLE -- YES OR NO"J
02200 INPUT US
02210 PRINT
02220 I F USNO0"GOT00590
02230 PRINT

> 02240 LET S-SI
02250 GOT00650

' 02260 DATA 25,-28.1*.1.195E-13,25.-.31,1,1,399E.13
* 02270 DATA B5...42,.I,1,.P2E-10,25.5.625,1,1,S.6E-10

02280 DATA 1. 1, 11. 1 1.62.5
02090 DATA I,.0001,..0002,.0005, 1"5.*001.002*-001
02300 DATA 1-04*.0001o.0002,-.0005. 1.5.001j.002,*001
02310 DATA 2p -0004. o0005s , 0081 4. .002-..003~.*0o3
-02320 DATA 5.r.2008a.001..002A, l0o.004p.005,.006

02330 DATA 4,.0006, 001 .e01, 8.*003#* 005,.003
1 02340 DATA 7?,0R1.-0mog 002.e 14,.'005..008*.006

0I 12350 DATA 8. * 0) 1* 9 002a. .00 * 0s 05a. 008. o 006
I 02360 DATA 15,.o*05.002..002.w 40. .01a.008..006

S02370 DATA 20..-605.003.h.003a 80,,01.-01..01
02380 END

'11
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FILM RESISTORS

00010 DINA( 110), BC)PCC1)mD( 18).EC 1),., FC 10)., 150)#H( 60),J(69) pC46,7)
00090 DIN VIC I0)sZC4)#USC I)
00030 PRINTTAS( 15)JWFAILURZ RATE FOR FILM RESISTORS"
010B40 PRINT

005-50 PRINT" DO YOU WISH INSTRUCTIONS -0- Yt'h OR N0's
0p060 INPUT US
09070 IF US-"NO" GOTO83810

00090I PRINT"THI S PROGRAMl CALCULATES5 THE RASE FrAILURE RATE AND THE
00100 PRIM T"CATASTROPHI C FAILURE RATE FOR 'IHS FIRST PERIIOD 0OF LONGEVITY'9

PRUNT"A MULTIPLE OF THE FIRST PERIOD OF LONG TY FOR PLK "SIS
00190 PRINT"IN ACCO11DW4OE "J
00130 PRINT"WITH THE RADC RELIABILITY NOTESO0Ko SEPT* 1967*

00140 PRINT
00150 PRINTTAC i5);'"uIPUT RXQUIRDIENTS"
0o160 PRINT
00170 PRINT"I, RESISTOR TYPE -- POWER# PRECISION, ESTABLISHED RILIASILY
00180 PRINT" OR INSULATED"
00190 PRINT"'* RESI STANCE VALUE
00000 PRINT"3* ENVIRONMENT -- LABORATORYo GROUND* ETC*
00,e10 PRINT"4* MULTIPLE OF LONGEVITY AND PICL)
00200 PRINT"$5. ROL IABIITY 1#EVEL
00930 PRINT"6: RESISTOR CHARACTERISTIC
00240 PRINT"?* RESISTOR POWVER (WATTS)

00250 PRINT"8. NA* X MIN AND INC OF THE STRESS RATIO AND OPrZR TDIPfASI
00351 PRINTTAB(13)IWSTRESS RATIO a OPERATING POVER/RATED POVERW"
00960 PRINT

40870 PRINT"NOTES"
00280 PRINTHTHE ONLY INPUT TO TRlE PR•JGRAM THAT IS REWUIRED F'ROM THE"
00200 PRNT"NOTES•OOK IS THE VALUE OF THE PICL) FOR LONGEVITY"
00300 PRINT"THS REST OF THE ABOVE INPUTS ARE CODlk) IN THE PBOGRAH"
00316 PRINT
03300 PRINT"MANY OF ltE OUTPUTS ARE CODED IN ACCORDANCE WITH THE INPUTS"
00330 PRINT
90331 PRINT"IF ONLY ONE ENTRY IS AEQUIRSD 1OR THE STHS95 RATIO OR THLA'
00339 PkIMT"q)PtR TX4PKRATUJUl INPUT ITNE SAME VALUE #OR 4AXip HNI AND 1110*4
30333 PRINT

00340 PRINT"DO YOU VWI. TO RUN - YES OR NO")
00350 INPUT US
00360 I USN"YES"'0 T00309
00370 GO TO 3160

90380 PRINT
60390 PRINT
01490 PRINT
00410 PRINT"FOR W4AT ENVIRONMENT IS THIS ANALYSIS TO OE PERXORMED•"
00400 PRINT"( 1) LABORATORY (2) SATELLITE 088T (3) 0IW)IMUM FIXED"
00430 PRINT"(4) flROUNLW PORTABLE (5) AIRMO•&S IN4ABITEO (6) GfROUI)11#
00480 PRINT(9) MISSILJE ------ INPUT 1.s.3#v..e..R 9WJ

00J460 INPUT Y
00470 LET Y~mY
00475 LET US(8)m"VO"

004•0 PRINT
0 0483 PRINT

9



FILM RESISTORS

00499 PRINT"! S THE ANALYSIS FOR C1) POVEl. C ) P',ECISIONe (3) ESTABLISH9
005"0 PRINTREL.IABILITY OR (4) INSULATED FILM RU31STORS - INPUT 1M91,3 0O
00501 INPUT YS
06606J pIMNT

00503 PRINT"?RADE OF RELIABILITY (1) UPPER OR (2'., LOVER - INPUT I Of 92"01S14 NPUT' C?

MIS, Ap oi-.a 0001911580
00516 jPRtWT
00517 PRINT"THE REL NAT MODEL OP THIS RESISTOR IS FOR UPPER GRADE ONLY"
:IISIS "PRINNT"SEE PAGE 45 OF THE NOTEBOOK"88519 LET CTA I
11590 PItiUT

0543 PRINT"R2SISTANCE COMS)n"J
00540 INPUT R
*05N PRINTi0560 PRXNT"I S tit F*. FOR A MULTIPLE OF LONB0 VITY TO BE CALCULATED -16O570 INPUT V%(v)

#0#!N LET Yya8
0O590 IF V$P)4Y"00701640
40000 PRINT

08611 Pfk1Tw1ILTIPLE OF LON6EVITY AND PICL)oJ.
00630 INPUT C06 C941#640 PRINT
0*651 LEIT VSC D)-"P0VER FZILM (NIL-R-118004)6
11661 LET VSiI)a'*PR••I SION)t leLN CWIL-R,-1I859 (11) )'o
I1678 LET V$S3baeAFIXED ESTABISHED RELABILITY FII+d (NIL-R-55182 (MIR) 7P
00"S LET Vl(4)w'•INSU6AT*-D FIXED PIUM4 (NIL-R-0654 C•IL) Y"*liii LET V10VOYS)

16701 IF YS 003 W TO 876011711 P-'lIHT"*RXLlAVILITlr LEVU. ,f,,,"

01791 PRINT* ( (1) S (11) Rm (3) P 08 (4) N ) W - INPUT 1oB.3 OR 4*)
00730 INPUT Y?
61740 LET S46

01756 PRINT
6,760 IF Ys'u4 QOTOS7I0
66770 LET? S"?
016769 0 YS 00101790a10067 71100o1,81
00790 PlIXT"RESIZIOR CHARACTISISTI0 " P I)R 6"1
00600 INPUT US
66616 PRINTWeeH IF Us"WPO*e0198•S6
068,3Ni LET 40964040so To losebTo0064 W 1I0 10o0
06850 LET So 1
696860 10 10*0
006O a~m PREcISION1 FILM
00860 PIUNT"WIAT IS TH• RSSISTOR CHARACTERISTIC (1) B6D (0) C.•EF"
14681 PRINT"TOlR (3) 1 ---- IWPUT 1*go OR 3")

1-9t1900 LET U0t0D "**D"

o19nt LIT US(O)foGoam AND pMORS1 LET US(3)%l'*Qf
$0930 INPUT S
00944 LXT USlUS(S)

""1
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FILM RESISTORS

00950 PRINT
00960 PUS411•-WHAT IS THE RES. POWER CI) 1/280, C2) 1/11I (3) 1/8. (4) 1/4
08970 PRINT"(5) 1/2, (6) 3/4. (As) I# OR (8) 2 WATTS'
00980 PRPINT"INPUT . aOli
00990 INPUT Y6
60995 LET C6-Y5
01000 IF S.2TH4N0102011 LT Y6mY6"
91010 LET -~Y1
31020 FOR ltl 7O 7
01030 READ ACI),v8(CjC(I)D(1)&ECI),FcI)
61040 NEXT I
01050 FOR I1m1T96
01060 READ O(1
01070 NEXT I
01080 PIJNT
0 1090 IF U$<d)ft,,E$",G01)I23q

l01180 PRIN17A8 17)S"STRESS CONDITIONS"

.;1120 PRI;T"zAX; HIM :: INC OF STRESS; RATIO" E

01160 IMPUT B1,B2*f13

01170 PRINT
01180 PR.INT"MAX, MIIN AND INC OF 0PER •.IrEPRTUP.E (DEGREES; W"

0 121• NP'JT TI*T,,T3
OIP20 PPINT
8 IL30 ONYSGO'TO 1 310.a 1840* 1330* 1330
0 1,240 LSTImS*28*4
01950 FOR 11i1'04
S01260 FOR IB-7TOISTEP-I
01270 LET W(IIs19)-G(C)
01280 LET ll-1
01290 NEXT 12
01300 NEXT It
01310 LET 3$+2÷

61320 LET YwY*209
01330 PRINT
01340 PRINT
01350 IF Y5).2 0OTO 1473
01360 IF FP99 00 TO 1390
01370 LET YIoI
a1389 GO0TO 1630
01390 IF 10*109908 GOT01420
01400 t.AT Y1img

01410 s0o0T1630
01490 IF Fv-IE6 GOT01450

01430 LET Y1w3
01440 OTO91630
014580 LET Ylu4
01460 QDT0 1624
01470 IF W99 00 TO 1509
01460 LET Yl-!I

(01490 0O TO 1570
01500 IF i1014 GOT1530
01510 LET Ylei
01590 00701570



FILM RESISTORS

0 530 IF RaIES 60 TO 1560
01540 LET YZ "3
81558 )DTO 1570
01560 LUT YI-4
01570 LET YlaYI4+88
81589 LET Y/8+27
01590 IF YS,,3GOTOI630
61692 LET Y1MYI+4
31610 LET YmY-27
81620 LET YuY*2+36
01630 FOR Iu'1T054
91648 READ fl(I)*JCI)

0176S NEXT I
0 16" FOR IaI1T 4

JZ_ t11671f READ l(1)
9 166 NEXT I
91690 IF YS<42,20O01710
t9i1i7l LET 6(YI)wW(YI&Y6)
891118 PRINT

S1 i72 PRIMTTAB 17); lVS
0 1730 PRINT

01740 IT Y522 60T01760
01750 PRlMTTABC1?)$"*CHARACTERISTIC US
e 1760 PRINT
01779 PRITTAM C10); "RESI STANCE i-"S Rp
@1780 IF Y5,:2001'01810
01790 PRINT"POVER CODE su"C6
01800 PRINT
81610 PRINTTABC17);"ENVIRONMENT CODE ="iY8
016*0 PRINT
@1621 LET VS(I)n"UPPEP'
018*2 LETVSC 2) -*LOWER"
01823 PRINTTA.. 13);JGRADE OF RELIABILITY i"JVS(CT)
0 Z24 PRINT
01835 IF YS,€'300T078?0
8 1849 PRINTTAU( 10)3 "RILIABILI TY LEVEL. CODE w.5
91850 PRINT!7
9 1566; PRINT

01876 IF C9s6G0TO1900
01880 PRINTTA9C5)"WM.LTIPLE OF LONGEVITY -"SC., "PI(L)w"mC9
@1890 PRINT
01960 FOR Ls821OB1 STEP 83
81919 PRINT
01920 PRINT"STRESS RATIO uwJI
01930 PRINT
01940 PRINT"TD4PIPRATURK"D " FAILURE RATE CZ/1090 HRS,)"
01960 PRINTTAB( 1S); "LcB)"$ TAB( 30)3 zLC R)"; TAB(50)"s•(AL)"
81965 IF 8(YI)4-fT6I3II2900
91i966 PR/IdT

01967 PRINT"THE RESISTANCE FACTOR. PICRV), FOR THIS HESIS.TACE AND VATTS
0111968 PRINT"IS 1A -- SEE THE NOTEBOOK PAGE 41"
51969 6so"2274O

2030" PRINT
11201 1FC7-260T002006
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FILM4 RESISTTORS

"02062 LnTH*H(Y- i)
42003 LETJ=J(Y-1)
02004 601D02010
02006 LETH"H(Y)
02007 LETJ-J(Y)
02010 OIY5GO TO2020., 20 0 22250*202
02020 FOR T-TgTOTISTEPT3
02038 LET K4mFCS)*EXPC(CT+273)iA(S)t DCS))
02040 LET KKE*XP((1/BD(S))*C((T4.73)/ 273)*C(S)),t(S)
02050 LETACX*0G(Y1)*HJ)*C9
02079 IF" tSaROT2150
02050 IF C94,O GO TO 2110
02090 PRINTTK,ICK*G(Y1)*H+JP "NA"
02100 OD 70 9140
02110 PRINTTjKK*G(Y1)*H+JPA
02140 00 TO221i.• 02150 I G9-<>pGTHEN92190
09160 PRINTTPKPK, •*G(Yl)*H*J)t2*5#-n"A-
02179 GO T)'2910

02190 PRINTTPK, PCK*GCY I)*H+J)/9* 5,A/2. 5
02210 NEXT T
02220 NEXT I
02230 00 1002730S 2240 PRINT
02250 FOR TTTO'1TI STEPT3
02260 LET K•!C5)*ECP((?.273)/ACS))tD(S))*'xP((z 1 'acS) ))
02270 LET A"(K*GCfYI)*H+J)*G909990 zIF YS-<1ý300102370
02300 I FC9-cb THlN/09340

02310 PRNTTK1KC*6C(YI)*ZCY)*H&"NA"
023290 GO?0O36
62340 PRINTT K.,K*G(Yi)*ZcY7)*I.*XY(yI)7hCY7)*,*0*9
023"0 10O T 243P,98379 1 tlP? |," 0 *S 'l IXi4,41*

%2350 PRIN TT& K* K* ac Yr ) *H. •eh *A"
02390 OG 702 430
02410 PRINTT#K1c*(I(Ycl) ++JjFA

92430 LECT T
02440 LET 1G" T
02450 01T08990
02466 FOR I'1103
$2470 PRINT
09469 WXX=T I

02730 PRINT
00740 FOR I"1IiN
09750 PRINT
0 27"8 NEXT I

0277 RS610 lX
08780 PRIU"I3"• YOU WISH TO RUN ANOTHER ANALYSIS -- YES OR NO"
38790 ýMPTfl Us
9$000 A.V USN,'NO" GO TO 3140
0681,0 i. C9come0000 PRINT
02830 PRINTMIS V49 ANALYSIS FOR THE SAME ENVIRI0NMT -- YES OR NO"I

133



FI.. RESI 51 RS

03849 INPUT US
t2850 If US""N0"e0ThOl39@

2066 PRINT
80670 PAINT"IS WE ANL.YSIS FOR THE SAME STRESS CONDITIONS -- YES OR $Or
8860N INPUT US(8)

98890 PRINT"IS THE ANALYSIS FOR TKH .5NS RESIf.TOR TYPE -- YES OR NO"j
I Q909 INPUT US

2 If i892 80 SS5

1 l2930 DATA 551. l*ls45p. 9 2s6#1 - 3 * 11E-3
ll829 DATA $51. .72.a89*8.66.l-3A1iE-3

4299S DATA 9 4-.;8i.8..lmI.87E.-6s IGO8.1-05#@.Slls-5E-5
09960 DATA 901*t9*0* 1, to 1*932-6
@8978 DATA 1 o.@.ia1.1.B.53-6.30* 1.I• .0g.3-a6.a.3g5g-6
08983 DATA 1.g1o 1-3.3o5

0 @2990 DATA 8.6..i 3*40 5,3-6.4.B0.,3.759.5*.S•.3.7S., 3*3d5
031109 DATA 2., .. o.5.. .4. 3g.g-S.5l*SIsg*s2s51-8,olv
03810 DATA 0#S.6A*.5#3.6p 6 *•,3•375,sa.5•8.5, 3.75s3S1 03626 DATA3#2. 1.5. 1. I , I* 549, 44# 3. 2:25p I*. S.;5, 225, 1.8
63830 DATA Oj.1.S3o 3. 5a3* 6#4. 5,3*75#.s9.s..g53.o75s3..3-5
138158 DATA t.ii,1.5. 1.5.1,.-.4

13860 DATA 1,..g1, 4.5..8eeS165#.$.eI e7.5o.015, 6.s, o5.012, 1..o3# 15, .e4
83878 ATA 95o,, 3*.I
63888 DATA 1,#51tS 3&..08S, 1.0...s1s85.3.2E-ASS.t1E-48.4E'4
@3890 DATA 6pa8"4. 9# 2-3* So 1224o 1 So LI")I SE-4 96# 98E3# I"3 o 18.6" 4
03100 DATA 853SE-Sp 81s f..3,p7654%-3gS.a52-3# ISO& IE-f
31t DATA Is## 1 1If*$*5e6. .0. ii 618 ,o 1ij,85-- • I $311g UATA oN~vto,i •#~ 3* 0f- i61l 1#6# eO 1•l, 1•. -iitSm5#*.9I1, I. 5v* 0008
31310 DATA T •.0•l4 08 .,o0•85 gt ~• iR ••01

03140 DATA t5,0)085 10*I5.85*0 ,sO9*ti3# 3S. ,006
0t3150 DtATA 1#,31-1* i*#6
e 31"I =081
0l31 'PRINT
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I
FIXED WIREWOUND RESISTORS

00010 DIMA( 10),f( 10),CC 10)aDC 10)PEt lf)iF( 10), G(1j50),H(60)&.j 6 7W41T

00020 DIMVS(10).US(C10).LS(50)
00030 PRINT TAB( 13)TJ"FAILURE RAE FOR FIXED TIRLSTOUND RESISTORS-
00040 PRINT
00050 PRINT " DO YOU WISH INSTRUCTIONTS--- YES OR NO"
00060 INPUT US

00170 1PFR NT"I RHENITO T0E430CUAE RPO

00080 PRINT
00090 PRINT ".HIS POPA CALCULATE3 THE BASE FAILUSE RATS AND TaVA
00100 PRINT "CATASTROPHIC FAILURE RATE FOR THE FIRST PERIOD OF LONGE
00110 PRINT"A MULTIPLE OF THE FIRST PTRIOD OF LONGEVITY OF WIHEOU R
00120 PRINT RII L ACCORDANCE AOJ
00130 PRINT ".WITH THE RADC RLIABILITY NOTEBOOKs SEPT* 1967-
00140 PRI N T
00150 PRINT TAB(IS)JINPUT REQUIREMEOPTSP

00160 PRINT

S~00170 PRI:NT"io RE•SISTOR TYPE -- ACCOURATE OR POWER

00800 PRINT "O INSULATED"
00190 PRINT "T O 5INUSTANCE VALUES00200 PRINT "3o ENVIRONM•tENT -- LABORAT'OR• GROUDs ETa,

00210 PRINT"4I VALUE OF PICL) FOR MULTIPLE OF LONGVITY00220 PRINIT"S, REL.IABILITY GRAVE -- UPPER OR LOWE

00930 PRINT "6D RESISTOR CHARACTERESTIC
00340 PRINT"7, MAX* NIN AND INCREMET OF THE STRESS RATIO AND OPE TEN
00350 PRINT TAB( 13)JR"STRESS RATIO - OPETING A PODEDIRATED POWER"
00330 PRINT
00375 PRINT "NOTE"
00380 PRINT "TIE ONLY INPUT TO THE PRUGIR TKAT IS TREUIRED FRATIO RLE"
00390 PRINT "NOTE00ERTURE INPOUTK I THHE PIS(L) FOR LONGEVI A"00300 PRINT "MI)D TH E SISTANCE STYLE -- EXAMPLE RW 70"

00310 PRINT
00310 PRINT "THE REST OF THE ABOVE INPUTS ARE CODED IN THE PH0O4RAM
00330 PRINT
003410 PIUNT 14MANY OF THE O UTPUTrS A~RE CODED IN A4CORMC WITH THE INPU

00350 PRINT
00360 PRIN•T "'IF ONLY OX ENTRY IS REQUIRED FjOR IRE STRESS RATIO O.R •Hi"v

00370 PRINT "0PER TEMPERATURE INPUT THE SAMEjIVALUE FOR MAX# M AN ISO
00380 PRINT
00390 PRINT "DO YOU WIH H TO RUN "" YES ORI NAT#
00400 INPUT US
00410 INFUST"YES"(TH4N043P
00490 GPIT0"870
00430 PRINT
00440 PRINT
00450 PLI N'T
00460 PRINT "FO WHA NVIRONMNT IS THIS A YSIS TO BE PE"MMIDT"00470 PRi N T 1'(1) LABO)RATORY (2) SAT2.LITE ORBIT (3)* GROND& FIXED"
00480 PRINT "(4) GROUNDp PORTABLE (5) AiPJ)0HMZ INKAB.kTSD (6) 4MN
00490 PRINT "(?) AlIBONE, UNINHABITED (8) SATELL771o* LAUNCH"+
00500 PRINT IC9M MISSILE. ------ INPUT lp2*3,,.,*-v09 9""S
00510 INPUTY
00526 LET YSwY
a 9630 LE-TU$ba"'`
00540 LET USC8)'*"N0"



FIXED WIREWOUND RESISTORS

o1I 90550 PRINT
00560 PRINT
005TO PRINT'IS THE ANALIY•IS FOR (1) ACCURATE OR (2) POWER WI REWOUND"'
00580 PRINT "RLSISTORS A- INPUT 1 OR 211;
00590 INPUT YS
00600 PRINTS 00610 LET US(i)Q"ACCURATE WIREWOL•X FIXED RESISTOR (NIL.-R-93 (R5))"
00690 LTUS(C)a"POWER WIREWOULND FIXED RESISTOR (•4L.R-06 (RW))"
0 6330 IPUS( 7)* Y•ES"THEN06?0
00640 PRINT "GRADE OF RELIABILITY (1) UPPER OR (9) LOWER -, INPUT I OR 9
00650 INPUT 07
00660 REM

A07 PS~. R`1 NOGVT TOTEiALUAE90680 LET YmY8

00690• PRINT "RESI STANCE (OHMS•),04

30700 INPUT R
00710 PAINT
0070 PRIT "IST THE F#R@ FOR A MULTIKE OF LONGVITY TO BE CACUATED
00130 INPUT VS(9)
00740 LET YwYd
0 07SO I FVSC 0) YE"Hf09
00760 PRINT00170 PRINT "MULTIPLE OF LONOIEVITY AND PI(Lh)>"

0 0760 INPUT 8.G0900796 PRINT

00Of00 I PUS( 8) 6"1Y VTHN0 90
00810 PRINT TAB( 13)J')STRESS CON.)ITIONS"
0OIS0 PRINT

030P111N T "MAXo 141N AND INCREMICNT OF STRESS RATIO 01)J
00840 INPUT Ao1i.213
*0 50 PRINT
00860 PRINT "MAY# MIN AND INORCHENT OF OPERATING TEMPERATURW (DEGRECES 00
0080• INPUT TI. TOPT3
sou0880 PAINT
O0age FOR IuTo03
00900 READAI.)(I).fl(I).SCI)a cI)
00910 NEXT I
00990 PORIwZTO?
00930 EADGC IT)
0 09 40 NXXT I
009,60 FOR INITO036
00960 RKAD H(I),J(if
00970 NI•XT I

80980 LET Y.*Y*
00990 lFYS.O9THZNILOO
014~00 LWT SloI
0 101081 IFRiTHEN 1040
01090 LST Ylwl
01030 0OTO1760
01040 1 PO I TPRW1 0I70
01050 LIETYm0
01060 GoTo 1760
01070 I P' IGOTOI100F 01080 LETYVI3
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FIXED WIREWOUND RE$SISTORS

01090 GO TO 1760
01100 1 FH>, I E4THEN 1 130

01110 LET Y1=4
01120 60TO 1760

013 FR, I ESTRENJ1160

01140 L EY1*5
01150 G0 TO 1760
01160 1FP1E6TH11419200
01170 LETY1f6

S1180 G0T01760
01190 LETY1*7
0 1200 LETYY+18
01010 PRINT
01200 PRINT "R1$ISTANGY CHIARACTERISTIC itU OR V11
01230 INPUTUIS
01240 IF' USf"V'TdI•Ji70

0 |1260 GO0TO0IadQ0
0 1670 LETSm 3
01280 POR Ilt TO 35
01200 RMA L&C I)
01300 NEXT I0 1310 PRINT

S0130 PRINT "RESISTOR STYLE a (BE& NOTSOWOOK PAGE 63)"s
01330 PRINT
o i a40 INP~UT Vs
01350 PRINT
01360 F01O ImIT035
01370 1PVSwL S1)TH•N1430
0 0310 NEXT I
01390 PRINT '11.111 S•TLE ENTRY I1 NOT AS 11 THE NOTSO0OK TRY AGAIN"
01400 RESTURES
0 1410 PRINT
0142•0 0OTO130
01430 FOR dlF*1T1((l-0*)mS
01440 RED A$

01450 NEXT JI
01460 FOR ImIT08
0 1470 RKA06(tI)
01440 PRIINT Gt(l),t
0 1490 W AT I

0 1510 LET Ylil
01620 LF W100 fI4INI680
01530 LETY1*2
01540 GOT01760
01550 1!F 1W00 1HIN1580B

01570 G0T01760
01500 1 FO I006WNN16 10
01590 LET Y1i4
01600 GOTO17601
01610 I Frr 1940 OTO 1640
01600 LETY1t5

17



FIXE!) WIREWOLkND RESISTORS

01630 60T01760
01640 IFWIE5THfLV1660+r+0 1650 LETYlw6

0 166iA I FR~1I-5S5THRN1690
01670 LET YI-7
0 61680 GOI 176
01690 IFbaEsm5wql17ao
01700 LET Y1Te
61718 6OTO 1760

01790 PRINT "THE VALUE IS TO GREAT FOR THIS ANALYSIS. TRY AGAIN.0 1730 RESTOiRE
01740 RESTORE$
01750e80 TO 0690
01760 FPRINlTT 6
01770 PRINT
01780 NEXTI
01"f PRINTTAB( 13);US(YS)
01600 PRINT
01810 IV •S4 3 9INT 9 18 40
0 1620 PRIN T TAB( 17?)1 "CHARACTERI STI C ") US
0 1830 PRINT
01640 PRINT TAB(10)J"RESISTACE FllskU
01850 PRINT TAlC 17))"ENVIRONMENT CODE "JSY8
01860 PRINT
01870 LET US(1)C"UPPER"
0 180 LETUS(C)w"LOWER"
01890 PRINT TAS( 13)J "GRADE OF RELIABILI TY m"IV S(0C)
01900 PRINT
01910 IF C91UTHliI940
01980 PRINT TAS(O)5"MULTIPLE OF LONGEVITY al"O8,P "PI(L)A"109
01930 PRINT
01940 FOR I'SITOBI STEP 13
01950 PRINT
01940 PARI NT "S5TMSS RATIO ~II
01•70 PRINT

090PRIN T "fl04PtRATUftg::s F AIUREIJ RATE (211001b HR*01990 •P.INTTA2(15) J"L(U) *•;TAB(30) ; 'L¢R) "' TAB¢ SO) J "L( II) "

02060 IFGCYI)caATHflNQbO0
0•810 PHI N T
0902, PAINT"THE JMSISTANGS FACTOR. PI(RW)h FOR THIS RESISTANCE AND WATTS
09030 PRINT"I5 NA -- SEE THE NOTEBOOK PAGE 64"
08040 607O08800
0*0b8 PRINT
08060 I fCT•uI THiEN 1O00
02070 LTH*mH(1Y 1)
09090 GTJi081)

02100 LETHalitY)
02110 LRTJuJCY)
601210 ON T880702130*905e
08130 FOR TwTOTOTISTEPT3
69140 LET KFC()*ItXP(((T+273)/A(M))9D(S))
0916 LET KeK*EXPCC(/II(S)),((T+973)/g73),ocs))tE(S))
09160 LKTASC(K*GCYI )*HdJ)*C9



K\

FIXED WIREWOUND RESISTORS

02170 IFC9gc0THEN2200
02180 PRINTT, KK*G(Y1)*H+J,"NA"
02190 00T02T10
02200 PRINT "I'KK*GCYI)*H+JPA
02210 NEXT T
02220 NEXT I
02230 GOT02350
02240 PRINT
02250 FOR T-T2TOTI STEPT3
02260 LET Ki{FCS)*EXP((CT+273)/A(S)ýtD(S))*EXP(C(I/B(S))tE(S))
02270 LET A=(K*GCYI)*H*J)*C9
02280 IFC9<>0THI•2310
02290 PRINT T,1CK*G(YI)*H+J,"NA'

02300 GOT02320
02310 PRINT TKK*GCYI)*H+JoA
02320 NEXT T
02330 LET T"8=
02340 GOT02220
02350 FOR IulTO3
02360 PRINT
02370 NEXT I
02380 PRINT ACS),B(S),C(S)pD(S),E(S),F(S)*H,3,J*(YI)*C9
09390 FOR IsITO1O
02400 PRINT
02410 NEXT I
02430 RESTORES
02430 RESTORE$

02440 PRINT"AiNOTHER ANALYSIS "" YES OR NO";
00450 INPUT US
02460 IFUS<0"NO"THEN2480
0 2470 GOM02870

02480 LET C9=0
02490 PilINT
02500 PRINT "IS THE ANALYSIS FOR THE SAME ENVIRONMENT "- YES ORW N'"$
02510 INPUT US
02520 1 FUSw "N0" THEW0430
02530 PRI N T

02540 PRINT"IS THE ANALYSIS FOR THE SA4E STRESS CONDITIONS -- YES OR NOV
02550 INPUT U$(B)

J 02560 PRINT
0r2570 PRINT"IS THE ANALYSIS FOR THE SAME RESISTOR TYPE -- YES OR NO")

02580 INPUT USC?)
02590 IF U$(7)o"NO"THEN0550
02600 UOT00610
02610 DATA'18.6,*.94,•54. 10- 7 1 57653E-6, 398* 32,*0, 2*12.75E-4
0260• DATA310,*32.0,#9 1 .183E-4#4.29,tit1.-7a3,5
02630 DATA 1,0,35. 1 15; 0 .4 .5*0 6..02o!8p-006. 12*.004. 36•*12
02630 DATA I5,.055*OI,30OjpoO,.03j20,.007•60...2l*60,*02
0,2650 DATA180.*06,#70,.•025S.200,.075
02660 DATA 1 04#. 002, 1-2 000965, *0025,3, !5E-4: 13:65E-4. 7,35E-5
02!670 DATA 35, 17"5E-4•. 6. 3E" 3. 30o* • 015 10• 005j 6Co •03, 12.* • 06*72P •036

02680 DATA 212.011 132#.066:30..015*180*.090
02900 DATARW 10*RW lIRW 12#,W ;3#HW 14*.W 15PR.W 16,RW 20,RW 21,HW 22

02700 DATARW 23, RW 24,RW 29#RW 30, RW 31.RW 32oRW 33.iRW 34,RW 3SaRW 36

19



FIXED WIREWOND RESISTORS

02110 DATARW 37jRW 38.PRW 39.RW 47.RW 55PRW 56,RW 67*RW 68PRW 69.RW 70
02790 DATARW 74PRW 78,RW 79,RW 80.RW 81
02730 DATA 1.4,1,1,1,1.142..6.1.4,1, 1,1,1.,1.,-
02740 DATA1.4,,li-a,1.6,S,0,1.4,1a1,1,1,2,0.0*4,1l1,1, ,0,0
02750 DATAI.41.l, l1.1.2,2a i0,0 . 1.o.1.2, 1a1.2a 1.4,*0P.1i.l.6 lo.2.g1o 11.6,00*
02760 DATA1.6,1.i,1.1.2,2.,0,1.6,1,1,1.2,1.6,00,,1.6,la.1,1,1.4,Q,0
02770 DATAIe6,1.1.1*I1I.2, ,, 1.6.1.4, *I f14,0, ,
02780 DATA1.6, 1.2aIl11.6,8.0#.01*6* 1-2,141* l,4.0j0*0j, |.i .1t l e.s.s09
92790 DATA1.4, 1.1,111.4,0.0,1-4,1,1..1,1,1.4,00!.4.1,1, 1.4,00
02800 DATAl*4, 1.2ogo, I.P .2,1*5,0.,,'.1.. 1.4-1.o 1. 1*. 16.60*0 1.4* 1#2, 1. 1, IA
02810 DATAI. 6,0, 1.4,1.4,1, 1. 1.4, o.6,2.1.4. 1.4, 1 1,1, 1.4, 1,6,2
02820 DATAl°6,1*2,Ila,,.4,Q.4P0,p 0.6o,.loo1-tI*I 2,°2.60p0,•0
02830 DATA 1-6* (*,go,1# la,,&,ag0,1-6p 1.2lip. I1, s , l 0,1 .6,1., 1.1,0, I ,0#6o *.0
0*840 DATA1.6.1.*•1.I.2, 1*4.S0.0.0,1.6.1.2,1..1.1.2,16.I.0B

02850 DATA I.6.1.2.1,1,1.6.0.0.1.6.1. 1,11 4 ,0,0, 1.6.1" 1" 1 1"6
028'60 DATA80Go, OgoI.6*1,1.2S,0&0, 0
02870 END
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POTENTIOMETERS (VARIABLE RESISTORS)I : 0

00010 DIT ACT0#83GA, CC1P DtG ) ALCLATS T30)HGA6E).*J( I R)AW(T 61ES'00020 DtMVS(i10),US( I0).-S(O).vL(f80)

00030 PRINT TAB( 12 C "FAILURE RATES FOR POTENTIOMETERS"
00040 PRINT
00050 PRINT "1 DO YOU WISH INSTRUCTIONS --- YES OR NO";
00060 INPUT US
00070 POR I- IT08
00010 PRINT
00090 NET IS00100 1 IFU$a"NO"THEN0480O
00110 PRINT "THIS PROGRA..4 CA.LCULATES THE BASE FAIL•URE RATE ANJD THE"

00210 PRINT "CATASTROP•AC FAILURE RATE FOR THE FIRST PERIOD OF LONDEVIT
00130 PRINT"A MULTIPLE OF THE FIRST PERIOD OF IONOXVITY FOR POTMTIOMZTX
00140 PRINT "N AE N ACCORDANCE "00150 PRINT"WITH THE RAD•C RELIABILITY NOTEBOOK SEPT* 1067a

00160 PRINT
00010 PRINT TAB(G )"INPUT RENUIROTEMTS"
00180 PRINT
00190 PRINT
00200 PRINT "ENVIRONMENT ."LABO1ATOR•i SAT&+LITZ ORBIT.- ST0*04

00310 PRINT
00260 PRINT"APPLILED VOLTAGa RATED NOLTAVto RESISTACE (OHMS) "
00930 PRINT•1 00240 PRINT "NUMBER OF TAPSm NUMBER• OF SECTIONSP GANG - rIeISTo SECOOND, It

000•0 PRINT
00-90 PRINT "MANYDO THE E OUTPUTS C IN ACCORDANCE WITH TEP NU
00270 PRINT
00980 PRINT "PAE 7N OF THE NOTEBOOK"
00400 PRINT
@0030 PRINT

00440 PRINT"OYOWIHT U -YSRNO

00430 PSiNT"THE USSR 15 I01EN THE OPTION OF INPUTIN OR HAVNN3 THE"
00330 PRINTPU TRESS RATIO CALCULATED W1 THE COMPUT4ER"
00390 PRINT
00350 PRINT "THE NU5M)ER OF SE)TIONS ANDII00360 PRINT"THE VALUE OFe PI(EFF) IS NOT REQEUIRED IF THE ADJUSTED STRtSS"#
00370 PRINT01HATI0 HAS SEEN PREASSIGNED*"

00580 PRINT00390 PRIN•T "MANY OF THE OUTPUT$ ARE GODED IN ACCORDANCE WITH THE INPUT*l
004100 PRINT
00410 Pl•INT "IF ONLY ONE VALUE FOR A GIVEN STR•ESS CONDITION IS DESIRED"
00490 PRINT"INPUT THAT VALUE FOR MAXi, MIN AND INCREMENqT"

00430 PRINT00440 PAINT110O YOU WISH TO ALIN -- YES OR NO"+
00450 INPUT US
00460 IFlU$•m"NO"+THEN3270

0OA70, PRINT

0048 PRINT "ENVIROAY ENTS I1) LA- () SO# (3) 8Fo (4) GPCO"
00490 PRINT
005011 PRINT "15) Al•, (6) 011,* (7) AUP (8) SLP (9) NIL, -- INPUT 1.*2.,**9"1
00510 INPUTY
00590 LET Y~wY
00530 PRINT

•00540 PRINT "ANALYSIS FORI C0) PREGISION., (8) SEI 41PRSCI SION#"

i Pi



POTENTIOMETERS (VARIAELE RESISTORS)

00550 PRINT"(3) LOW-PRECISION* (4) NOW-WIREWOUNDs (5) WIREWOUND."1
00560 PRINT"(6) ESTABLISHED RELIABILITY OR (7) HIGH POWER"
00570 PRINT "INPUT 1*2p*..., OR 7"J
00580 INPUTY5
00590 LETVSC t1mk"PREUI SION POTENTIOMETERS"
00600 LETVS(2)um"SEl-PRECISION POTENTIOMETERS"
00610 LPTVS'(3)"LOW-PRECISION POTENTIO-WETORSO
00620 LETST(4)ETANON-WIREWOUNI D POTETIOMETERS"
00630 LETVS( 5)"WIREWOU•ND POTENTI OMEETERS"
00640 LETVSIC),"ESTABLI-SHED REIA BILITY POTENTI OMETER"
00650 LETVS(6)3n"HIGH POWER POTEITIOMETERS"j00660 LET VS(8) mOvs(y)
00670 PRINT
00680 PRINT "STRESS RATIO TO BE CALCULATED - YES OR NO"$

00690 INPUT USC?)

00716 PRINT "GRAD S OF RELIABILITY w (I) UPPER OR (2) LOWER TINPUT 1 0
0 } •INPUT C?

[ 00730 PRINT
00740 PRINTHIS FAILURE RATE FOR A MULTIPLE OF LONGEVITY TO BE CALCULATED
007bf PRINT6INPUT YES OR NO"
00760 INPUTUS(5)

00770 I ptjS ) w"fW"ITHEN0820
00780 PRINT
00790 PRINT"'ULTIPILE OF LONGEVITY AND PI(L)U"A
06080 INPUT 08sC9
00810 PRINT
0080• PRINT"APPLIED VOLTAGE""
00830 ZINPUTN5
00840 Llf.TN6wN5
00•0• PRINT
00860 PRINT'RATED VOLTAGE"$
00670 INPUT NA
00880 L46I•,N5N4
00890 PRINT
00900 PRINT "RESISTANCE (OHMS)"I
' 00910 INPUT R
009•0 PRINT
00930 PRINT "NUMBER OF TAPS";
00940 INPUTNI
100950 PRINT
00960 IFUS(?)w"NO"TRKN 1090
00970 PRINT"NUMBER OF SECTIONS";
00980 INPUT N2
00990 PRINT
01000 PRINT1(1) FIRST* (2) SECONDs (3) THIRD& (4) FOURTH* (5) FIFTH"
01010 PRINT "OR (6) SIXTH IN GANG --- INPUT I,8* ...s 6"1
01020 INPUTN3
01030 PRINT
01040 PRINT "PICEFF)w? -- SEE STEP 3s PAGE 78)"i
01050 INPUTWR
01060 PRINT
01070 PRINT "RATED WATTAGE "t
01060 INPUT W]
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POTENTIOMETERS (VARIABLE RESISTORS)

01090 LETNI=Nlt(3/2)/2.5+-792
01100 IFUJS(6)ufYES"THEN1180
01110 I FPJS(7)=x"YES"THiEN 1!•40
01120 PRINT"'.WX, MIN AND INCREMENT OF STRESS RATIO";
(01130 INPUT BlvBf•aB3
01140 PRINT

01150 PRINT"MAX, MIN AND INCREMENT OF OPER TEMPERATURE DEG C"-
01160 INUT Tlj'T2vT3
01170 PRINT
01180 FORI=fT06
01190 FORJI. T06
01200 READ W( .PI l)

01210 NEXTJI
01220 NEXTI
01P30 FORImITO?

kV1250 NEXT I
V,1250 FOR I=1T0126
01270 READ H(l)
01280 NEXT I
01290 LET Y=(YS-I)*18+2*Y
01300 IFI(Y)cb0THEN1330
01310 PRINT"THIS POTENTIOMETER IS NOT DESIGNED FOR THIS ENVIRONMENT"
01320 GO T02740
01330 FO RI = I TO52

01340 READGCI)
01350 NFET I
01360 FORI= IT07

01370 READ S(1)
01380 NEXTI
01390 I 1JRImT07
01400 IFI-Y5THEN1460
01410 FORJI-ITOSCI)
01420 READ AS
01430 LETA9g-A9g1
01440 NEXTJI
01450 NEXTI
01460 LETJII0
01470 FOR IlwlTOS(I)
01480 LETA9.A9+1
01490 READ AS
01500 IFRc aSTHEN"1520
01510 NEXT 11
01520 LETGliG(AO)
01530 IFA9*52THEN1530
01540 LET A9gA9+1
01550 FORI=A9TO52
01560 READ AS
01570 NEXTI
01530 GOSUB1600
01590 GOT01650
01600 FOR IxITOIl
01610 READL(I)
01620 NEXTI
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POTENTIOMETERS (VARIABLE RESISTORS)

01630 LETAT=7-A *

01640 RETURN01650 1 FY5=4THEN 1680
61660 1 FY5- 3THEM 1690

81670 GOT01690
01680 GOSUB160061690 LETJI-6
01700 FORI=0T0 ISTEP. 1
61710 LETJI"JI+ I

91720 1F5-5<I÷1THEN1770
01730 GOT01760
01840 LET JI=Jl÷*
01750 GOT0A177041760 NE!TI
01770 1 FAT<cTHEN 1790
01780 GOT01820
01790 LET KI=L(Jf
01900 LETJ0201
01810 GOSUBI600
018920 1 FJIP IUTHEN1840
01830 GOT!IS50
01840 LETKI3L(J)It ~ 01850 LET=Ag:A?=A7JI=J4=.J.S-@
01860 I FY5= ITHEN 19iO
01870 I Y5-'6THE-N 1970
01880 I F•5,7THEN2060
01890 LETK3* I

01900 00T02080
6191I8 PRINT"C0)NSTMUCTI0N=1, 2•. 3, 45, 5•OR 65";
01926 I NPUTKAI

01930 FORI.ITOK4
01940 READ• K3
01950 NEXTI
01960 GOT02"°080
01970J FOR/= IT06
01980 READ K4

01990 NEXT I
02000 PRINT"FAIAUJRE RATE CLASS.(l) 5, (2) L (3) P OR (4) M-- INPUT Iall
02610 INPUT K4
092020 FORI- ITOK4
02030 READ K3
02040 NEXT I
02050 GOT02080
02060 PRINT "CONSTRUCTION CLASS - (1) OPEN OR (2) ENCLOSED- INPUT I 0R2
02070 INPUT K3
02080 PRINT
02090 IFWCN2,pN3),cý0TI4EN2130
02100 IFUSC7 )"NO"THEN2150
02110 PRINT "PICGANGED).NA -- SEE TABLE 111-3* PAGE 80 - RADC R•IL NTB."
02120 60T02740
02130 LET BlIB2BB3=(N6w2'R)/(WI*W(N2,N3)*W2)
02140 PRINT"V(IJ)-"3V(N•dN3)-,"VIm"'; V. "V2."J W2

02150 PRINT

02160 PRINT
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POTENTIOMETERS (VARIABLE REEI!, TORS)

02170 PRINT -------------------------------------------------- -----------

02180 FOR IwITO6
02190 PRINT
02200 NEXTI
02210 PRINT TAB(13);VS(8)
02220 PRINT
02230 PRINT TAW(10) "RESI STANCE =" R*
02240 PRINT TABC17)J"ENVIRONMENr CODE =";Y8
02250 PRINT

02260 LET VS(l)u"UPPER"
02270 LETVSC W)"LOWER"
02280 PRINT TAB(I 3) "GRADE OF RtIABILITY "JIVSCC7)
02290 PRINT
02300 IF C9u0THEN2340
02310 PRINT TABCS)i"KULTIPLE OF LONGEVITY *"JclS "PI(L)w";C9
02320 PRINT
02330 LET N7-24
02340 FOR I=B2TOBI STEP 83
02350 PRINT
02360 PRINT "STRESS RATIO -"II
02370 PRINT
02380 PRINT "TEIPERATUR"p. " FAILURE RATE (X/1000 HRSo)"
02390 PRINTTAB( 15); "L(8) j; TAB(30);'*L(P) *$;TAB(50); "L(PL)"
02400 PRINT
02410 PRINT
02420 I FCT=2THEN2450
02430 LETH=H(Y-1)
02440 GOTO 02470
02450 LETHwIH(Y)
02470 FOR T-T2TOTISTEPT3
02480 LET N7-N7+1
024•3 LET K= F(Y5)*EXPC((T+273)/A(Y5))tD(Y5))
02500 LET K-K*EXP(((I/BCYS))*C(T+273)/273)?C(YS))WE(YS))
02510 1 FC94o0THEN2540
02520 PRINT T# Ks K*61*K1*K3*H*Nl•"NA"
02530 G0T02550
02540 PRINT TK.K*G1*KI*K3*H*NIlK*G1*KI*K3*HI*NI*C9
02550 I FN7T60THEN2640
02600 LETN7=10
02610 FORI4=1TO12
02620 PRINT
02630 I FI4<>6THE02632
02631 PRINT" ------------------------------------------------------------
02632 NEXTI4
02640 NEXT T
02650 NEXT I
02651 I FN7T60TIEN02660
02652 FORImN7T066
02653 PRINT
02654 NEXTI
02655PRINT"----..-------------------------------------- ----------

02660 GOT02680
02670 PRINT
02680 FOR IuIT03
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POTENTIOMETERS (VARIABLE RESISTORS)

02690 PRINT
82708 NEXT I
02740 FOR ImlITOl
02750 PRINT
02760 NEXT I
02770 RESTORES02780 RESTO RES
02790 PRINTIOANOTHER ANALYSIS ""YE.4; OR NO"$

02800 INPUT US
02810 I FU$<>3"NO "THEN 2S8 30
02820 GOT03278

02830 LET C9=0 T
02840 PRINT
028850 PRINT"SAME ENVIROINMENTS "-YES OR NO0";
02860 INPUT US
02870 1 FUS "'N0'THEN0480
02880 LETYwY8
02890 PRINT
02900 PRItIT"SAME STRESS CONDITiONS -- YES OR NIO";
02910 INPUT uses)
0920R PRINT
09930 PRINTISAME RESISTOR TYPE -YES OR NO")

89940 INPUTUS(6)
02950 PRINT
0-2960 IFUS( 6)"NO0THEN0530
9"70 GOTO0680

02980 DATA1 1* 0# 9.ap 00

30100 DATA. 75. • 5.v.64..5•. 6 5•,• 75..4..4.5..a6
03010 DATA356#2*74P3.51.4o45#.1735E-5#355. 1.44.4.46.5.28 1f.3580"5
0302•0 DATA373#2.32m5.3s9*3, i.616E-5.40i10 2.69.S.46.7.3.le423E- 4
03030 DATA3T 1.*93, 6.35. 5.47, .671. 357E5, 371.. *2*.g6.35.65.47? 671. 1391E6
03040 DATA377o 1.47.2.83s4.66. 1.481EK5
03050 DATAl1 5.2.• '5,25. 8,*40 10, 50. 10. 50* 15. 60. 120* 600. 150, 750
03060 DATAI. 20..#06# 2.8. 16# 15&30&20#40P0@ 00,0md& 0P
03070 DATAI 5.0. 0. 10. 50•40.200. 580 250* 580 250. 60* 300. , 0. 180P 500
03080 DATAI13,0.3.9.6 86* 18.6, 18. 10.40. 15.608. 0.0.8 160
03090 DATA1v3#0oG#3•.96. 18#6# 18.8.32, 12.48.0.0.60* 190
03100 DATA1,0.0..3.03 6.0.P6. 0.P8.0 12.g 0*.*0.60.0
03110 DATA .2.0.*p.6. 12.8. 16. 15s30s,204000.. 01, 0, 0
03120 DATA 2.1-2. 1.1.1.1.2.2.5.3.5.2. 1.4.1.. 1,1.4.2
03130 DATA1-5.I.I.1,1.2.1.4.1.8.9.7.1.4.1.i.,1.fbl.4.1.S
03140 DATA 4.2#2..1.61.1t1 1.1*1.8#.5. 104.o2#2#1.6to1.1.It1.1e I.8*.5. 10
03150 DATA0m 1.4.1.2t1.1.4*2
03160 DATA8, 6m 7#7.T,* 9• 6
03170 DATA 19.998#. A9.998 I" 2E4.# 594o 1 ESPe5i. 585
03180 DATAI.998*4.998.9.998,2E3.503. 1E4
03190 DATA 19.998. 199.99ii 5E4. 1ES.E515:5, 916
03•00 DATA 19.998.49.998,51:4. 115*.2E5.5E5.•16
03210 DATA 19-998. 49.998.99.998*199-99999.*IE4.2E4*5E4*.05.205
03830 DATA 19.998*49.998.99.998.199.998,1! 4.214Ao.584. IE15915
03230 DATA1.9989o4-9989*9.9989• 203, E3. lOE3

83240. DATAI4 l.t# 1*,10 1 1,al•, to tot, l.ot* lo1.#1*,

0300DAT 1*2 li toIslooloo 1#905lor
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POTENTIOMETERS CVARIA3Z," RESISTORS)

03260 DAI A 4* 2, 6* 3,3 1.5o I 10ai 59l6 300

~•



CAPAC TORS

80818 DIMSSC If), FS(c9)#Bf 500)& A( $09)*C(Sg0)
93929 DIMZc 15)
09030 PILNTTAS( &5)J"CAPACITOR FAILURE RATE"
00040 PRINT
940560 PRINT"DO YOU VIW9 INSTRUCTIONS -- YES OR 4O"A
00060 INPUTPS(S0,
49070 PRINT
00080 LET FS( I)ak**PAPFR FOILo PAPER MYLAR. PAPERs MYLAR.-ETALLIZED"1 00096 LZTS(,-'*MYLAR OR TEFLON"
S0103 LETFS( 3)&"PLASTIC FILM (NON-METALLIC CASE)"

00110 LET IFS(4w"FOLYSTYRENE"
00190 LETFPS¢)m*TTAT•U FOIL"
00136 LIZMP6),"TANTALUXI. VET SLUG"

41 0014 L.I?'¢?)"TAMTALtN SOLI84 D0ELE8CTRIC"I 916S LET 7S(C8m"*ALt•tNUM, VET FOIL"
00i60 LET PS¢9),w"KICep MOLDED"
001710 LZETS( IS 10)i"MAo DIPP•ED"
001690 LDEUST TON"ICA, BUJYT•"
00190 LET rS 13) 'iCERANIC L,(W K"Ji99li LETIPS( 1)Ma09PAiI Cs HI~tf X"

18910 LETPS(1S)iwYARIA9LE. CERAMIC"
009226 I*TFS¢ 16)4"VARIABLE, GLASS PISTON"
009li30 LXTFI¢( 10i)GeiL.AS:So PORCELAIN"
00I40 i S( YES"THNI7

00250 PRINT"THIS PROGRAM CALCULATES THE FAILURE RATE 0 CAPACITORS IN"
I S01RG PRINT"AOCORDANCE WITH THE RADC RELIABILITY NOTEBOOK (SEPT 1967)."

00807 PRINT
$190 NlBt PRIO NT

@0190 PRINT TAi( 13)$"INPUT REQUIREIMETS I? APPLICABLE"
0 6-300 PRINT
60310 PRINT"I".TABdtI$5"CAPACITOR TYPE AND CODE"
003.0 PRINT
00330 PRINT OOOS"; TAB( 9S))"TYPE"
00344 PRINT
00350 FOR I-iOi16
04360 PRINT •$(c)S 06379 NEXT I

003U0 PRINT
(40g300 PRINT

Ii 0,0i PRIOT"B• T AD(II)J-"NVIRON4ENT AND CODE"I 64193 PRINTSOd41$ PRItNTTAdB(M)"*(1) I,,0 (9•) SOo (3) GFo (4) GPj C5) At*"

00450 PRINT
00460 PRINT ft3"JTA8(11)*"RELIASILITY LEVELS AND CODES"
@0465 PAINT
4 6419 PlUNTTAB(15)s"(1) Ls (9) go. (3) No (4) Ro (5) S"

04860 PRINT
00490 PRIXT"4"J TACI1II);"CASE DIN A LENGTH (IN*)"

66050 PRINT
00510 PRINT"5"ITAB( 10) "CIRCUIT RZSISTANCE (O0MS/VOLT)"
i@6590 FlINT
00530 PRINT"6"ITAB( 11)I"CIRCUIT' STYLE -- " CYI0 CY9S. ETC*"

28I



CAPACI TOtS

00540 PRINT
00556 PIUNT"7"J TAB( 11)3"CAPACITANCZ CUt•)"
00560 PRINT
00570 PRINT "8"JTAB(11)J"XAX,., NIN, AWD INCRENSNT OF STRESSES
00580 PRINT TA9(1i)J"(STRES$ RATIO AND OPERATING TEMIPERATURE - DEG C)"
00590 PRINT
006•0 PRINT TAS(10$wNOTEl IF ONLY ONE VALUE IS TO Bt RNTERED !OR A STM
0561t PRINT TAB(|I);" (THAT) VALUE FOR IHAX, MIN AND INOCRMENT"
0081680 PRINT
00630 PRINT "DO YOU WISH TO RUN --- YES OR NO"*
66640 INPUTFS( 19)
60650 PRINT
00660 1FFS( 19)43,"YES"THmEN3956
09670 PRINT"INFUT ENVIRONMENT CODEHJ
00680 INPUTY5
00690 PRINT
00700 PRINT "INPUT CAPACITOR TYPE CODE")
01710 INPUT Al
007290 PRINT
00730 PRINT "ANALYSIS FOR (1) UPPER OR (9) LOVER QUALITY GRADVE?
00740 PRINT "INPUT I OR 9"A
06750 INPUT A?
08760 FOrL I"1709

8T00770 R.ADS$(I)
06780 NEXT I
Oru7E90 IFAI-4b THEN0820
00800 QoSUsls9O
00610 GQ0?0919
09890 IF AI-147THEN 655
00630 GOSU81879
80840 (0106910
00850 I7AL-4, 12THENSSG0
00060 GOSUB9146
00670 SOMf0910
09880 FOR 11T032
90890 RraI•L.L*L
06900 NEXTI
00919 PRINT
06920 PRINT
06930 PRINT "INPUT MAX,* MEIN AMO INCRJUENT OF STRESS R.ATIO"I
00940 INPUT BI&B2oB3
06950 PRINT
00960 PRINT "INPUT MAX, RIN AND INCREMENT 0F 0PtR. TEMPERATURE (DZEGREE
60970 INPUT TI, T2, T3
00960 PRINT
06990 50SUB2390
01600 PRINT TABC13)JFSCAI)J• CAPACITOR"
0 1016 PRINT
010•20 PRINT "ENVIRONMENT CODE "";Y5,
01039 IFA7T'THDNIU60
91040 PRINT "UPPER GRADE"
01050 GOTO110
01069 PRINT"LOVER GRADE"
01070 PRINT
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CAPACITORS

p I *Mai FAI-ooGTOI 110
11490 PRINT 0 RELIABILITY LXVl. *"tJ"Se"CASS Dl14. AND LIXGTh (IN)'"JX4sX
64110 lOro e

01180 PRINT •3IU.IA8ILITY LIVUL w"iSSo"CIRCUIT R.S* (6*4M/VOLT) ""IX
01136 PaiNT
01140 0T01171
01156 IVA14104THM1176

1it16 PAMNT"UISIST1& STYLE w"IJ5$"CAPAOITANOE (OliF) .nJX3
$117 PRINT
a1lias PRINT

01190 IAmlf I1 TM130
mase 0ORae 1TOC 4l*CAl- 1I))
l 1410 RZAD 0

01850 WfTIA )

3166 305 I0I.O1YS
01014 RD b(AW 1).)eO(&)*C(O)

$IW0 MIXTr I
01990 FOR D8408IOIISSTEM
401308 PRINT *$1U" S ROTA(0IWAL4
01318 PRINT
01350 PIM T"Tio PSmbA SiU *FPAt6UU RATS (SIO00tts)"
013360 PRINT X I6 CX TAW. 1AW 0" TA8(3#)J'6CP)"11|346• PRINT
#1356 1 F'x 14* 81!"twl 13T 8I

10370 FOR T-&TTOISTEPT3•-• i1186 LX? AOSACfl*C€C54'AAB ' AC .1)* I)$PCCC (T+uh)tA(A) )IAC S)

3139• PRINTT.A6.AO*$(AT)$*XI*XGO(A?)
114sa NUB T T

A1410 PRINT
0 1490 NIUT 84
31436 GSUSOSH
BI4"ASRSTO RE
35406 RISTORS I
01400 PRINT "ANOTHER ANALYSIU -- YES OR NO"$
31470 INPUT 55
01463 I7355"NO"HT0130561490 PRINT

31503 PRINT "SANE DJVIRONMENT -- YES OR N0'*#
01i5b INPUTBA
O1AS0 PRINT
01530 Imns5"NOTHImN 0617
01540 PRINT "SANK CAPACITOR TYPE -- YES Of N0"J
a 1550 INPUTS$
$1566 IF Sla"NO"?04NU690
0157T0 0010780
01iue 4010005
01590 PRINT "RILZADILITY LEUVEL * 1) W .o (9) W, (3) No (4) RA OR CS) S"I
01600 PRINT "!NPUT 1# U. 3# 4# OR $59)
30161 INPUT XI
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01690 LETSSuSSCXM)
f1630 FOR IqwTO5
01640 RZAD X(C)
01650 NEXT I
01660 Lx.•TX|XCX1)
01670 PRINT
01680 PRINT "INPUT CASE DiM. (IN) AND tJEGTH M"
41i690 IMPUT X2sX3
01700 LETX4uXg

01710 FORI.1T09
01790 READMI)
01730 NXXTt
01740 L&T X(9)uB
01750 FOR 101708
01760 RLADDML
01770 IPXot*DTH241790
01780 00180900
01P90 IP3*wuLTHi 168*0
01800 NEXT I
0a Wlit LETI1#&I
SI LXTXO*,XCt
01830 POP47s 0 Af04t
01840 READ N L

01860 tRXTUM
01870 PRINT
815804 FOaIT1?O15
$1896 MAD X1#X1
0 219 NECTI
619160 RAD X( 5))X(B).Z(3),).. C)
01900 PRINT *RILZAM-I11T LTV3•X * (1) Ls (4) i# (3) No (4) A O (W) SO$
01930 INPUT Xl
01940 LET 5au85XI)
01900 Lilt XAu*fCX1)

01960 PRINT
0 19?0 PRZNTHOIRGUIT H&SISTJWI (O)HUY•LT) ##'#
01950 IIPUTXR
111990 LXTXBi*XO
09000 FOR IZIT06080014 AD DoL.
000 It~iIFXO*DTHkWBSIR4
00030 NEX? I
a 0040 L.KVXitdi
lasso IPX•0#'SU9I90
V 9060 V1017v •+ + 1T08
40070 RIADIb L
09080 NEXT 4J7
0*094 PIO HIM 1T9
00100 BAAtLC*•eL#L#L
08110 NIXT
fatal PRINT
00130 RXTUIH
62140 PRtU•E
09150 VORIaI TOI 7
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C APAC ITO RS

52168 ZAIL.,L,.
00170 NEXTI

-- 2I 18 PRINT"RESZSTOR STYLE (1) CY15, (2) CYIS5 C3) CY90 OR (4) CY30"i09190 INPUT&.

99s998 LETSSnSS(L+5)
82210 PRINT

- I G96 PRINT "CAPACTAMCE (IN UUF) P"1
09303 INPUTXI
03040 LETXIal

10300 LZTJfl
$9310 LUTXIiD
B111398 NUTI
03380 IVX k,4bmDT 8380
9*340 PRIUNTOTHS MULT*?ACTOR FOR THIS STYLE AND CAP - NA# TRY AGAIN"
011360 R35TORI

"09370 00T0W7606608581 5700*5

00390 FOR7 I T06
62404 PRUNM
$9A10 NZXT1
00400 PRZNT"IimlI llllliul~liiiSSlllllI lISSlSiltl lilllllw illl*i llllllllS"

00438 PORIseT06
$3440 Plim?
a 2450 NUXTI

S2460 RITUIM
0B470 DATAL MIoIN*, 8 . CYl. CYIS. CYiOY3*
00466 UATA 3.o 1..03eI0 .. 0*8 *.83.3.$1 1.1
11490 DATA.M 0$ S; 3ES,U?*S54.v u 6 a8116,# 1*37B .56# i* 6805 o 67& 1*625
$8i0ll ATAý ?So V I 5i * 18v go 375lis1e VATA3+*I* *Soato *;I3* v t I+* oa oS e,4# o 6sa o ,|,3 *, 4a a e , go go, Is S 3007
0956l DATAI No 4i+ I& do * go 40*. 09s,1654# Is o 4p 36o 360P 1000* 9# a
00630 VAA39o 476o 1360o 4301o aG 47a 569o 18ti0 5640&1a I 09a 60. 3600* 10606.8
609$40 DATA 150s, 3.8l 5100o 0. So 3008 1*000,0i. 5
:I568 DATA i1*5.*4.S.370o.1Bg 4a oag+a-. tIg4

$9569 DATA 4p 40# L4 1 t A I-3s 4*40a 1le X- a"3Z S 4# 49.l** 19 4 13* 1 $a 159* 59- 4oi3t3

69571 DATA 18,180.614.62"3. 809.18.3, Iw0
I01500 DATAi0- So * ,7d So 377P M.6 1,6o I G 1G 62- So11to I a 6#E,5-453,, 8, 3s a I 1 g
09590 DATA4o #4. Of* o * As, 44* .v., 04,0.o9, 4* 04.ao 0g olat I . * 1.90o -65o * 08
04609 DATA S* 1 gO,10. * 01.-o, O a$# OI1*0p, .0 1 o • I
00610 DATA 30E"5..73.5.370.17.4,1,5,Ig. 6.1.1,5.1! "4..B61
186*0 DATA80 If. * o1-4a .0 41 *0, 52-4. *.00* 4.0.* 51-4. es05. 4. g*0j52-4. .005
0*630 DATAI5.75s *SIOR& *e 16*.90.*003# 03p h.a 100* #193# * 0308640 DATA4381" 9 .. 66,5,*48 .,* .a I,g 01t-E"4..oaaa1 , mg-1* K 5 "4

* 0650 DATAA*4 .U.4E-5.41-4..6.*4..*0001,.* 01*.86.4.1|E"4. .g0
00660 DATA-,.- 4v 1644 193o3 3o. 14]4.4o 2-93o 3o 6& I.S *09ee06005*,, 4.# to.o 6-4, 69- 3
10670 DATAM3=-4*5 8.3* 38.B.6. Is*.ou0u1. Io.la SagZ.aat-3
0 0680 DATAg* 1 * 0804#6 .003o 6. 30#10224. 36.- 4. 1 Al 66 30# 199- 4 193o3 161- 4,s
08690 DATAi 10* 4Z" 3a. a 04.& 5a. 16S. * a005a * .5 30. 150.*0o6, a 06
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C APACI MR S '

02700 DATA 17E-A4, 32p3p369.9-6.**1 1. B05E-4.* I It 1 !* 1* B.05o*GG*-.2.2.*001a I a

02710 DATA*. 20 , 93 1 .- It 3o 3 3* I St-•lo * 150273j DATA574E-6ds4.3.331.14*3.1. 10.0jSE-4ml11.I-I5K-5,.5n-4
0 2740 DATA2 29o 19E-4* IS-" 3v 4* 40P 29" 4p 99-3* 4i 40p 92-"4# 29" 3* 4o 49o 2E"A 4*2-"3027?50 DATA 15o IS& . .37..S3.2.18.IS8#f0o 14o90'3Z52 201* IS83* *K91

02769 DATA 415Z-6..55.3.280.5,9.1. Io.02:"3.1. 10.52-4.22-3
0 8770 DATA2,9 A&• SE" 4& BE" 3. Igo d B 3V-"3*p 98•, 19#88i•.6;3" 3V1 -fi 1 2 IF 311- 3& e I91

02760 DATA30O 160.6d-83.-3035, 18'31g;*l,04*4•,900*•-818.05
028790. DATA1263"4.4. B0 B E"4
SASSO DATA6# 40o 32" So 3E- 4p 6s 40o 32- So 31- 4i.'6 40v 3V So 325 4i g4p 108. 12t 5. 19194
02810 DATA 16*130*.13E-S* L3'-4. 30. 150. 1SE-5, #5M-4
08* 0 DAT831SE-13 .37.3. 1. .1.5I.S. 53 S-5.0 10 13-5. 13'4.4.B0.03-5.*3-4

028830 DATA6# 49* 32- So 3E-A Co 6 49# 32" Sit 3V•4&6o 4lo 32-;Sj 3E"-4

01840 DATA *4.1i0. 123-5. 103-4.06. 130, $3-S. 1334. 150.153-5.1534
92585 DATA 53E-5,.*.3o348o6.3

0 9889 DATA 306 169 b 9085.p # 04
01189* DATA 1959" Igo *$I* 3.a 25 1# I1. So 0* 59-S.. If* 10.12-5e1 I04m 4o B 3- SICA4
009 0 DATA6$* 4# 3- S. 33. 4o 6 460 S•- 3o, 39" 4.p6. 490 3. So 38 -4. 04* 1 040 I 2V * 19%4
6 0910 DATAI, 130o 13 :- 5*1 394.Ap 30 o1 f0 t- S£ 155. -4
00910 DATA 36' 3.,3405* 1.10.IS2-4.' . 1.10.5E-5.5'44089•30 DAT", 60•3t-5*•3E* 4ipG60 6g•8- 5• 39- 4.6. 60, 9# 3t- *t,4. 84* 40. f •E- 5• 1E4
6 29 48 DATA86Go 960s* 139- So I ý L- 4s UP* 300.* 15 So"S 152" 4

00960 DATA (.to. 10s 4. 3 12-3o 4.40o UP ,4* 8 -3* 4o 408,u 224s Stg 3v 3 40.o 4 -4m B& 3
00970 DATASII1*00,006*.5•30.10. t00,634.6L 3.1.5*15#0.*oS.4.S
09980 DATA iSt-5a. 17.3 34b*10.1.l.S0.4d*34E-3.•3 94.2-4.43-3
81 1990 DATA4*6# U4#-A. 3o.o 1616 a -3o • fSp6ji 169P 12-3.& *082*6 148P INV3j, l03900 DATASSP, Itg* •01mog6t. 11106o f,5D*& o70p. 14004..0.4
030$0 DATAI46*9.3 33a3433Ir $•,£S1i•,401.b10,.001, 01,1.t0,.00t1.01

0 3010 DATA1461-9..Ss.3.33.,3 -1. 1.0. 15,130. 1.5.153-5. 153, *
03030 DATAMip6S"-3.*.0 10.a 100I.f.* (,t b10 *Sigo1#* l
03040 RtTUIN
03050 WD

A!,



CONNECTORS

00010 D1tMA(10),B( 10) CC10),D( 10)1E(10) HC18)UJS(20)
00020 GOSUB 1530
00030 PRINTTAB( 15)J"CON4 ECTOR FAILURE RATE"
00040 PRINT
00050 PFINT"INSTRUCTIOnS -- YES OR A1O";
00060 INPUTUS
00070 PRINT
00080 I FUS<>"YES"TH1&0540
00090 PRINT"THIS PROGRA4 CALCULATES THE BASE FAILURE RATE AND TiE FAILUe
00100 PRINT"OF CONNECTOR$ IN ACCORDANCE WITH THE ,ADC RELIABILITY NOTEaU
00110 PRINT" SEPT 1967-"
00120 PRINT
00130 PRINTTAB(I5);"INPUT REQUIRE-ENTS AND CODES"
00140 PRINT
00150 PRINT"I"# TAB( 1)J "ENVIRONMENT "
00160 PRINT
00170 PRINTTAB(Ia)J"(I) LABORATORY, (2) GHQUNDWFIXEP,- (3) (GROLND PORTAB
00180 PRINTTAB(II)"(4) GROUND.- MOSI1LE (5) AIRB0RNL INHABITEDP"
00190 PRINTTABCII)•"(6) AIRBOR'JEP UNINHABITEDs (7) SATELLITE ORBIT"
00200 PRINTTAB(11)I"(8) SATELLITE LAUNCH, (9) 14ISSILE"
00210 PRINT
002•0 PRIN T"2") TAB( I 1)3 "CONN ECTOR IDLITIFIER"

00230 PRINT
00940 PRINTTAB(II);N"ONLY FOR IDENTIFICATION -- NOT USED FOR CALCULATIUS

t 00250 PRINT
00260 PRINT"3"*JTAB( 11))"RELIABILITY GRADE -- UPPER OR LOWER"
00270 PRINT
00980 PRINT"4"i TAB( II)J "MATERIAL -- (1) Aa (C2) Sp (3) Cp (4) D"
00290 PRINT
10 0300 PRINT'554 TAWC I1)$ "EXPECTED CURRENT (AMPS)"
00310 PRINT
00320 PRINT"6"iTAB(11)5"Nc(iBER OF ACTIVXE PINS"
00330 PRINT
0 0340 PRINT"7") TAB( 11) 5 "CCLES/ 1000 HRS."
00350 PRINT
00360 PRINT"8")TAB( I I)J "4AX# MIN AND INCRE14ENT OF AMBILNT TXPERATURt"
00370 PRINTTAB( 11))"(DE•REES C)"
00380 PRINT
00390 PRINT"9"JTABII)J"PIN GAGE -- (1) 22* (2) 20* (3) 16, (4) 12"
00400 PRINT
00410 PRINT"NOTES1'
00411 PRINT
00412 PRINTTAB(IS))"CODES a NLUNBERS IN BRACKETS C )"
00420 PRINT
00430 PRINTTAB(CI);1"IF ONLY ONE VALUE FOR AMBIENT TEMPERATURE IS TO"
00440 PRINTTAB( I I)"ENTERED, INPUT THAT VALUE FOR MAX* MIN 41)D INCRENE&V1
00450 PRINT
00460 PRINTTABCII)J"INPUTS TO THIS PROGRAM ARE ENTERED THROUGH THE KEYBS
00470 PRINTTAB( 11 J "THEY AAE QUERIED*"
00480 PRINT
00482 PRINTTABC 11))"MAN4Y OUTPUTS ARE IN ACCORDANCE WITH THE INPUT CODES"
00490 PRINT
00500 PRINT"Rak4 -- YES OR NO"J
00510 INPUTUS
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00520 IFU$"NO"THEN1650
00530 GO SUB1530
00540 PRINT"I&PUTS"
00550 PRINT
00560 PRINT"ENVIRONENAIT CODE ??? (1) LAB, (2) GF* (3) GPt (4) GMh"
20570 PRIQT"(5) Al., (6) AU, (7) S0, (8) 5L OR (9) M -- INPUT 1,2i,... t
0a580 INPUT Y'5
00600 PRINT
00610 PRINT"CONNECTOR IDENTIFIER ="@;
00620 INPUTUS(4)
00630 PRINT
00640 PRINT"(1) UPPER OR (2) LOWER GRADE-- INPUT I OR 2"3
00650 'INPUT Y3
00655 LETYS=Y5*2

00660 PRINT
00670 FORIw I TO 18
00680 READR( I)
00690 WEXTIS07060 IFY3=2THEN00725

0 07 10e LETH=HC Y5- 1)
00720 GOT00730
00725 LETH=HCY5)
00730 LETY5aY5/2
00740 IFU$C 3)="YES"THEN00910
00760 PRINT"MATERIAL = ? (I) Ao (2) B* (3) C OR (4) D"J
00770 INPUTJI
00780 PlINT
00790 PRINT"EXPECTED CURR&IT CAPS)a"j
00800 INPUTJ3
0o0810 PIo I p ar
00820 PRINT"NUIBER OF ACTIVE PINS AND CYCLES/1000HRS,." V
00830 INPUTJ4*J5
00840 PRINT00850 PRINT"PIN GAGS - (1) 22, (9) 20,# (3) 16, OR (4) 12"j

00860 INPUTJ6
00870 PRIN0T
00•880 1 FUS$C 5),,,YE S" TH &,409 1000890 PHINT"MAXo 01M AND INCREMENT OF AMBIENT TE4PPATURE (DEGREES G)m",

00900 INPUTT2, Ti, T3
00910 FORI= I T04
0092.0 READ A(1)*B(1)sC(1),#D(I)jE(1)

00930 NEXTI
00940 FORl=I TO4
00950 IFI>J660TO0980
00960 READXI& YI#X2, Y200970 QOT00990•

00980 AEAD YoY, YsY
00990 NEXTI
01000 LETY'(LOG(Y2)-LOGC(i))C(LOG(J3)-L,0(X2))/(LOGCX2)-LOC(Xl))
0 1010 LET Y-Y+L0G(Yg)
01020 LETY'FEXP(Y)01030 IF75<0IOTH9 050

01040 LET C=J4**0001*EXP(JS/I00)

01050 LETPEXP((J4/10)f.545)
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C ONN ECTO RS

01060 GOSUB1530

01070 PRINT
01080 PRI bwTTAB(17) US(4)J" CONNECTOR"
01090 LETU$( 1)="UPPER1
01100 LETUSC 2)="LOWER'
01110 PRINT
.1120 PRINTTAB(10);f4ATERIAL CODE m',JJ1SPCC121J"PIN GAGE CODE m""46
01130 PRINT
01140 PRINTTAB(10)JUS(Y3)i" GRADE'S3PCCIJ 1"ENVIRONH4ENT CODE ="*lY5
01150 PRINT
01160 PRINT"NUtBER OF ACTIVE PINS n""J4JSPC(15)j"CYCLES "alIJS
01170 PRINT
0 1180 PRINTTAB( 17) $"EXPECTED CURRENT im""43) " AMPS"
01190 PRINT
0 1200 PRINTTAB(7)i; "TWPERATURE"4) SPC( 12)3 "FAILURE (VL1000 HR W)
01210 PRINT
01220 PRINT"A( 1)=")A( I)a "B(I )-"J B(JI)I"(;(I)="J C(J1) J"DCI)u"JD(J 1)
0 1230 PRINT"E( I )"' EC J )"Y""J 'Y# "C"; Cs "ib "P") P
* 1240 PRINT"AMBI EN T"o "OPERATING"* "%L B)". "L( G0)"

01250 PRINT
01260 FOR TaTlTOT2STEPT3
01270 LETYlwY
01280 LET YIYI÷T+273
01290 LETY4( I/CYI/C(JCI)))+(YI/E(Jl))ID(J1)
0 1300 LET ,J9uACJ1)*fXPCY4)
01310 LET YImY1-273
01320 PfINTTsY149#,s9*K1*P+C
01330 NEXTT

S01340 LETCOS
01350 RESO PRE
01360 GOSUB 1530
0 1:70 PRINT"ANOTHER ANALYSIS "" YES OR N0111
01380 INPUTUS(3)
01390 1FUS(3)"NO"lTHEN1650
"01400 PRINT
01410 PPINT"SE ANAMBIENT TEMPERATURE -- YES OR NO";
8 1420 INPUT US1(5)
01430 PRINT11A4NE EVIRON•WMNT -- YES OR NO"16
01440 INPUT US(3)
01450 IFUS(3)w"NO"TK•, 0550
01460 PRIN T
01470 PRINT'*SAME CONNECTOR -" YES OR NO";
01480 INPUTUS(3)
01490 IF US(3)m""NO*THZEN6600
01500 PRINT
0151: G0T00640
0 1590 0070o1650

01530 TORIuIT06
01540 PRINT
01550 NEXTI
01560 PRINT" -------- ------------------------------- ..-----

01570 FORI aI T06
01580 PRINT
01590 NEXTI
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01600 RETUMJ
01610 DATA 1,10a3, 12.4, 15P8, 16*4, 15, 10og02 go 101 15&30o 15*30
01620 DATA324E S5, - Is- 1592& 5t36, 473*,*069*- 1 a -073, 4,66, 493
01630 DATA.0 ,ISP-I,-1298.423SE-go 37.3,13-Is1,So8.8.4.72 358
01640 D•ATA 4, 13* 7, 36.5, i12.8. 30o7o 10.20*70,15a I!5,40.70
01650 EWD

I
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RELAYS

ij 
'I

00010 DIMX (I0)y(*2-8)RUS( I 0.ZScbe) n(40),Jc(4e)K( 10)00020 DI14 A(3)18(3),.*(3)*L(S)*ES(IO)
00030 GO SUB2280
00040 PRINTTAC( 1b)i"FAILUHE RATES OF RELAYS"
0050 PRINT
00060 PRINT"INSTRUCTION -- YES OR No-I

*1 00075 INPUT US
00080 I FUS-c"YES"emTH 530
00085 PRINT
00690 PRINT "THtS PROORAm t.ALCLLATES THE 8ASE FAILURE RATE AND THE"00100 PRINT"FAILURE RATE OF REMAYS IN ACCORDANCE WITH THE RADC RELtASILI00110 PAUT"NOTEBOOK (SEPT 1967),"
01l1S PRINT
00120 PRINTTAO(15)J"INPUT REQUIREIM4TS AND CODES"
00194 PRINT
00130 PRINT"- 1 " TAB( 1 1 ,"EN•I RONMEN T"'
0013S PRINTH 06140 PRINT TAB(I)I"(C) LA8ROT0OY"•5PC(4)J11(f) SATELLITE OMIjIT"00156 PilNTTA&IlI)A"(3) GROUND FIXEZS"JSPC04)3"(4) GROUND PORTAaLE406160 PRINTTAB( 11) 0"C() AIRBONE INHABITED") SPC(4)3 "(6) GROUD 30iOILE"00178 PRINTTAB( 11)J "C 7) AIRBORNE UNIN1AIbITED13 SpC 4)3,"(8) SATELLITE LA•
60180 PRINT TAIMI)kO"C9) NISSILE"
00190 PRINT
609•8 PRITNT"r'z TABM 11) "CONTACT FOtI MD QUANTI TY"
00210 PRINT
00926 PRINTTAS L)3M"(1) SPST"1JSPC(3)j"42) DPST"iST P;3 f,"(3) ,,SPT",00036 PaINTTAB( 1)I"(4) 3PCT"3SPC(3)a"(s) 4PST"JSPC(33".6, DPDT"46040 PAINT TADIM)3 "(7) 3PDT"3JSPO(3)3 "(8) 4PDT"iJSPC<)3"C(9) 6PD't"
0011 0 PRZNT"5"31 TAMIC 1)J "PART I DENTI FI ER"

66970 PlINTTAB( la1"(ONLY FOR PART IDENTIFICATION - NOT USED IN CALCtULAS
60098 PRINT
00290 PRINT"4"I TAM Ms "GRADE OP RELIAISILITY -" (1) UPPER. (2) LOWER"
06300 PRINT
00310 PAINT"5"1 TAB( 11)l "CYOLE5n"•/in

60380 PRINT
06336 PRINT"6"I TA•B I)M"LOAD TYPE C (1) RESISTIV•. (C) INDUCTIVRO"00344 PRINT TAIC(IifJ"(3) LAMP"
06366 PRINT
0t:360 PINT117'I TAB( IM TENPEMTURE RATING - (1)1 05OR (2) 1215 DEGRE•0S"463711 PRINT$10380O PRINT18's'iiTAB( IM")M*AXP MIN AN•D INCREIW£'lT OF STPZ8, RtATIO +,'"
804•0 PRINT TA50(')"LOAIATID RESISTANC LOAD)*
00446 PAINT110410 PRJNT119111 TAB( I I)J *MAX*, MINI AND INCREMENT OF OPERATING T10'IPERA,,TURV*II
00e490 PI U T
100430 PR, JN T"MO TXSt 04
00440 PRINT1
00458 PRINTTAS 11)1"I F ONLY ONE VALUE IS TO FIX ENTERED FOR A STIRSS$ INPS1(00460 PRINTTACI(I)-"TIIAT VALUE FOR NAXit4IN AtMD. IN(CREMENT OF THE STAEfl"
50478 PRINT
t0466 PRINTTABCII)J"MANY Or THE OUTPUTS ARK IN ACCORDANCE WITH ZJE IN•P*
60499 PRINT
06500 PRINT"W YOU WISH TO RUN -- YES Of NOO"J+3



RELAYS

00510 INPUTUS
00520 IFUS"NQ"THIM2 $SB
00530 PRINT
0 0535 GOSU3022350
00540 PRINT "ENVIiNND4NT- ? (7 I) LAB. (2) 0.v (3) OF* (4) GP# (5)

00550 PHINT"(6) G* (7) AU (8) SL., OR (9) N --- INPUT Im24....*93j
00560 INPUT Y5
00570 PRINT
00580 PRINT "CONTACT 901 AND QUALITY a tI? (1) SPST, (2) DPSTJ (3) 5
00590 PRINT "(4) 3PST. (5) 4PST. (6) DPDTs (7) 3PDT. (8) *PDT OR (9)
6 0600 PRINT "INPUT 1e9.*.*OW"
00610 INPUT X1
0 L620 PRIN•T
00630 PRINT "PART IDOTIFZER w")

00640 INPUTUS(10)
00650 PRINT
00660 PRINT "GRADE OF RELIABILITY r IT? (1) UPPER OR (C) LOVER INP
00670 INPUT X2
00680 PRINT
006690 PRI NT 11CYCLSFUHRu'V
00700 'NPUTC
00710 PRINT
00720 'O~lmI aTOI1S
00730 RIMA) Y(1)
00740 NEXT I
00750 1FSMko STHKN78S0
00760 LEXT41eCYC5*l-I))
0 0710 80T00790
60750 LSTG•-YCY5*2)
00790 PRINT
00500 PRINT"LOAD TYPE 0 1 (1) fESISTIV•. (11) INDUCTIVE OR (3) LAMP"
005W0 PAINT"XNPUT log OR 3a1a
0 l52 INPUTX3
00030 PRINT
00 40 PHINTI"T•PERATURE RATING C L) 85 OR (2) 125 DEGREES - INPUT 1

005•-0 INPUTTA
00860 PRINT
00870 1F M$( 2) YA"YLS" THN 0950
00050 PECNT"MAYS MIN AND INC"h9NT OF OPERATING T*4PIRATUREP"

06590 PRINT"( DEGREkES C)'J
00900 INPUT T#TI, T3
00910 PRINT
02gg0 PRIlNT'INAXa MIN AND INCREIMENT OF 8TARL$ RATIO (LOAWRATED RES.
00930 INPUTSQ 51e*S3
00940 PRINT
00950 LSWh()m.8
00960 LETCo)a.4
009'YO LZITh 3)".2
009130 FOktIM1ltQQ
00990 RICA•, XCI)
010090 NET I
01010 FOR IwIT037

0 1030 NEXT!
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01040 LtTCI•
010530 IFC41ThENII1O
016 I60 LEPTC•ImC/10

01070 X rX lv ITH MbItl00
-0i(I 1 W10 01- i OtO4100ETI J1B0
010,0 ktTC1•C~t9
1 l1f6 LET •jŽ`*

ult PH*INT"ICONTACT RATING 71 (1) 4I1NAL CUWRENTa C2) 0-5 AMPS. (3) 53
0i1100 PRINT "OR (4) 25-600 AMPS INPUT 1*Oj.3 O•f 4"#
6 113th LE~M('fla'IGNAL CUR4RENT"
01140 LIT ES(5B).1"0-5 AMPS"
01110 LETKSOg)15-2 AMPS"
011at LETs TI Wsllga 600 AMPS"
61110 PRINT
0111 IZNPUTY4
0 1190 ý* IF 'THtNIRAG 4

V 01906 1FY 6-A THU~ M10i40
4 1610 PRINT
0 1•00 FRINT"APPLICATiON TYPIul?"
*IN10 PRIN?0 |20 FOR IsT

61.? r)oft J)ml"y7
6167 IIADUS

01306 ir;l3 i +fl 134001310 hsAMkS(1)] 13849P6INT110 "I J "r)' iiti

(ij01330 uoEMOVE (
01340 1rZDY6TI1UU

it,1360 LWig t9vo+V8
9 1 ari W10TI01A9
0 I 03110 LM9TYV4*VOV
01491 NK4%TJi
0i4*6 NLXTI

* 91410 4SNT3Q I
M014,0 X 100 I4TH Ni41 57

I 01440 QOTO 1520
01460 FAI1NT
0t4&0 PNINT "•NPUT 3,.'.l

I1480 1 VJ 30 1JTHNI IBOO
01',90 POil % ITO(%Ia. I3)I
01SOP LRTY9,Y•(s 0)
M14 N PAT x

0 1 b ItEADUS

01100 NEINfT

114)590 PhI NT

ii o
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R 1.AY S

01600 FORI I TOK(J3)
01610 READUS(I)
01620 PRINT 'V'JI ")",US(I)
01630 NEXTI
0 1640 IF I-+ITiH&E1680

01650 PRINT
01660 PRINT"INPUT lo2o,,v";
01670 INPUTJ3
01680 PRINT

01690 IFMgxeTHEN170•
01700 LETK1HiHY÷9+J3)
01710 GOT01730
01790 LETHi"J( Y9÷J3)
01730 1 PY6m 4THI• I1770

01710 FORIm 1TOY4
01750 RWADtU$
01760 JEXTI
01770 J't)auITO2

01790 14 ExTI
01800 005SUB3280
01810 PAX NTTA3( 17) 1US( 10) J SP4) A "RELAY"

01880 PRINT
0 1030 PIRINT"ZNV1 H3NMDJT UO1h" D tal M "CONTACT WAING m&4WS(Y&+6)

01850 PHI NT"CONIITRUCTION T1PE *";US(Jk3)JPO0(4)J
0 1660 LETUSC D) UPPEHI"
0 1670 L10UO$(2Q)vLOWE1R"
0 11880 PKIN'cIRADE OF RELIAB1LITY *A• (MU$ )
01000 PR1INT
018905 LET-49
0 1900 FO.8+s1`W8Q.TKPS5
01910 PRIt NT
01920 PRINT' "STIU8 RATIO m"j5
0 1930 UNt

90193t MT35$*d
004'~0 PRINT "TEIDEATUt11~i RPMC 10)i'FA~LUR1E HATE (11#iU00RMI
0 19 50 PelINrTAIMI ) 11L () 11U 0)"1"4( R) 1
01460 PnINT
0 1970 II•O Tm Ti1TUI'TA PT3
0 1060} PA(IQ•'PT+ A( T4')*LXP( ( T+873)18('T4) )10 T (4)
(o i9go PiAINTM ((T4))*EXP( C(T+R73•)/6( T4) IOtT4) )*tXPt( ih(M) )*IM)MIiX•)s

@Ilow$ Iplshl60 T141E 020046

02903IM I,'CTM
60031 1 •Vm 60 T4 M091 0I41
02030 s I ?16*I'M T60

02041 PRINT

91 I0,40 LETY9WY4-,0:::~ l



R ELAY S

(02045 PRINTAm"J AC TA)al"Bs"JC( TA). "C'"J C(TA) £XP(C ( 5IL(X3) ) t 2)
02846 PRINT "K1"lw'*JI1,'"Gi" CIS,"8mo'J Q,"X"X
01050 GO3T02360
02060 DATA ,1,Q1&5,3g,2*,A8,O S,16,10,30,12,30+g,55,11s0,$ JOS,1 S, 1 75I

ROUtIC 1ATA~,*2.So, 3s54o l iB is o8o4 10 o 3, 6a o 7s, 1us 7# 14A3. 3 651II OldfI DA rA 20.- Os0ki 1800A9 ilaA 10Ue20a 10# o5,O 90p2040o 10go20. 3p 9*11 30 R#6k a 39
02100 1)ATAW -'* 2.64 iolA1Up2.4.od10o20#5p10
02110 DATA 1o.DYMW IRC UIT. 6s.5. GEN4KRAL PURPOSR. * S&N SI TI VK9 Cu 10 (41W)A
091OSIB0 DATAPOLARIZED•Q.VUIRATING RELD. Q.$IU$H SPK4D.s•MTk4 kAL TIME VILAY
09130 DATAI1LECTPONIC TIM• DKLAYo Is. LATCHING (CMAGNETIC),s3
02140 DA tAAO ,UVOLTAGt•.2.• I L4D • OWES6mL8 I. CON TRACTORtS (H1I•U O UflRii60)a4

00150 DATAAAMATUAR CLNQN)fl.RY a~rD~c41&RCU~lY WETT2UDS4Ak419T1O LArTCHINU60160 DATA SALNJ9C AF*ATURto S0141M010
0 19170 D)ATA ARMATURE (LON () o BALANCED AXk4ATURIC.0£ULKN1OD
01181 DATAA4,ATUUtR (LONG A A.IOIlT, MERCIURY WNTTtDMAGNKTIC LATOHINO
01109 DATN4ICTER M4OVDIWITsBALANCED AktfAfliREAfINATURK (SHORT)
*,1OM0 DATN42Th0 4OVit4NNT, DRY READ# MERCURY WETTED
11tŽ1 OATAAI4ATURE9 (bALANCD AND hAN4OiT).DRY RUD.j134TA
0 HBO DATASOLID STATI4W4Y UNW(I~UftUY WK-TTE1413ALAN0ED AR4ATUIIE
00230 DATAVAOULHA CILAtfi)VA0tfLt (0 .lQ~AW4ATUREA CLONO ANU OiAORT)
0 1040 IIATA&4EROURY WETTED MAGIJE IM 0 LATCH IN §.t'4KUNANI CAL 6AIQHIN 0
0915USIDATAIMLANCELI ANiIATURE. RLUNCI b.ARMATURW (0ll037T). tWilAANI CAL LATCHI B
0 0260 DATANiALANOED ARt4AIIRE,SOLCN0i1 D
IflOVO DATAI1I1EC-6p,3Bh501117,1w09K-6,%377d0,Av

O C,090 PAINT
90302 NftXTI

00310PiNT ***$T ***s******4**+****Y•***•* N.***

00348 NEXT!S

01-360 P~tNT "MNTHER 5 YR N
I 00370 INPUTUS

I 64306 1F2"'UTEfU
I 023*0 REISTORE

001400 RUITO Has
01410 PRINT
0 24000 PAINT"SAME TEIP AND 58T698 RATIO"
00430 3 1NPUTE(W)
SA440 PAINT
60456 I8WINT"MAAMC IDVJIIWN141KNT -- YES Od O"

I8460 PRFNTIM CONTACT FUORM AND QUALITY YES OR NO")

]490 IINPU T;
00500 1O l Pl+w')NOV++lI4EN?0

0051•i0 GO000

00600r6N



5 W!I T C H F'S

000I10 DIMAC 10i?0( 1O) C( 10).D( 10).XC 10),Z.S( I1)iUS(C10)
i0 IR10E (30su130110

&00030 PHINT TAl3(|I5)"FAILURE RATES FOR SWITCHES"

016¶W1 PKIINT"INS1tRUCTION$ -- YES OR NO1
030INPUTU$

00P0,I7 PRINT
0•0•0 PRINT

-0100 PHINT"THI$ PROO'IAM CALCULATRS THE FAILURE HATE OF SWITCHES IN AGOG
L001 ki PIIINT"WITH TH19 RADO RELIABILITY NOTEICOO|I SEPT. 1967.

flWiW PRINT00.130 PA"INT VB( 15)) "INPUT REQtlUIRNMRNl~TSl AND GOD)ES"

RL814M PRINT
MIii PRINT" "I TAI(t I )KI"ENV!R ONMENT C CODE"

00161h PRINT
0070I PIIINTTAI( II)i"(I() LABORATORY, (2) SA T flLLITE ORDITi (3) G3ROUND F'IXU
0000~ PRINT
lIaMI I1 P1IIITTAII( 1i)1"(4i) 9ROUND PORTABIilE, (5) AIRBOMNE INIHIAITES."
00900C PNINT
SOilk PRINT TAM(11))J146) OROUND MOBILE. ( 7) SATELLi TV LAUN011'

004 PIIINT"C"II)TA!(II)JtSI•LIABiILITY URADE L ) UPPEt, (0) LOWER OR (31
i0i&0,59 PRI NTI°
0ORA6 PRINT
0I•01 PRINT "l1"iTAC( til)"MAX-- MINo AND INOEMIJ4lNT OFt SWITCHING CYCLEWS/Bl

OMIQ94 PRIN •T

00+310 PHItN T"41'I Ti13( 11 1 1" OW ITCH MUI II~tPT ION t- 1)l TO00t1, 1 0 R PUGHiiOUTT0N!

0i0314 P)lIlNVTAR( iI)J"(INULI BODY)# (iil IsA-IC0 SNIXTIVt SWITCH"
01¶¶ PRINTTAMC II)J"(SINGLE BODY OK MULTIPLE GROUPe),"
R00341 PIIINTTAIU I1'"(fl ACTUATION ASUWID4LY (USING BASiC 5SEBTIVWE"
00i50 PRINTTANi( II)t"SWITCO OR ROTARY WAPERS), (4) ROTARY SWITCH WAFERS"
00360 fll N T

0w3 i8i0 PhINT"b"I TAI'(IMi "SWITCH TYPE - I BNAP AQTION. 0 NON-SIbNAP ACTION"
140390 PHINTTAiB II)I"3 ACTUATION DIF~FERENTIAL *.*C0 IN.w "
10i400 PIINTTA(lI)it"i ACTUATION DIIFIFERtNTIAL ti.W00 IN,"
0i04i10) PRINT TAII(II)I"t CERAMIC AM WAVERi.o 6 M9DIUM POWER WAFERS"
v~il 1 iUC PRIINT
V!4L 4 iR1 PR!INT

00i4it0i PnINT"6I TAN( A I MI "BL•SI• OSE CONTIACTS ACT! V/ Sil TONES OR"i
0046!0 PRINT

004701 PRI N T
00480 PRINT"NOTIEi"
00490 PRINT
001500 PRINT"THK NULMBERS IN BRACKETS MX) ARE THE CODES.,"
OtOit kO PRINT00500! PRINT "THECODES FOR THE SWITCH TYPE ARE NOT CONSTANT FOR CVERY R9

* 0J511 PRINT
0!!h~iU PRINT"IF ONLY ONE VALUE 13 TO BE ENTERED FOR THE CYCLECS/HR."l



I i

SWITCHES

*0550 PRINT"INPUT THAT VALULE FOR MAX, MIN AND INCREMENT"
06560 PRINT
w57if PRINT "MANY OF THE OUTPUTS ARE IN ACCORDAŽ40 WITH THE XNPUT COD9SI'
63880 PRINT

i i 6590 PRINT"DO YOU WISH TO RUN -- YES OR NO"
06609 INPUTUS

[0I9 PRN "ENVIRONMENT' 1) LAWs (1) 80, (3) GW, (4) QPP CS) Al.,"
00630 PRtZINT(6) GM# ORt (7) SL, -" INPUT liooo#7";

0240 INPUTYS
0060 IWU 0t)."YtES"THNGO?0
00660 PRINT
06'll PRINT,"tRLIAB9ILtY IIRADE (1) UPPER. (2) LOWER OR (3) BOTH -- "
0366 PPINT"INtPUT 1.0 OR 3";
".3690 INPUTEX
0070 PRINT

06710 RISTORES O
00133 PRIt4T"NA~a 14IN AND INORXflhT OF SWITOHIt4O CYCIIIR m"J1
00746 INPUT 51*81#.3
37580 PRINT
04166 I poll*" IThrNo't80
0176 LETO• I I

30713 PRINT

03660 POFtOI1T04

00 PRINTAl 11)JuIUS(I

06410 PRINT
WI8S PRINT . ItORO4"#

00460 IPhUITXJP3(4J•

@0090 REAMZS( I1
00960 NEXT I
109 10i FOR 1.arO6

3094W READX()

00950 LtTHKImta

0096 F+OR in IT0

00970 READD(I)
90960) NFEXTI

0i000 PRINT

01650 PRINT
*01043 PRINTI$5PO(A)iZbUl)

01080 NEXT I
01060 PR1 N T

OR97 PRN T "IN PUT 3. A.%,v O R 6"

MI.



I\
SWI TCIHES

01080 INPUTX4
01090 PRIMT01100 G•OTO 12•70

oi 110 1.F'TX4mg*X3
0 11 C,0 1 FX4-- 8+ Trt F.,M i 140

041130 LETX4uX4-)
(I4140 PRINT"$WITCH TYPE "PCC2)J"OR (2)"*sPc(2);I
01150 PRINT"INPUT I OR 2"I
(4I160 ItJPUTX5
01170 I FlX4,v4THENl1240l.,
01180 PRINT

01190 PRINT"(CONTACT FOIHM AND QUALITY m (C)SPSTo (9I) DPST# (3) SPDIT&"
01l300 PRINT"C(4) 3PST* (5) 4PsT, (6) DPST* (7) 3PDTi (8) 4PDT#"

M10•I PRINT"OR (9) 6PDT --- INPUT 1#2x3otioo 9"

01A80 INPUTM
i0l1.930 (10 TO 1060il

0140 LhET Xlii
01050 IFXaI2THENi2?0
0~1260 L ETX 4imX4- 1
0if970 L ETH I a8( Xa4)
M80UI LETH7r CXI4)

01300 PRI NT
013 101 PINT"NUMtOk3R NP FONAOTS/ACTIVE POMII$ASIC 84. Me SW
0 13190! 1 N ptlH'N

01330 PRINT
01340 IFX~u3Tt'U,1390
01350 I mOTA ENA1390
01360 LNTHIlam I
t01i370' GtOTO1390!
01 i330 LETH 1ol

0lllgtJ HlONtllli

014004 IM&OTBHEN14,5
0!1410g LETtllNi

0i14t2 LIT AIPAXXT)*XIYbJ )T•(XCNON
013 iiL 6 TA~iI.•Aiii
0in40 LrTAUvUqA"l 1 A

111I4 0 PRINT TAtb(O15 N ;1$RAl3)IlTPC(9A) I "M wT'(I"
(1 14704 PRINT
01140 PRillNTT OTYPE m " ZI(X 4) 8PGF )iJ"CON TAT FORMA AND iUANTITY Ol;W o"J'U
01490 PRI N T
01500 L KTUS ( !I ) 4 i"UPPliCH"

01%10! L+ Kt•TUS ( 9l) n "L OWI~i

0 1500t LJTU$(9gw1'UPIPK AND LOWER"i
0l15301 PRIN1 IENVIRONMEINT CODII•")YSISPC(3iI)iRLIiABILITY GRIADE; ul'iU$(42l+6)

01540 PRINT

0I1570 PRI NT"OYC/i'il TABC 18) J "FAILURE RATE (V 1'000 HRS.),
01680 lte PRINT
01i590 PHINTTAM( 14)) 'L(I)"J SPO(S) I"L( bSW) UPPVR"o SPO(5)i) 'M SW) LOWER"
01600 PR1INT
0161i0 VORJ 0tb I STO 4P



SWITCHES

01620 IFJI>ITHENI650
01630 LETJ=1
01640 GOT01660
01650 LEI'J=JI
01660 I FX3>THEN 1750
01670 I FXm ITHEN1710
01680 IFX2-BTHENl730
01690 PRINTJ, ACX4). A2*Jo A3*J
01700 GOT01820
61710• PRI NT J* A( X4) p AQ J* "NAll
01720 G0TO1820

01730 PRINTJ, A(X4)i"NA"',A3*J
01740 GOTO1820
01750 IPXm7THENW1790
01760 I Xgm2THEN1810
01770 PRI NTJ. "NA' s C 04+ACX4)*N) *X(Y 5)*j*H , ( I 04+ACX4) *)*X( Y 5)*J* H 2
01780 GOT0 1820
01790 PRINTOa "IMA", ( v.04+A(X4)*N)*XCY5)*J*H H," LJNAl
01800 GOTO1820
01610 PRI NTJ,9 A"NA "o'(. A 04+A(XA4) *N)X(Y5) * JH$S
01800 LI.TS6,.÷1
01830 1 FS6AO6THEN IG50
01640 0OSU0T2110
01850 NEXTJI
01860 FORZIS6T060
01870 PRINT
018890 NEXT I
01609 G0SUDQ110
01900 PRINT"ANOTHER ANLAYAIS YES OR NO")
619141 I PUTUS

, 61900 1 ZU7s"NO"OTHEN82S
01930 PRINT

01940 PRINTISAME RELIABILITY GRADE YES OR NOe")
01950 INPUTUS(2)
01960 PRINT
01970 PRINT"SANE ENVIRONMENT YES OR NO"

01986 INPUTUS
01990 IFUSu9'$O"THKNS61L
606006 PRINTID(X I)u"IID(X I)#aACXA)wI" A(XA)."KIlmu"31*11e'Kac'JKQ. 1JCCS)w'4K(YI
62610 PRINT"Nrn'J N
Mao8 GOTO9900

00030 DATATOAOLE OR PUSHBUTTONPflASIC SENSI TI V, ACTUATION ASHSNOLY
09040 DATAHOTARY SWITCH WAFERS
02350 DATASNAP AOTIOUNON-SNAP ACTION4 ACTUATION DIFFERENTIAL w'002 IN,
00060 DATAAOTUATIO4 DIFFLRMt4TIAL cq.QIN*.,CEHAMIC RF WAFER

009670 DATA MEDIUM POWIE bAFERS
00080 DATA.005,.-.* 1iS kse* 0 4.*6. 1.Sp.-06u.07a34e 0•0?..749e8
09090 DATA, 006, Op$as8,t *001, '3.4s 10.55
0.100 DATAIe .1.* B 1*75 .5. 3.4. 5,5.5*@8
00110 LETS6m6
00110 FORmulT06
02130 PRINT
09140 NEXTI

46



SWI TCHES

02160 FORImIT06
09 0170 PRINT
02130 IJX T I
02190 RETURN
09YJT2H00 END

g 015 I p"Y,5'TEN••

47
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SEI CONDUCGORS

0661 DINA(16)0BCIs)$CcI$),Do Is)*E(Ia)oF(10)
69099 DIN K(C 11).LC if)*N(I O).Z$( 1o)a VS( 19)

M 6030 DINM(10) a VS(10) i S(1$),p ( 4A)
98949 GOSUB3969

95059 PRINTTAH( I3)•ft$ZiCON1U•Tos trAlLU= RAT'
96666 LUNC1B)mie0
f0018 PRINT
0 984 i PRINT

$0960 PRINT"INSTRGITONS YES OR No"i4 00166 INPUT ZA

00106 PRINT
0$913 P TAD"I S PRIOGRAM (hLULATIR S THE 91AS AND CATASTRLOPHI C §FAIL UR
"60148 PRINTORE OF SKMI"COAbUCTORS IN ACCORFDANC1•E WI'TH TLIT RADS"
00850 PRINT"TCLIABILj ITY NOT"(gOO) VOL It, SEPT,* 1967o"
06166 P ~tT
00376 PRZNTTAB( 13)1 *INPUT R OUIR IANDTS AND CODES"
$6160 PRINT
S 0036 PRINT?"TA'IAlS(1)J"OMAter F AK( P8RT"

69660 PRINT
04610 PRIONT"T5"(II? (1) L-jA9iqA.o1 y () SATELLITTIE O OT
10098 PRIVTlA8(II)A*(3) 61t0UXV FiXtD (4) GRO0UND PORTAMS"E
44236 OPRgNTAD•(ti)Me) AIRWAVI tNHADITED (0) GROLWO MOAI•l

06410 PRINTT*( 11) 1 C U47) At FM N IATINt1)*' (8) SATTIAT LA"

*0 fS PRINT
00476 PINMT?"2i TAB( I )I )TRESS CNPD
61806 PRINT
$0.91 PRINTTANrBd1I)IA"(1) GSMCP TRANSIDA OR (i) IEILDO S FTECT (3)AUNIJUi
06430 PRINT TAB(II) J44) i 10D2 AND RECTIFIERS&5 109t 0100R1t•"00316 PleNTTY&b(t)J%(6) SILICON 000TROLED, RETIFIR|IS (SOXt)"
"03" ii IU PfTTAN( 11) i"( 1) MIC;ROWAVE 06TROTORS AND MIXlCRSP AMD"
6 0339 PRIM TTA8( 11) #A(b) VARAC•TOR AN•D STE, P RECOVERY OtDISJ|"

S 003J,40 PIUtN T
00368 PRtNTw3"JT AB(IJ l)J"PAkT TYPE"

04360 PRINT
$43007 PRINT040J TAB( It) J HURDE OF MI, AILA ITY - 1) UPPER OR (9) LOWER"

00560 PRINT

66410 PRINT"P6AR TAB( 1 A PLICTUR ONT ON PO CUWRATNT RATING APR) E
' 066530 PRINT

$0043 PRINTUNDJ TAO(I |JIRINVOLTA hE ST C•ESS OPUROLDUT) GU
66440 PRINTS 00469 PRINT%6") FBC II)i"• 4M XmMN AND IMOM9N4T OF $TR933 RATIO"

i 00460 PfUNT
*$AT$0 PRINT"964 TAb(iI0)"M4A&* MIN AND INOKRUJNT 0? 0fth TDIPXPATURE"
0 0#46 PRINT
01491 PRINT"'OT63"
68594 PRINT
09510 PRINT"PART TYPLP APPL•ICATION# AND CURRENT OR POWER RATING AREG GO0N
04320 PRtINT"HOVE0M, IRBY ARF, NOT THE SAME• FOR EA~t 90016p THUS THEY F
$0530 PRINTIIINCLUD2D HtE9oINo THESE OODtS SHOULD NOV GIVIC TH USIR ANY46
811344 PRIM T"01 FIGV•I TY StNlat THEY ARS STRAIGHT 1PORVARD"



SMII CONDUCIO RS

00550 PRINT
00560 PRINT"IF ONLY ONE VALUE, IS TO 85 &NTXRBD FOR A STRESS& INPUT THAT"
00570 PRINT"VALUE FOR NAXo NIN AND I1.CMEMENTo"
00580 PRINT
wM590 PRINT"UN --- ¥•$ OR NO-)

0 0600T INPUTTS
00610 31"0"80GOT00630
00620 GO TO 3 2,60

00630 (0$U831?0
00640 rP-S( V1)ua"YES"THER0696
S(0656 PRINT
00660 PRINT11MVIRONNONT i M t !LAW (2i) 30# (3) OF# (4) 4P. (6) An#"

00670 PRINT"(6) 0No (7) AU# (8) SL OR (9) IK - INPUT 1.0.h. OR 9"
00680 INPUTYS
00690 PRINT
00700 I XVSV |G)w"Y5•8Th~4S130
00710 PRIMT"SDC. MODL wt
00700 PRINT
00730 F•oRtITOO
00740 RNADA 5CI)#WI ().*L (I Ht(I)
00750 IFV%( l0)m'YES"TH2770

00770 NKKTI

090PRIZNT
p 00800 P1UNT"INPUT Ie•es...ORS"J
mea10 INPUT X1
008MO0 I(XI)ATH 0860
00830 PRINT

00840 • X' O
00930 PAINT"PART ? p at"
00464 PF2RIONI TOO
1087d IFKC I )mTHUM9978

e810 4 I8X6

90910 NIMMNT| M9
00980 IvV%(s)W4• |TtRHQO40

10930 P1fTTA9(5A.8V(~J).(D .EJP(i

I 0094 04011060
00950 REAMW( l).AI.AlrAIsAIipAI*AI
00698 NXXJ
00910 NtTTI
00980 IMMl(XITHW4101
009910 L.)?X 1I
0 IM)* I3OO030
111016' PRINTO114PUT 1b."
01ess IN)pUTX2
919036 PrVs9)m"Yxs"7HZW109#
01050 PRINT
01060 PRtNT"GRADZ OF RMlIABILITY 1 (1) UPPER OR (0) LOVER - INPUT I OfJ
01070 INPUT X4
01060 PRINT
61990 FOR* a I TOO



SIMWCONDUCTORS

flm IIQ X1M"XTHMN1198

#III$ 7ORdJw1TO9
eaitee 1lJ4T5?K~lt6e

61140 ARILADG(0I8• MV&(3)i6(4)
6115840 TO ?11 9 6S1168 RtAoG 07,-49jpQ6

61170 NHXTJ
Sie oT I @18 1son61196 •0J i18esilos ro hl~i I tooI•
$it W~m +ADW# 67* 696

01014 NUT J111948 NXXTI

41230 PRIMT
61446 trA449TH0 I66

$1360 LETflS 4()

618 1H FUM) &SINN IWkl1366 I A+CX1~wIb11|•Q

61310 PRIO?'A1P& |t1CT 1O01329 oa ik I T 1OG

61330 11Wool WI41
61356 t1P4*XII1393
9t1360 RXADV6(J#11(J)
61370 PR1TJ#TAb( S)#VS(J)
01386 4 TO 41406
61390 RSADVa WON(
61461 NXXTS

6 1 Ak0k IOXTJIed÷ I01410 XXiUX?
u1i45 LPUtjIeflwI

0 146 PRINIWPW,.

01470 IMPUtr
01486 LKI-50)coVSlv )
61496 LT9t•W(M)M(t)
also$ PORI in 1106#!is igJ6 •IY!)-n¢I

01516 OUTS(1)uC

4 1549 IFi,(X1)miNIfls1566
i1615 PRUNTVOVIM•UT OR POUR RATING i'
811160 GOSUB1390
61670 :?11, )NOTmEM1656*Is$$0 PfIHIT11I1PUTI#9 #3###* +•J61589 1N1PUTP

01604 LTZC( Mon 1Z )
"016"9 IPN(6)1•(TN165)
O 1699•M•)
01630 LZ~tIN6)s1
S~50

Ii
*1i



6 EM IC(ON DVC`V ItS

01640 LET £S(8)u•"A"
01 650 1!FW( 10)ni100Th!d168f0
01660 LETMC 10)al

S1680 1 MsI" THEN1710
01690 1 FX lw 3TtHO41 710
0i 170,13 00TO 17 300171! PLINTgVOLTAIN STRESS (PIRIOINT)um"

01790 INPUTI I
01736 FO Rlaf-laGS!OTV416E-
1017-4011P |FI,'l 111 799
01750 I FJLwflTN44 1790

V170ILADS( 1 (4
0 1770 LIMOlw*

01t790 AZAD W* So

01800 NIXTI
01810• LTN(9)mI

0 :201rxaV,2aHM2nemoi1j30 PRINT(18140 PRINT"•ccrnjXITY .•

0 1660 HADb Vs(1).N(t)
f18 70 1 VX imATEN1690

01900 PRINTTA5) t1Jh SPO( 8)J VS( I)

01090 N1:T I

01900 P R, Im I THOR 19 50
01960 PRIN l i TO I5

01970 LNPUT )PL

01930 PLTNTTA5( )0V I I VC P) ) J M I

01990 LI:T I()N(
02500 PRINT
01960 PR¢INT"INPUT 1tgolovo*0 *+'

i 019•70 INPUMI

09010 PRINT"NAXp MIN AND INORUSIT OF stRins RATIO *""
00H0I INPIT 01.0B.0
0 06 30 PRINT
0n040 PRINT"NAXe KIN AND INCREMENT OF OPlICATIMT TIPtATURI (DEGREES M)e
00050g INPUT Tl Tg# T3

09060 3005113170
02070 PRIL TTA 13); A SIX 1 )SPC(B) A *SDII CONDUCTOR"
02306 PRINT
02090 PRINT
02100 IP K(X 1) 1T3 120
01 110 PRINT"PART TPLE u'J) S(Cg)J SPCC( 5)
03120 IF( ),,,1001THh140
02130 PRINT"APPLI CATION ."1ZSS )
08140 PRINT
02150 F91 (K 1)OTHDINGhS
02160 PRINT"CURRfhT OR POWER •ATING (WATTS 08 AKPS)u"5ZS(If1)
02170 PRINT



S E! CON DUC TO RS

02180 I F1 1m0THEN~2210

62190 P RI N

020PFUNT"WOLTAGE STRESS (1) a~3I!ISPCc4)302910 I FXS•> 2T"HZ•2930

02230 PIUMT
02840 PSIUT"RELIABILITY GRADE CODES"; X4 SPCC 4); fZNVX ONMHEWT CODEM"-YS5
0SS9fU PRINT

01270 PRI OTOSTRESS RATPO*1"0 *
09280 PRINT02290 PRZN4TTAB( 17)J'FAILURE RA•TE CZ/1000• HRS)"
09300 PP.IN T

02310 PRINT"TMP"* "L5(B) "A "L( SE.M)0
02330 PRINT

02340 FOR TmTfTOTZ STEP T3
02350 LET C9'T÷273

~)02360 1F5(X2)'0THEfl390
02370 LETK4a EP(( ( C9+ F(X2)*O) C(X t) )B(Xg)
02830 GOTO O4•0

02390 LETC4uA(X2)*EXPC(I/(cg.+F(X2)*O)/C(X2)) tC-(Xi)fl

02400 LZTK4K4•*EXP( C (CCC.(X2)g)*O)/D(X2) ) t (X2g))
02MBl PRINTT, K4K4*G1*NC8)*N(9)*C 10)*SCXI)÷GS
024*0 NEXTT
02430 PRINT
02440 NEXIO
02450 LETI 1•0
09460 RESTORE
02470 RESTORE s
02480 03SUQ3200
0*490 PRINT"ANOTHER ANniLYSIS -- YES OR NO"
02500 INPUTZS (10)
02510 1SFZS( I0)u"NO"THWN3SO
025290 PRINT"SAfE NVIRONMET -- YES OR MOI"3
02530 INPUTZS(10)
02540 PrIST'i..ME MODEl")J
02550 INPUTVSC10)

£2560 PRZNT"S1E RELIABILITY GRADE YES OR NO";
02570 INPUTVSC9)
0*560 60700630
02590 DATAGOERAL TRANSISTOR. 4* 6. 6.7 I ELD EFFECT. 1. 6.0 . L#IJUCTION. IZoOs
02600 DATADIODES AD RECTIFItRS.286.6.ZENEJ DIODtS. 1.2,6
02610 DATASILICON CONTROLLED RECTIFIERS (SCR)s1.0 5-4
026*0 DATAmICrOVAVZ DErECTORS AND) tIXERS.4s*0s0
08g630 DATAVARACTOR AND STEP RECOVERY DIODESsZ0,6

02640 DATASIF-NPNt*O27l1, 1052#448, 10;*5•; 510* 3SMPNP:;?85$-:111324, 338, 148
0 2650 DATAGE'• PN P* 4. 6 ","* 2142,373#*, 2.-*$,v3-GE-NPN•. 8.5,- 1,-• 2• i, 73, 19.75

02660 DATAFET AND IGSFfT,.075.-I.-1160.448,13;8, lS0;IUNtJ TRAWsV*81r-l*-18
02670 DATASILICON,. 13'- 1o.21390448. 17.7* 150* GERHfMIL t4 15. 7*" Io 3568, 373.|
02680 DATAVOLT REG* *274#r t,2242. 44.* 10o 7s 175.ALL SCR. B26r" 1*52080.?93*3
02690 DA'ADECT 70-MA. •265, - 1s-477, 343. 15#6,45. DIGT 150aKAX**0S5*r i-398
0*700 DATA N1 XER 70-MAM , 445,* -fa447. 343* 15.6* 45
02710 DATA t•I1X 150-MAX.075,-I-394.423,15.6 1025

52



* SEM I CON DUCT0RS

027k20 DATA VARACTOR AND STEP RECOVERY DIODES# 37,, .1s1l162a 448* 130-8. 150
*• 0�02730 DATA!. 10.0.0.S,50°0005,.005. 15s150,e001,#01p40s400*a00t,04

02740 DATA30. 300o -004k,* 04* 50a 500,p c005,p.05. 5-OP06 50. 005 5.8.80k*02
02750 DATAI4.* 140.. * 02,.' 2
0 2760 DATA1o 20$.0s O1I0s200o,-005* ,l1i30P 600P o0ltov2,80o160O,.*02,w.4.o60, 1200o.5
02770 DATA10* 2000o v O02.. * 4 100.p 600* *02, - 4, 1600 3200s a .03*. 6A. 268 5600-* #05-. I
02780 DATAZ. 20Po0.0s So 100o * 02* -4o 15A 300o *.06* 1.* go40*800kt 15. 3# 30- 300.* % 5- 3
02790 DATA50 1000, - 2*. 450,*1000. & 2g 4p 80P f 600.o o * 4* 140.P28000 * ,.3&6
021300 DATAls 6o Op.01,So30..00505f.005p 15. 90,.301.. *0lto40* 40j,.*002,.02a

* 02810 DATA30. 18 0p. 008* - 02a 50o 300* -003, - 03. 50 300. .003* * 03
102820 DATAV0,; 420••006.*.,* 06* 120, 720o # 01. * I

o0230 DATA1. 10* 0p 0 5o 50s. 001* 01 15u150,#001,.01t40,400.*004.p04
02840 DATA30S 3009, 004o * 04. 50* 500, * 006* o 06o 50. 500. o 006* o06 70. 700. , 01' * I
02850 DATA 1201 1200o .0agoe
02860 DATAl. 10.IO . 5p SOu'001 #.021.20SOO•* .001. o.11 413 400& 005# *1 30*300. 5
08870 DATASO,500p # 005o •1O 50* 500* * 005* * I * 100oI00 o0 1& f2, 50# 1 600A * 0,a 4
02880 DAT•lo 3* Oo 0.'* 6o ft*% 06, 30o90o * 02- o 06& 120# 360o -8S 2o 4p 1 0p 390p o 6p 1 V

* 02890 DATAI 50. 450o * 9. 2S7. 150* 450# .9.* go 7A 750s 2250s 4. 5; 1 S5o00 4500.9.0 25
02900 DATAls5s 0i 05.. 25 .01 -05.15i 75 ;03 15. 40200# o08o*4,30 150*,06,3
02910 DATA50. f500.1, 5* -50. 250, I* a5. 80. 400.. 16. .8. 190& 600,v 25. 1.-5
•0990 DATA R(AC; *'I* LINEAR4I( 00)DCi2.,LOW N0I SZCAUDI)O t.5.KLIGH FREQUO• 3
02930 DATA3oLOW NOISE(RF).*4.LOGIO SWITCHItJG*.5
02940 DATALINEAR(AC)h Is LI•EAR( DC., 2,LOGZ C SWZTCHo I5,LOW POISE AUDIOI-.5
02950 DATAHIG* FREQUENCY(RF).3.LOW N0X$E(ft)*f4
02960 DATASIGNIAL (AUDIO)* 1.SIGNAL (IF AND I-F)*s*S*LOGIC SWITCHING.*3"02970 DATAPOWER RECTIFIER. 1. POIJZR RECT* (H*V. STACKS) VMAX *600.*
02980 DATAFORWARD REFERENCE., 3. VOLTAGE PEGULATOhio, 1
02990 DATAVOLTAGE REFERENCE (TEMP. COMPENSATED), 1
03000 DATA"0 70 100 TW". 1."a100 T0500 MW'ypl"iS.5 TO 1i',"l, "4 TO 5"0 1*
03010 DATA"3'5* TO 20"*2p"020".2
030A0 DATA"0 TO 100 MA". 1.2."*100 TO q00 MA". *"'4P*5 TO 1.".1.1
03030 DATA":1 TO 3"1.*5%,v3 TO 10"..2."•1O"2.5
03040 DATA"0 TO 250 Mnia•"*•."g0 TO 500 MW"*`4 Ira500 TO I W".i*a
03050 DATA"> I TO 5 W•1-5
03060 DATA" -5 TO 20 Wl*2",g8 WIP'.3.
03078 DATA" 0 TO 500 MAA"`1.2."*5 TO 1 A". i.'" TO 10 A". 1"5*"10 A". 2
03080 DATA"O TO 100 MW". 1-3,"'100 TO 500 MW".1.">*5 TO I V".1.5
03090 DATAI*"i TO 5W"*0."*5 TO 80 W"p 3," 200 W10#
03100 DATA.3.7..3,.7,.3,.7..36..7..48..7,.75, 7. 1 .,.? 5
03110 DATAf.65..8o2o.5.*9*3.,1
03120 DATA'SINGLE TRtSXSTOR". li DUAL (UNMATCHED), P 7. DUAL (MATCHPED) 1.2
.103130 DATA"DARLItNGTON 'o o g. "DUAL. EMITTER". 1- 1.o"ILTIPL.E EMITTER". 1.8
03140 DATA"COMPLEMENTARY PAIR".*?
03150 DATA"SINGLE DEVICE"* I. "DUAL UNMATCHED". * 7."DUAL HATCHED"o 1*2
03160 DATA"DUAL COMPLEMENTARY", * 7o "TETtDEf' 1. 1
03170 FOlR.IITOlO
03180 PaINT
03190 NEXTI
03800 flRI- 1I 06
03210 PRINT
0 392f0 NEXT'I

0 3240 PORI*• I T06
0 3950 PRIT

j
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1360NET 1
I~ 32a70 RETURN

0 3280 END
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AI CRO CI £100 UTS

t 0,1'010 DiMZ$( 10) Y.( 20)4A(Ž20)
00020 PRINT TAB(i5l';"FAILURE RATE OF MIC ROCIRCUITSv
00030 PRIt4T

v 0 0• V• 4 (-1, PRINT
C 0 2050 PRINT"IN4STRUCTIGNS--YES OR NO";
00060 ItJPUTZ$
00070 PRINT
014(0850 1 FZ$c1"YES"TH'•W0380
J00090 PRINT
00100 PRINTTABT( 7)17"INPUT REQUIREMENTS"
00110 PRINT
00120 PRINT"I'" TABC 10)1 "ENVIRONMENT"I 00130 PRINT
00 40 PRIN NTTAB( •)I"C I) LASORATO RY, (2) SATELLITE ORBITp (3)GROUND FIXED
00150 PRINT TAB(11)i"(4) GROUND PORTABLES, (5) GROUND MOBILL"
00160 PRINTTAB(1I);"C6) AIRBOR.NE INHABITEP, (7) AIRBORNE UNINHABITEDW"
00170 PRINTTABCI1);"C8) SATELLITE LAUNCHo (9) MISSILE"
00100 PRINT
00190 PRINT"2 1 TAB( 11);"PART IDENTIFIER"'
00200 PRINT
00210 PRINT"3";TAB( 11)1"NUMBER OF BASIC FUNCTIONS"'
00220 PRINT
00230 PRINT"4"ITAB( 11)"OPEN VOLTAGE GAIN"
00240 PRI N T
00250 PRINT"5"; TABC. 1 I )o "NIUMBER OF EXTRA OR SPECIAL INPUTS"
-00P.60 PRINT
00270 PRINT"6"VTABC II)"J"NUMBER OF EXTRA OR SPECIAL OUTPUTS"
00280 PRINT
00290 PRItT"7")TAB( 11)J"TYPE OF PACKAGE"
00300 PRINT
00310 PRINT"8"; TAi3( )lE'"QUA.I TY GRADE"

ff 00320 PRINT

00330 PRINT"9";TAB(lI)I"MAX, MIN AND INCREMENT OF JUNCTION TEMPERATURE"
00340 PRINT
00350 PRINT"DO YOU WISH TO RUN -- YES OR NO",
00360 INPUTZ$
00370 I FZ $"NO"THEN,27 10
00360 PRINT

00390 PRINT "ENVIRONMENT rn? (1) LAB,, (2) SO. (3) GFF, (4) OPP (5) GM,"
00410 INPUTYS

00420 PRII N T
00430 PRINT"ANALYSIS FOR C1) DI0ITAL OR (C2) LINEAR MICROCIRCUITS -

00440 PRINT"INPUT I OR 2";
00450 INPUT A4
00460 PRINT
00470 PRINT"INPUT PART IDENTIFIER";
004•0 INPUTZ$(9)
00490 LETZS( 1I)=DIGITAL MICROCIRCUITS":
001500 LET Z$(2)-1"LINEA.R MICROCIRCUITS"
00510 IFA4=ITHENO77O
00520 PRINT
00530 PRINT "NUMBER OF BASIC FUNCTIONS =
00540 INPUT Al
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MI CnOCI RCUI TS

00550 LET At=Al*4
00560 PRINT

00570 PRINT"OPEN VOLTAGE GAIN
00580 INPUT A(4)
00590 P 11N T
00600 IFA(4)<-60 THEN 0620
00610 LETAI=Ai+(AO-608)/1
,00620 LETAl=Al+(A(4)-60)/!0
00630 PRINT"NUMBER OF EXTRA OR SPC'Al. INPUTS (SUCH AS NON-INVERTING)3"
00640 INPUTACI)
00650 LET Al-AI4+*A(1)
00660 PRINT
00670 PRINT"NUMBER OF EXTRA OR .SPECIAL OUTPUTS (SUCH AS EMITTER FOLL0WER
00680 INPUTA(2)
00690 L.ETAl=A1+2*A(2)
0•0700 PRINT

00710 PRINT "NUMBER OF OTHER SPECIAL FEATURES (SUCH AS THRESHOLD LIMITIO00720 PRINT '"OR EX.TREME FREQ; RES)W";
00730 INPUT A(3)
00740 PRINT
00750 LET AIoAt+3*A(3)
00760 GOT01360
00770 PRINT
00780 PRINT "DO YOU-KNOW THE VALUE OF TKE COMPLEXITY FACTOR PI(C)"
00790 PRINT ""YES ORt NO";
00800 INPUTZ&(3)
00810 IF $($3)="YES"TRIN1330
00890 PRINT
00830 PRINT
00840 PRINTTAB( 10)O"*OMPLEXITY FACTORS FOR DIGITAL MICROCIRCsIITS"00850 PRINT
00860 PRINT"COMPLEXI TY'; TAB( 17); 'LOG IC"; TAB(47)1 "INPUT DESCRI
00870
00880 PRINT"I"; TAB( 13);"BASIC SINGLE GATE", TAB( 46)) "Up TO 4 INPU.TS'"
W0890 PRINT
00900 PRINT TAB( 13);"SINGLE GATE"; TAB(46);"4 TO 8 INPUTS"
00910 PRIN3T TAB(13);"DUAL GATE"; TA13C46)J"UP TO 4 INPUTS"
00920 PRINTTAB( 3);"EXPANDER"rTrA(46),"UP TO 5 INPUTS"
06930 PRINT TAB(13)1JDUAL INVERTER";TAB(46);l"ANY"00940 P INT * * * * * * * * * * * * , * * * * * ,* * * * * * * * * *

00953 PRINT
00960 PRINT "2"; TAB( 13);"TRIPLE GATE"; TAB(46);'"UP TO 4 INPLUrS"
00970 PRINTTAB(13)f;*EXCLUSIVE OR GATE";TAB(46);"lJP TO 4 INPUTS"
00980 PRINT TABC13);"TRIPLE NAND 6ATE"JTAB(46)$¶UP TO 3 INPUTS"
00990 PRINT TAB( 13)3"TRIPLE NAND/NOR GATE";T.La 46);"UP TO 3 INPUTS"
01000 PRINTTAB(13);"NAND/NOR WITH EITTER"
01010 PRINT TAB( 13);"FOLLOWER"; TAB( 46;"UP TO'6 INPUTS"
01020 PRINT TAB( 13); "ADDER"; TAB(46);" NY"
01030 PRINT
01•40 PRINT TAB(13);"QUAD GATE") TAB(46); "UP TO 4 INPUTS"
01050 PRINT TAB813> "DUAL EXPANDER";TA8(46);"UP TO 4 INPUTS',01060 PRINT TAB(1IO3>'DDUAL NAND/NOR GATE";TABC46);"UP TO 5 INPUTS"
01070 PRINT TAB(13);"QUAD I,4VERTER DRIVER"; TAB( 46); "ANY"
01080 PRINT TAB(13);"TRIPLE NAND/MOR WITH"
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MYCROCIRCUITS

rx11090 PRI.NT TAB( 13)"EMI4TTER FOLLOWER"; TAB( 46); "UP TO 4 INPUTS"

oixoo PRINT TABC13);1"SIMPLE FLIP-FLOP";TAB(46);"2 INPUTS"

01110 PII

(11130 PRINT
Ot1140 PRH.V f-3Y';TAB( 13)'"JK FLIP-FLOP W!TH"
01150 PRINT TAIB(l3);" PRESET AND/OR CLEAR" TAB( 46);"ANY"
0.1160 PRINT TAB( 13)i* "DUAL EXCLUSIVE-OR GATE"; TAB(146)I "UP TO 4 INPUTS"
01170 PRINT TABC 13) ; "ONE SHOT MULTI VIBRATOR"
01180 PRINT
01190 PR1INT TABC13);"JK/R-S FLIP-FLOP"
01200 PRYNT TAB( 13); "QUAD NAND/NOR";TAB(46)3"ANYf'

0i1230 PRINT
$12?40 PRINT"4"; TAB( 13); "DUAL SIMPLE FLI P- FLOP"; TAB( 46)5 "2 INPUTS"
01250 PRINT TAB(13);"RS FLIP-FLOP/COUNTER";TAB( 46);"ANY"

01260 PRINT TAB( 13); "RIPPLE COUNTERS"; TAB( 46); "ANY"
01270 PRINT
01280 PRIýITTABC13fl"DUAL JK FLIP-FLOP WITH"
019 0 PRINT TAR(13);" PRESET AND/OR CLEAR";TAB(E46)1"ANY"

01310 PRINT
01320 PRINT
01330 PRINT
01340 PRINT"COMPLEXi±TY FACTOR w'&;
0!350 INPUT Al
01360 PRINT
01370 PRI N T "TYPE OF PACKAGE a"
01380 PRINT
01390 PRINT 'FLATPACkC-- (1) GLASS, (2) ALUMINUM, (3) METAL"
01400 PRINT 1
01410 PRINT "OR"
014;0 PRINT
01430 PRINT"TO-5 -- (4) GLAS FRtT, (5) EUTECTIC SOLDER"
01440 PRINT
01430 PRINT "INPUT 1, 2s 3, 0iO 5"

01460 I NPUTA5
01470 PRINT
01400 FORI=IT09
01490 READ B(1)
01500 NEXT I
01510 LET Bl=B(,A5)
01520 LET Z$(3)s"OPTIMUM SCREENING"t
01530 LET Z$(4)="LUPPER GRADE"
01540 LET gt(5)-"AVERAflA GRADE"
01550 LET Z$(6)s"LOWER GRADE"
01560 PRINT"QUALITY GRADE - (1) OPTIMUM4 SCREEN, (2) UPPER GRADLE"
01570 PRINT"v(3) AVERAGE GRADF, (4) LOVER GRADE OR (5) VP.LJANATION - I NP
01580 INPIUTAS
01590 IFA5-.5THENt350
01600 PRINT
01610 PRINTTAB(15)"ADJUSTMENT FACTORS"
01620 PRINT T
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01-630 PRINTb"PI( Q) "TAi(17);"QULALITY GRADE"
[ ~01640PRT"*******s.'***** *******c******

P. 01650 P.3INT
01660 PRINTI; TAB( 13); 1OPiIUM SCREEN WHICH INCLUDESZ"
01670 PRINT TAB(13);*A. VENL1WVR LINE AND PRODUCT QUALIFICATION
£1680 PRINT TA8(13)8"B. LINE DISCXPLINE ON &N INTEREFERENCE BASIS.
01690 PRINT TA8(13);"C. FAILUPE FEEDBACK tTICHT LOOP" WITH CONTINUOUS
01700 PRINT TAB( 16);"CO.IRF.CTIVE ACTION SIMILAR TO MINUTEM4AN' PROCEDURES"
01710 PRINT TAESC1S)3"iD& SCREENS AND BURN-IN
01720 PRINT TAB(l3)s"Ev TRACEABILITY OF TEST DATA.
01730 PRINT
01743 PRINT29TAB( 13)i"UPPER GRADE WHICH INCLUDSS:1"
01750 PRINT TAB(13)3'A. SCREENS AND BUIN-IN COMPARABLE TO RADE SPEC. 5
01760 PRINTTAB(16)j'ON LIMIT TESTING (SAMPLE SUBJECT TO DESTRUCTIVE TEST
01770 PRINT TAB16);"TO ESTABLISH ABSOLUTE LIMITS OF STRESSES WHICH DEVE
01780. PRINT TAB%(16);CAN WITHSTND) TO ID&VTIiY MAJOR FAILURE HODES AND"
01790 PRINT TAB(13);"B. FEEDBACK FROM SCREENING RESULTS ONLY
01800 PRINT
01810 PRINT 15;TAB( 13)i"AVERAGE GRADE WHICH INCLUDES:"
01820 PRINT TAB( 13)1 "A. NORMAL PRODUCTION GRADE AND LOT ACCEPTANCE TESS
01830 PRINT TAB(16)1"0r4N A SAMPLING BASIS-"
01840 PRINT TAB( 13)31"B. NO 100% SCREENING BEYOND PROCEDURES FOR
01850 PRINT TAB( 16)J"ELECTRICAL PARAETERS AND HERMETiCITY."
01860 PRINT
01870 PRINT 30, TA3 13); "LOWER GRADE WHICH INCLUDES ROUTINE VENDOR PROCU
01880 PRINT TAB(13);"WHICH ARE APPLIED TOALL PRODUCTION DEVICES ON A 103
01890 PRINT
01900
0.1910 PRINT
01920 PRI[ T
01930 PRINT "QUALITY GRADE CODE 1 , 2, 3s OR 4"1
01940 I NPUT A5
01950 PRXIN.
01960 LET 93-8(AS+5)
01970 FORI IT09
01990 READ S(I)
01990 NEXT I
02-9000 LETP 2,3'•2 Y'

02010 PRINT
02020 PRINT "WHAT IS THE MAX, MIN AND INCREMENT OF JUNCTION TEMPERATUREv
020-10 INPUT TlvT2,T3
80040 FOR I-iT05
02050 PRINT
02060 NEXT I
02070 PRINT"******--................................................... --

02080 FOR I=1TO6
02090 PRINT
02100 NEXT I
02110 PRINT TAB(i3);Z$(A4)
412120 PRINT
00130 PRINT
02140 PRINTZS(9)
-ai50 PRINT
02160 IFA4=!THEMN2210



MI CROCI RGUI Ts

0-2170 PRINT "0. OF SPECIAL INPUTS *=";Ac I),9N0 OF SPECIAL OUTPUTS ='"$Ae
02180 PRINT
02190 PRINT"NO- OF SPECIPL FEATURES -'; AM3),"OPEN VOLTAGE GAIN -JA (4

02210 F 1N TAB(15);" ENVIOM ENT CODE =";YS 5
o2p2o PRiNT
0 2230 PRI NT "COMPLEXITY FACTOR =*";Al,"QUALITY GRADE ="*ZS(A5a)
02240 PRINT
02Q50 PRINT

S•02260 LET M1=80
32270- PRINT"JUNCT TEMP"I TAB(291) ; "BASE FAIL RATE"; TAB( 45)) "FAIL RATE CZ/2
02280 PRIT -T"---------- * TABC 20); " ---------------- TAB(45)1 --------------
02290 PRINT
02300 PRINT
02310 FOR TwT2TOTISTEPT3
02320 LET NI=N1*I
32330 PRIWTT, TABC2a5J.98*EXPC-2298/(T+27.3));
02340 PRINT TAB(47);AI*BI*B2*93*EXP(-•g9/(T+273))4,98
02350 IFWl<60THEN2440
02360, FORI=ITO6
02370 LET NI-0
OP-380 PRINT
02390 NEXT I
0240t0 PR I NT"-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
0 '1410 FOR I=-TO$
02420 PRINT
02430 NEXT I
Oa440 NEXTT
02450 IFNI-60 GOT0,530
02460 FOR IuNITO66
02470 PRINT
02480 NEXT I
02490 PRINT" ...-
02510 DATA 2.5,o2.92t,1.-5, I,2,15,3k"
02520 DATA l1 i 10
02530 FORHIvTITO.
02540 PRINT01£550 NEXTI
09.560 RESTORES

02570 RESTORE
02530 PRINT"ANOTR1ER ANIALYSIS -- YES OR NO"
02590 INPUTZS<3)
02601 IFZ$ 8),,N"O,"THEN 2710
02610 PRINT"SAlME E:NVIRONMqT •- YES O. d0";
Oa620 INPUT zC5)
0'2630 I FZ$(8"NO"THEZN0390
09640 PRINT
02650 PRIN1 "SAME PART TYPE -- YES OR NO";
02660 INPUTZ$(6)

02610 PRINT
0S'ý$0 IFZS(58)="NO0THEŽ0420

02690 PRINT
M2700 3O7.i 0470
02710 END
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PRINTED WIRING

soots0 DIN US( Is)
9000*0 DINA(C10)xBSCl)*C( 10),lo (0)
%00 0 PINT TAB(C13); tPFAILURE RATE OF PRINTED WIRIN6"
00040 PRINT
00050 PIPJ NT
06069 FOR IWITOS
00070 RA)C)8~xlDI
00090 NEXTi

00•90 PRINT "ANALYSIS FOR -- C 1) AVE•AGE PERPZIENCE. (2) NOW•L. UPPER LI
00100 PRINT"(3) NO0Y4AL LOWER LIMIT* (4) WORST EXPERIENCE OR"
00110 PRINT"(5) REST EXPERIENCE;-- INPUT 1,2*3.4.. OR 5")09196 114PUTN I
00@i3 LETU$C 1)w,'.VZHAG& EXPERIENCE"

01,40 LETUS( 2)t"iVNOFAAL UPPER LIMI T"
00150• L8TU$(3)w"HOJ0MAL LOWE.R LIMI T"
09169 LETUS(4)a "WORST EXPERIENCE'*

00170 LETUS(4)r'BEST EXPERIENCE"
00180 PRINT
00196 PRINT "AfltBER OF CONNECTIONS -'i
6000 INPUT N3
00*10 LEMN2wLOG(H3)
I 002*0 PRINT
00930 LflXI-LOGcA(cl))
B0a40 LETYI*LOG(B(Nl))
00250 LETX2fLOG(C(NIf))
0 020 LETY2SLOG(N• I))
00270 LETYa(Y9"Yl)*(NC2-X1)/cX2-xa)+.ye9960e oste4ae
00090 PRINT TAS( 17);"PRINTED WILING FAILURE RATE"
00300 PRINT
60310 PRINT
00320 PRINTTAB( 13); U$(M11)
00330 PRINT
060340 PRINT"NWUESER OF CONECT1ONS S.'3N3
(00330 PRINT
00360 PRINT TAnSU)"FAILURE RATE (1/1000• HAS) a""
06370 PRINT EXP(Y)
003$0 GO5U80480
00390 PRIST"ANbOHEm ANALYSIS -- YES OR NO"3
00400 INPUT USC8)
00410 IFUS(C)s"NO"THEN056o
06490 PRINT
00430 PRINT

e ,4WGT 0090
0 e4 50 D ATA L S o • 0 11 * 7 00# & 5 1* 1 go, a 0 11 ., 1 SeOP 125 ., 1 So 0045 o 700o • 99
0 0460 DATAI So, * 040 7# 79*,% 3 1, t, 10#019,p3S&# •0497
00470 WOT00560
8450e FORI- I1O6
04- - PRINT

06519 NEXT I

00500 F0RII5106
09539 PRINT
00540 NEXT!
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PFRINTED WIlRING

- 00550 RETUFM
00560 END
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SECTYON IllI

PROGRAM
INPUT - OUTPUT

EXAMPLES

1. INTRODUCTION

This section presents a number of cimputer rur-offs of the computerized
version, of the "RADC Reliability Notebook," Volume II, September 1967, es
developed by RADC/ENkiR!1GAFB/NY. These runs have been presented to illustrate
the input, output and flexibility of the programs.

2. PROGRAM. INSTRUCTIONS

Each of the programs contain instructions which the user has option of
listing on each computer run. The instructions are listings of the input data
required to perform a run and notes which explain peculiarities of the programs.
There should not be any difficulty in interpretation of the terms used therein,
since the author has kept the terminology in close agreement vith the Note-
book. However, at this point the phrase, "Max, Min and Increment," should be
discussed. This phrase is used in query of stresses. On such a query the
user has the option of performing an analysis for one or more stress, in
ascending or descending order, during a computer run.

Examples of stress query and inputs:

A. One stresc value

Max, Min and increment of operating temperature? 70, 70, 7T

B. Ascending values of stress

Max, Min and increment of stress ratio? 1, 0, .2

C. Descending values of stress

Max, Min and increment of operating temperature? 0, 150, -25

A listing of the instructions i-s presented in Appendix I. The format of
the listings are not the-same because of computer storage.

63

PRECDI~PAL BLANKI



3. DATA INPUTS

The programs are such that the values of the variables which are to be
entered as data, are entered through the computer teletypewriter keyboard dur-
ing the computer run. This is accomplished by typing the value of the vari-
able and depressing the return key after the variable has been queried by the
computer.

EXAMPLE

What is the resistance value (OHMS)? 5000 (return)***

If more then one (1) variable in queried at a time, the user types the
value of the variables separated by a comma and depreases the return key.

EXAMPLE

What is the multiple of longevity and value of

PI(L)? 10, 3.6 (return)***

* (return) - depress return key on teletype keyboard

4. OUTPUT SYMBOLS AND CODES

The outputs of the computer programs have been kept as clooe as possible
in agreement with the "RADC Reliability Notebook," Volume I1, 1967. However,
due to the limitations of the computer (keyboard, software, storage, etc.) many
of the symbols and codes used in the notebook had to be coded or changed in

i -j the computer. The output codes are in agreement with the instruction codes.

5. EXAMILES

The examples herein are the same as the ones in the notebook. Example I
is presented to illustrate analyses of multiple struso conditions during one
(1) computer run.
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EXAMPLE I

(POTENTIOMETERS)

I;!

01/28/70 13t29

FAILURE RATES FOR POTL'TIOMETERS

DO YOU WISH INSTRUCTIONS --- YES OR NOMO

EVIRONIEWT: (1) LABI (•) SOR (3) OF* (4) GP#

(5) Alt (6) 0• AUP C 8U ) SL#. (9) MI L -- INPUT Is 2s 9

A-VALYSt5 FO'Rt (•i PRECKS1O.4s (2) SE&41-PfECISI0,•o

C3) LOW-PRECISION.j (4) VON-WIREWOUND, (5) WIh8VOU.D#
(6) ESTABLISHED RELIABILITY OR (7) HIGH POWER

STRESS RATIO TO 8E CALCULATED - YES OR NO?.V0

aJRADE OF RELIABILITY a (I) UPPER OR (2) LOWER -- INPUT I OR 2

IIS FAILURE RATE FOR A -ULTIPLE OF LONGEVITY TO BE CALCULATED

?EINPUT YES OR NO?YES

MULTIPLE OF LONGEVITY A.ND PI(L)u?3, 1.45

APPLIED VOLTAGE?45

RATED VOLTAGE?250

RESISTANCE (OHMS)?I500

NUMBER OF TAPS?3

MAX* M4IN AND INCREMENT OF STRESS RATIO?471.*7I.1

MAX. •IN AND INCREME',T OF OPER TEMPERATURE DEG O?50s50j.'30

CONSTRiUCTIiON= 1••23.4#5# R 6?2
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PRECISIO POTENfT•IOMETEiRS

RESISTAVCE - 1500 E4VIRO'1MEVT CODE =

GRADE OF RELIABILITY =UPPER

1 MULTIPLE OF LO1GEVITY = 3 PICL)a 1.45

STRESS RATIO 0,,?l

TEMPERATURE FAILURE RATE Ct/1000 HRS.)
L(B) L(P) L(PL)

50 32*4420E-02 0.493649 0.715791

I 6
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ANOTHER ANALYSIS -YES OR 'JO?YES

ai •SANIE E.4VlP.O•vMF'T5 - YES OR NIO?YES

, • SAME STRESS CO-NDITIONS -- YES OR N0?YES

SAME RESISTOR TYPE - YES OR VO?N\YES

STRESS RATIO TO BE CALCULATED - YES OR NNO 7

GRADE OF RELIABILITY - (1) UPPER OR (2) LOWER -- INPUT I OR 2

IS FAILURE RATE FOR A MULTIPLE OF LONGEVITY TO BE CALCULATED
INPUT YES OR NO
?YES

MULTIPLE OF LONGEVITY AND PI(L)=?6&2*64

APPLIED VOLTAGE?45

RATED VOLTAGE?250

*RESISTANCE (ORMS)?1500

NUMBER OF TAPS?3

CONSTRUCTIONV 1, 23*4p5.pOR 672

PRECISI ON POTENTIOMETERS

RESISTANCE a 1500 ENVIRONMENIT CODE " 5

GRADE OF RELIABILITY *LOWER

MULTYPLE OF LONGEVITY a 6 P1(L)a 9*64

STRESS RATIO 0 0.71

TEMPERATURE FAILURE RATE C%11000 HiRS#)

L(B) L(P) L(PL)

50 2.24420E-02 2•46•525 6*51617

S67



o

""EXAL1PLE TI

S(SEMI CONDUCTORS)
SEMICONDUCTOR FAILURE RATE

INSTRUCTiONS -- YES OR NO?NO

ENVIRONMENT = LAS. C2) SO. (3) OF, (4) GP* (5) Al.
(6) G, (7) AU, C83 SL OR (9) M -- INPUT I,2.-. OR 9?3

SOI4C. MODEL -t

M. GENERAL TRANSISTOR
a FIELD EFFECT
3 UNI JUCTION
4 DIODES AND RECTIFIERS
5 ZENIR DIODES6 SIL:.OON CVNTROLLED RECTIFI ERS (SCR)
7 MICROWAVE DETECTORS Aý -D MIXERS
a VARACTOR AND STEP RECOVERY DIODES

INPUT p2s..***OR8?1

PART TYPE Z

1 SZ-NPN
2 SI-PNP
3 GE- IDN P
4 GE-NPNINPUT I *.2p,?I

URADE OF RELIABILITY = (C1 UPPER OR CS) LOWER-- INPUT I OR ??I

APPLICATION t
1 LINEAR(AC)
a LINEAR(DO)
3 LOW NOISE:(AUDIO)
4 HIGH FREQiUENCY(RF)
5 LOW NOISE,(RF
6 LOGIC SWITCHING

INPUT 1.8, ?I
CURRENT OR POWER RATING x$

1 0 TO 100 MW
2 100 T050 MW
3 .5 TO I.
4 1. TO 5
5 5. TO 20

6 goINPUTt,2*.3*, • *g

VOLTAGE STRESS CPRCENT)=?60

'OMPLF•I TY

I SINGLE TRANSISTOR
a DUAL (UNMATCHED)
3 DUAL (MATCHED)
4 DARLINGITON
5 DUAL EMITTER
6 MULTIPLE 944ITTZR
7 COMPLEMENTARY PAIR

INPUT 3

MAX# MIN AND INCREMENT OF STRE-4S RATIO f?•*4P.

MAX# MIN AND INCMI4ENT OF OPERATING TEMPERATURE (DEGREES C)a
730* 30.#3 68



GENERAL TRANSISTOR SEI CONDUCTOR

4PART TYPE =S I-NPN APPLICATION =LIN-E4ARAC)

CURRENT OR POWER RATING (WATTS OR AMPS)w10 TO500 MW

VOLTAGE STRESS C%) = 60 COMPLEXITY :SINGLE TRASISTOR

RELIABILITY GRADE "0DE= I ENVIRONKI4T CODEw 3

STRESS RATIO* G.4

FAILURE RATE CZ/1000 HRS)

TEMP L(9) L(cS Me•)

30 1,66124E-03 9-59186E-09

ANOTHER ANALYSIS -- YES OR NO
?YES
SAME EVIRONMENT -- YES OR NO?YES
SAKE MODEL?YES
SAME RELIABILITY GRADE -- YES OR NONO

69



PART TYPE =:
2 SI-NPN

4 GE-NPN
IN-PUT I v•p o- ? I

RADE OF RELIABILITY =(1) UPPER OR (2) LOWER -- INPUT I OR 2?2

APPLICATION
I LINEARCAC)
2 LINEAR(DC)
3 LOW NOISE(AUDIO)
4 HIGH FREQUENCYCRF)
5 LOW NOISE(RF)
6 LOGIC SWITCHING

INPUT ?IS.--.. 21
CURRENT OR POWER RATING =a

I 0 TO too MW
9 too Ta5oo MV
3 .o5 TO I*
4 1* TO 5
5 S- TO 20
aaoIINPUT isS.-3n..? 2

VOLTAGE STRESS CPERCENT)a?60

CCMPLEXITY T
I SINGLE TRANSISTOR
a DUAL (UNMATCHED)
3 DUAL (MATCHED)
4 DARLINGTON
5 DUAL EMITTER
6 MULTIPLE EMI TTER
7 COMPLEIMENTARY PA! R

INPUT 1,2.3a,...?I

MAX# MIN AND INCREMENT OF STRESS RATIO =?.4a-4. 4

MAXv MIN AND INCREMENT OF OPERATING TEMERATURiE (DEGREES C)a

II 730, 30a 30

70



K i GENEfERAL TRANSISTOR SE24I CONDUCTOR

PART TYPE SI-5NPN APPLICATION! =LINEARCAC)

CURRENT OR POWER RATING (WATTS OR .AMPS),100 TO500 M4W

VOLTAGE STRESS (t) - 60 COMPLEXITY =SINGLE TRANSISTOR

RELIABILITY GRADE CODEw 2 ENVIROVNENT CODE- 3

STRESS RATIO= 0.4.

FAILURE RATE (Z/1000 IIRS)

TEMP LCB) L(SEM.)

30 1*66124E-03 0-259186

I,

ANOTH~ER ANALYSIS -- YES OR N~,O I
SAME MOD)EL?NOSAME RELIABILITY GRADE YES OR NO?YES "1

71'
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a0IRONMENT = (I) LAB, (2) SOo (3) 6Fv (4) 6P? (5) AIl
(6) GM, (7) AUP C8) SL OR (9) M -- INPU'f% ij,*. OR 97.

SE%;C. MODEL 3

1 GENERAL TRANSISTOR
a FIELD EFFECT
3 UNIJUCTION
4 DIODES AND RECTIFIERS
5 ZENER DIODES

6 SILICON CONTROLLED RECTI FI ERS (5CR)
7 MICROWAVE DETECTORS AND MIXERS
8 VARACTOR AND STEP RECOVERY DIODES

INPUT ,*2,...*,0R8?2

APPLICATION :
I LINEARCAC)
2 LINEAR(DC)
3 LOGIC SWITCH
4 LOW NOISE AUDIO
5 I(U FREQUEhZI1CYCRF)
6 LOW NOISE(RF)

INPUT tRoo-*, 76

COMPLEXITY
I SINGLE DEVICE
9 DUAL U{NMATCH ED3 DUAL HATCHED

4 DUAL COMPLEMENTARY
5 TETRODE

INPUT Is o3m ** ? I

MAX* A IN AND IMCREMENT OF STRESS RATIO *?.4,.Ea, I

MAX, MIN AND INCRlEMENT OF OPERATING TOMPERATURE (DEGREES C)w

72



FIELD EFFECT SMINCONDUCTOR

APPLICATION =LOW MOISECRF)

COMMLEXITY =SINGLE DEVICE

RELA31ILITY GRADE CODE- P ENVIRONMENT CODES S

STRESS RATIO- 0#a

FAILURE RATE (2/1000 MHS)

TEMP L(H) L(SKMr)

60 4,59421E-03 22.3522

AN4OTHIS ANAL.75IS YES OR NO
?YES

SAM ENLJVIRONMENT YES40?YE0Ar OL3

'~7:3



s'4VIRONMMT C (I) LAB, (2) SO. (3) 43F. (4) GP, C5) ALP
(6) GM. (7) AU, (8) SL OR (9) M -- INPUT L,2,.- OR 9?6

SIMC. MODEL

1 ]GENERAL TRANSISTOR
2 FIELD EFFECT
a UNIJUCTION
4 DIODES AND RECTIFIERS
5 ZENER DIODES
6 SILICON CONTROLLED RECTIFIERS (SCR)
7 MICROWAVE DETECTORS AND MIKERS
8 VAAACTOR MA%ý STEP RECOVERY DIODES

INPUT I& lftsn..ORS?4
PART TYPE -

I IU SILICON

GRADE OF RELIABILITY a (1) UPPER OR (2) LOWER INPUT I ORt 2?2

APPL CATION aA SIGNAL (AUDIO)
SI¶4 AL (IF AND RFt)

3 ~LOGIC SWITCHIN4G
4 POWER RECTI F1 ER
5 POWER HECTt (CItV. STACKS) VMAX *600
6 F0ORWARD REFERENCE

INPUT 1,ot ý ,s ?3
CURRENT OR POWER RATING mw

t o TO 10o MA
a 100 TO 500 MA
3 *5 TO 1,
4 I TO 35 3 TO 10

INPUT 1••Ov, ,1, a? 1

MAXe MIN AND INCREMENT OF STRESS RATIO *?'Ah4s&.+#.4

MAX# MEN AND XCRINliCMENT OF OPERATING TEMPERATURE (DEGREE$ C)m

(4



DIODES AND RECTIFIERS SEMICONDUOTOR

PART TYPE =SILICON APPLICATION =LOGIC SWITCHING

CURRENT OR POWER RATING (WATTS OR AMPS).0 TO 100 MA

RELIABILITY GRADE CODEn 2 ENVIRONMENT CODbm 6

STRESS RATIOm 0a4

FAILURE RATE (C/1000 HRS)

TEMP LCS) L(SMl.)

30 3.68567E-04 5,78636E'-02

ki

AMOTHJER ANALYSIS YES OR NO

75



i EXAMPLE III

(MICROCIRCUX TS)

01/26/7015s04

FAILURE RATE OF MICROCIRCUITS

i -- LW NSTRUCTIOWS--Y&S OR NOflNO

tNVXRNfl~4 u <1) LAB# (2) 50o (3) GFo (4) GPa (5) Q¾*
(6) At& (7) AU* (8) SL. OR (9) MISSILE -- INPUT 1. 2ib*6*9

I ANALYSIS FOR (1) DIGITAL OR (2) LINEAR MICROCIRCUITS - INPUT I OR 2?2

I NPUT PART I D94TI FI £ROPRItATI ONAL AMPLI FI SR

1 NWUH OF BASIC FLCTIONS w ?1

OPEN VOLTAGE GAIN a 160

NIUMBER OF EXTRA ORt SPECIAL. INPUTS (SUCH AS NONhtNVtRTXtJG)m
71

NMtBSR OF EXTRA OR SPECIAL OUTPUTS (SUCM AS 141771CR VOLLOWER )it7
NLU-IFO OF OTHER SPECIAL FEATURES (SUCH1 AS THRESHOLD LIMITING
ORl &ZTHEME PREG R90004

TYPE OF PACKAGE a

FLAWPACK -- (1) (LASS. (2) ALUk4IWIMa (3) METAL

O'90- - (4) GLAS FRXTs (5) EUTECTIC SL

71

Q UALI TY GRADE 1 () OPTIMUMI SUREEN. C() UPPER GRADrh.

C(3) AVERAGE GRADEs (4) LOWER GRADE OR (5) EXPLANATION INPUT 1 2#.3s 464

WHAT IS THE MAX.* IN AND INGREMENT OF JUtCTION TEMPSATURE - DSC C
; ? 775, 75, 7

I Is lp7



,I
LINEAR MICROCIRCUITS

S~~OPERATIONA•L AMPLI FIE•'R

NO0.OF SPECIAL INPUTS a I NO OF SPECIfL OUTPUT$ I1
NO* OF SPECIAL FEATURES= 0 O PEN VOLTAGE GAIN s, 60

ENVIRONMENT CODE 6

COMPLEXITY FACTOR QUALITY GRADE =OPTIU5M SCREEN'ING

JUWCT TEMP BASE FAIL RATE FAIL RATE (X/1000 HRS)

75 1,3857 E-03 0,132857

77



IANOTHER ANALYSIS -- YES OR 140

SAME DNVIRONMENTJ - YES OR NO?NO
ENVIRONMENT =? (1) LABp (2) SO, .3) GF, (4) GP• (5) GM,
(6) Alt (7) t.Ua (8) SL OR (9) MISSILE -- INPUT Is e*-,9
73

AN-ALYSIS FOR ci) DIGITAL OR C2) LINEAR MICROCIRCUITS - INPUT OR 2? I

IN;PUT PART IDENTIFIER?JK F-P-FtrOP

DO YOU IKNOW THE VALUE OF THE COMPLEXITY FACTOR PICC)
YES OR NOYES

COMPLEXITY FACTOR -?3

TYPE OF PACKAaE

LA.TPACK -- '() GLASSp C2) AL.UI.JA'UM. (3) METAL

T0-5 -- C4) GLAS FRIT, C5) EUTECTIC SOLDER

INPUT to go 3P 4s OR

QUALI TY GRADE = (I) OPTIMUM SCREENo C) UPPER GRADE#

(3) AVERAGE GJ•ADEP (4) LOWER GRADE 0.1 (5) EXPILANATION INPUT I 20.43 4 4

WHAT IS THE MAXh MIN AND P1.4C ENT OF JUNCTION TIPERATURE - DE
?1100 1lop 110

-I ... i i i i i i i i i i i i i i i i i i



DI GI TAL MICROCIRCUITS

JK FLIP-FLOP

ENVIRO4'JMLT CODE • 3

COMPLEXITY FACTOR a 3 QUALITY ORADE *AVAGE GRADE
JULCT TLMP BASE FAIL RATE FAIL RATE (C/1030 fR$)

110 
0'42918tf 0,43725g

T9

'.1



ANOTHER ANALYSi S -- YES OR No

?YES
- SAME E•VI WNMENJ -- YES OR NO?YES

SAME PART TYPE -YES OR (qQYES

INPUT PAUT IDMNTIFIER?JKK\ FLIP-FLOP

c0 YOU KNOW THE VALUE OF THE COMPLEXITY FACTOR PI(O)YES OR rOyzES

COMPLEXITY FACTOR 073

TYPE OF PACKAGE .

)'LATPACK -- () GLASS. (R) ALUMINUw• (3) METAL
OR

TO a"-- (4) GLAS FAIT& (5) EUTECTIC SOLDER

INPU1T 1,* 2Gi 4.& OR 574

I UALITY (IRADE a ( 1) OPTIMUM SCtIEENo ( G) UPPER GRAD&,

a3 AVER4OE GRADE, (4) LOWER GRADE OR (5) FAPLANATION Is NPUT 1 2i3,- 4 073

WK?•T rS T M AX MIN4 AND INCRWEN4T OF 4UNCTION ThIPESATURL DES C.

so



I\

"DIGITAL MICROCIRCUITS

,I J L I P- FLO pi ENVIRONMENT CODE =3

COMPLEXITY FACTOR = 3 QUALITY GRADE =AVERAGE GRADE

J1)NCT TEMP BASE FAIL RATE FAIL RATE (2/left KRS)-- - -- - - - - - - - --- - - - - - --- --

0 2.16529E-g0 3*89753E-025 2.51922E-04 4.53460- 0210 2.91537E-04 5, 4766E"02I5 3-35674E-04 6&04214E-G2
20 3*84639E-04 6-92350Z-02
85 4.38736E-04 7.89795E-f0
30 4"98274E- 04 8.96893E'-0235 5.63557E-04 0. 10144040 6-34892E- 04 0.114281
.+5 7,12530E-04 00128264Do 7.9692E- 04 3. 14344655 8*88212KE- 04 159875
60 9-86740E-04 0.17761365 1.09379E-03 0. 1961•13
70 1.2e665E-03 0.21719W
75 1.*328 5?E-03 0.23914360 1.45883E-03 0- 36259085 1 •59769E-03 0.28758490 1474538E-'03 0.31416995 1,90215E-03 0*342388
100 2#06623E-03 0,372-8210$5 2.4384E- OJ 0.403991110 2.42918E-03 0.437152

81.



EXAMPLE IV

(CAPACITORS)

01/29/70 l4s 4t

CAPACITOR FAILURE RATE

DO YOU WISH INSTRUCTIONS -- YES OR ljO?YE5S' I
THIS PROGRAM CALCLATES T}1E FAILURE RATE OF CAPACITORS IN
ACCORDANCE WITH THE RADC RELIABILITY NOTEBOOK (SEPT 1967)7.

INPUT REQUIREMENTS IF APPLICABLE

I CAPACITOR TYPE AND CODE

CODE TYPE

I PAPER FOIL, PAPER MYLARP PAPER. MYLAR-METALLIZED
1 2 MYLAR OR TEFLON

S3 PLASTIC FILM NON-METALLIC CASE)
4 POLYSTYRENE
5 TANTALUIM FOIL
6 TANTALUM. WET SLUG
7 TANTALLM, SOLID, DIELECTRICS~ALLMIN{MP W•ET FOIL
9 MI CA* MO0LDED
10 MICA* DIPPED
1 1 MICAp, BUTTON

12 .LASS, PORCELAIN
13 CERAMIC LCAC K
14 CERAMIC,, flIGi K
15 VARIABLEP CERAMI4C
16 VARIABLE •GLASS PISTON

2 ENVIRD14MHENT ANlD CODEI

(I) LO.C (2) SO.* (3) 6F., (4) GP* (5) Al,

(6) Glp, (7) AU. (8) SL* AND (9) M

3 RELIABILITY LEVELS AND CODES

(1) L, (2) Mp (3) No (4) II. (5) S

4 CASE DIMA & LENGTH (IN.)

5 CIRCUIT RESISTANCE (OHMS/VOLT)

6 CIRCUIT STYLE --- CYI., CY20. ETC.i

7 CAPACITANCE (UUF)

8 MAX-, MINo AND INCREM4ENT OF STRESSES ---
(STRESS RATIO AND OPERATING TEMPERATURE - DEG C)

NOTE: IF ONLY ONE VALUE IS TO BE ENTERED FOR A STRESS INPUT
(THAT) VALUE FOR MAX, MIN AND INCREMENT

DO YOU WI SH TO RUN --- YES OR NO?YES 82



i ~~INPUT CAPACI TOR• TYPE CODE? l

AJAL•YSIS FOR (1) UPPER OR (2) LOWER QUALITY GRDE ?
INPUT I OR 72O

SINPUT NA•s MIN AND INCRZemENT OF STRESS HATIO?607 &*.3

ft1 NPUT MAX,* MN AND INCRFAENT OF OPEN* TVPERATUHE C DEGREES C0?1400,4#40

I;..
ifi

NZ CAj B3UTTON• CAPACITOR ,

STRESS RATIO a

TMX4 PE4CMTUF4E FAILURE RATE (X/ 10008Y45*
S0 L(BS L(P)

6.d 5825019-04 3. 333005-02
40 6.051139-04 4-9404SE-0S
so6 1.,562?49"'03 7030969-02
I2I 4.•5641••03 0.189056

STh•ESS RATIO 0 213

TEMIPERATURE FAILURE RATS XM/1I000HH&.

0 9,359501V-0A 4.*443801-flfl40 1.$585SE03 5. 734089-02
/so R2.2046E-03 9o 70L8-3&0

120 6.47864S-0Z3 0*266146

11 ,Tfl4PSrATURE FAILURE RATE (X/W000HRtJ.
j ~0 CL(B) L(P)

0 2.57984E-03 0. 182194
40k 3.i87237E-03 0.161895

0*O924485b03 0, 2A39 79
lo,1.993431t00 0.804372 83



ANOTHER ANALYSIS -- YES OR NO?YES

SAME UNVIIX)MENT -- Y•S OR NOUEO

INPUT E4VI"UOMt4&T CODE?3

1INPUT GAPAGI TOR TYPE CODE?13

ANALYSIS FOR (1) UPPER OR C2) LOWER QUALITY GRADE 7
INPUT I OR 2?I

I NPUT t4AXa MNW AND ZUC1W'?T OF STRESS HATIO?.a 0,0 1
INPUT MAX& MIN AND INC)ELA4T OF OPERa. TaiPLAATUI* (DEGREES C)?10O I20,o 40

OERANIC LOW K OAPACITOR

ENVIRONN&JT CODE e 3 UPPER oGDE

$TR285 RATIO 0
T CPERATUIRE; FAILURE RATE (C/VIGGBII*Sw)

So b~(B) •P

T•lPEMTU 971785435E-0
so 40094999t04 1I9?T97L03

40 988367t'05 4tIYS3SIE-04
190E494421CER0301oc0

tao 51486E"03 I.OO77itI-92
so 5.076219-10A Oafl054SE903
40 I.034$7t-04 4*Wfl4hiS04

S-TRESS RATIO a0.0

TOEPERATURN FAILURE RATE CS V ISS14RS*)

led J.142$3tE-03 l.DSQIJIISSg
as 6.34526Ei-04 905"810E-93j

4a1.a28 1091KV"94 5i.3243%iE-04
a 2.5tA 667E-05 1.23459X-04 8t

.. . " ........
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FAILURE RATES FOR~ CARDON COMPOSI lION RtSISTORS

IINSTRUCTIONS
TiIS PROtRAA CALCULATES THE BASE FAILURL RATE AND THI
CATASTROPHIC FAILURE RATE £•OU THIE FIRST PERIOD OF LU&OJUVITY A4Z
A MULTIPAL OF THE FIRST PERIOD OF LONGEVITY FORt CARION COMP.HES.
10 ACCORDAflCL WITH THES 1RArx R&LIAAILIT? NOTIED040 $EPTv t*W67

1. SE ISTOR, STYLE iSOtI RS•tkS

ho; RESISTANCE VALUL (OiHMxS)

3v ENV!IRONMIT -- LA•OfATcdYs IRUtJOsl ETC.,

Q. THE •IULIP62 OP L.ONt0EVITV AND THE VAL•E OF iQL) IF T'1E

I ~FAILURE AATE FORl A MULTIPLE OF LONGEVIXTY AS TO BES CALCULATED

So~ STRESS CONDITIONS

A. STRHSS MfTIO a OPERATIN% POWER/POWER RATIN6
t Afl, JIN AND StC"IWI&,T

0, OP&RATINQ T'NSzPkIsQUREl CDEGRI8E C)
MAX., aUN, ND itJNGRIt4ET

1' NOTC31

2THES ONLY INPUTVW THES PAUORAIM THAT IS atQUAI RED FROM Ti't
NOTE1OOK IS THL VAULU OF THE PION) V0A LUROiXVITYITHE RE9t OF THE MDOVL IPITS ARE CODED IN 'IS PROONA-4A

- I

Ii

I ONLY. ONS VA'. i 0 10 BE 4000 FOR A ATHEia OiDI, TSiN

MANY 091J•PUT$! AK&I CODED• IN AIGtO.IANC WAT, ltHKf~ INPOTl C;OUN8

-! NUSAEWTAOS H KY0A OTE R UKN



FAILURE RATE FOR FILM RESISTORS

INSTRUCTIONS

T'HIS PROGRAM CALCLLATES THE BASE FA'.uUIE RATE AND THE
CATASTI•Pt{IC FAILURE RATE FOR THE ;eIRST PERIOD OF LONGEVITY AND

•"~ ~ MLLUTIPL, OF THE• FIRST PERIOD OF LONGE:VITY FOR Fl~oM r.rSISTORS
IN ACCORDAACE WITH THE NADC RE.IABILITY NOTEBOOK* $EPTA 1967.

INPUT REQUIREMENTS

I RESISTOR TYPE -- POWEf* PRECISION* ESTABLISHED FWSIABILITY
OR INSULATED

8. ktEISTANCE VALUE
3e Et4VIRON4L4L'T -- LABOMATORtYa GROLk4Oo ETC*
ta. MU",TIPLE Of LONLýEVITY AND PI(L)
U. RiLIALITY LEVEL
64li.'iEISTOR1 CHARACTERISTIC
7.- RESISTOR POWER (WATTS)
8s% A4;iot MIN AND IN1C OF THE STRESS RATIO AND OPSE.s TEMPERATURE

STRESS RATIO a OPERATING POWEIR/RATEO POWER

N Q T Le

THE ONLY INPUT TO ThUB PMOGW4 THAT I1 REQUIRED FROM THE
NOTIEBOOK I, THE VALUE 1OF THE PI(L) FOR LONGEVITY
THE hST OF THE: ABOVE INPUT S ARE aODi : I: THiE P EOUiN

MANY OP| •Ti4 OUTPUTS ARE UODJED IN A000ADANC WITH THE% INPUTS

IF ONLY OUNE M'TRY I£ REQUIRD FOR THE STRESS RATIO OR THE
0 PERI TMIPERATURL INPUT THE SAM•E VAU•t FOR M4AX,* L AND ING



FAILURE RATE FOR FIXED WIREWOLND RESISTORS

INSTRUCTIOMS

THIS PROURAM CALCULATES THE BASE FAILIURE HATE AND THE

CATASTROPHIC FAILURE RATE FOR THE FIRST PERIOD OF LONGEVITY AND
A MULTIPLE OF THE FIRST PERIOD OF LONGEVITY OF WIREWOWD RESISTORS
IN ACCORDANCE WITH THE RADC RELIABILITY NOTEBO0K' SEPT. 1967'

"INPUT REQUIREPMENTS

to RESISTOR TYPE -- ACCURATE OR POWER
OR INSULATED

'S. RESISTANCE VALUE
' 3. WNVIR)NMENT -- LABORATORY. GROUND. ETC.

4. VALUE 0F PI(L) FOR Nt4UT•PLE OF LONGEVITY
5. RMLIABILITY GRADE -- UPPER OR LOWER
6s RESISTOR CHARACTSRISTIC
7. NAXo 14IN AND INCREMENT OF THE STRESS RATIO AND OPEE TE4PERATURE

STRESS RATIO a OPERATING POWER/FiATED POWER
2 I NOTES

THE ONLY INPUT TO THE PROGRAM THAT IS REQUIRED FROM THE
I NOTIMOOK IS THE VALUE OF THE PI(L) FOR LONGEVITY

AND THE RESISTANCE STYLE -- EXAMPLE RW 70

THE REST OF THE ABOVE INPUTS ARE CODED IN THE PROGRAM

AANY OF THE OUTPUTS ARE CODED IN ACCORDANCE WIIH THE INPUTS

IF ONLY ONE ENTRY IS REQUIRED FOR THE STRESS RATIO OR THE
0PER TEMPERATUR E INPUT THE SAME VALUE FOR MA WIN AND INC



FAILURE RATES FOR POTENTIOMETERS

INS5TRUCTI ONS

THIS PROGRAM CALCULATES THE BASE FAILURE RATE AND '.E
CATASTROPHIC FAILURE RATE FOR THE FIRST PERIOD OF L>tNGEVITY AND -
ai MULTIPLE OF THE FIRST PERIOD OF. LONGEVITY FOR POTENTIOMETERS
IN ACCORDANCE WITH THE RADC RELIABILITY NOTEBOOK, SEPT* 1967*

INPUT REQUIRM-ENTS

ENVIRONMENT - LABORATORY* SATELLITE ORBITj ETC.

APPLIED VOLTAGE* RATED VOLTAGE, RESISTANCE (OHMS)

NUMBER OF TAPS, N•MIBER OF SECTIONSo GANG - FIRSTp SEC0OND* ErC-

AND THE VALUE OF PICEFF) F IN ACCORD"CE WITH STEP 3

PAGE 78 OF THE NOTEBOOK

L4OTESs

THE USER IS! GZVEN THE OPTION OF INPUING Oa HAVING THE
STRESS HATI(\ CALCULATED BY THE COMPUTER3

THE NUMBER OF SECTIONS ND IT
THE VALUE OF PICEFF) IS NOT REQUIRED IF THE ADJUSTED STRESS

t RATIO HAS BEEN PREASSIGNED,

MANY OF THE 0UTPý-TS ARE CODED IN• ACCORDANCE WITH THE IN•PUT CODES

IF ONLY ONE VALUE FOR A GIVEN STRESS CONDITION IS DESIRED
INPUT THAT VALUE FOR MAX, MIN AND INCREMENT

ii9



02/03/70 15354

f •CAPACITOR FAILURE RATE

Do YOU VSli INSTRUCTIONS -- YES OR NOTYES

THIS PROGRAM CALCULATES THE FAILURE RATE 0 CAPACITORS liN
ACCORDIACE WITH THE RADC RELIABILITY NOTE•E0K (SEPT t967).

INPUT REQUIRIMENTS IF APPLICABLE

I CAPACITOR TYPE AND CODE

CODE TYPE

K] I PAPER FOIL. PAPER MYLAXP PAPER YLAftrM3TALJ.IZEDS2 MYLAR OR TEFLON
3 PLASTIC FILM (NONWMETALLIC CASE)

} 4 POLY STYRESNE
-{ TANTAL.UM FOIL

6 TMTAI UMa VET SLUG
I>1 TAfNALLH, FOLI6 DIELECTRIC

8 ALUMINH.o VET FOIL
9 MIC A. MOLDED
1s MICA. DI PPED
it MICA, BUTTON

12 MLASS& PORCELAIN
13 CERAMI C LOW X
14 CERANIC, 11201 KX
1s VARIABLE. CERAMIC

16 VARIABLE. GLASS PISTON

aJVI*i)NM•VT AND CODE

(1) LOP (S) 50. (3) GF* (4) 0oP.~

C6) 434. (7) AUV (6) SL.. AND (9) N

3 RELIABILITY LEVELS AND CODAS

(1) L# (2) do (3) Nip (4) f4 (5) 5

4 CASH DIM A LENGTH (IN.)

5 CIRCUIT RESISTANCE (OHMS/VOLT)

6 01 6CRCUI T STYLE --- CYlS, otas. tic.

7 CAPACI TANCE (UUF)

MAX.. MIH. AND INCRMENT OF STRESSES
(STaESS RATIO AND OPERATING TMPERATURE - DEC ()

NOTE: IF ONLY ONE VALUE IS TO BE1 ENTERED FOR A STRESS INPUT

(THAT) VALUE FOR MX.. INI AND INGtERMENt

DO YOU WISI TO RUN --- YES OR NO?
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I
CONNECTOR FAILURE RAT&

INSTRUCTIONS

THIS PROOURI CALCULATES THE BASL FAILURp aATE AID THE FAILURE RATiE
OF GONNECTORS IN ACCORDANCZ WITH THI RAND RELIABILITY NOT•iOOK,

SEPT 1960 INPUT REQUIRIAbETS AND CODES (
I ENKVItONM ENT

(I) LAMOHATORY0 1) GROUNDsFIKCDI (3) GROWID PORTAN&Z
(4) OJf$){I)p MOIMLEA (ti) AIBORN&i INHAMXTE~i
(6) AIRmORNIC UNINHABITED# (7) SATELLITE 0RBIT

f~~~~l ~ OALOULATIONS9)415tL
SCON iN AND IDENTIF IERJ O&

f0NLY¢ FOR IDENTIFICATION -- NiOT USED FOR CALCULA•TIONS)

3 RELIABILI+TY GRADEI -a UPPL8 OR• LOWER•

9 PMATEGAAE -- t 1) 0S t2) Do. (3) 14 (4) D 3

6 NUMBER OF ACTIVBE (PIN S

7 YCE0 000 hU••• NB•I(T

IF ONLY ONL VALUE FO•R ANDI ENT trLPE•iATURE 1S TO

1fJTJLUDKo INPUT THAT VALUE FOR NA&• MIN AND ZNCHRL'T

INPUTS TO THIS PROGMI'4 A•RE LETERED THROUGH THE KEYSOARD AS
THEY ARE QUERIED,

MANY OUTPUTS AHE IN ACCORDANCE WITH THE INPUT CWfES
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?FAILURE RATES OF RELAYS

I NSTRUCTIONS

THIS PROGRAM CALCULATES THE BASE FAILURE RATE AND THE
FAILURE RATE OF RELAYS IN ACCORDANCE WITH THE RADC RELIABILITY
NOTEBOOK (SIEPT 1967)1,

INPUT REQUIREMENTS AND CODES

I EN4VIRONMENT

(1) LABORATORY (2) SATELLITE ORBIT
(3) GROUND FIXES (4) GROUND PORTABLE
(5) AIRBORNE INHA8I TED C(0) GROUND MOBILE
(7) AIRBORNE UNINHABITED (8) SATELLITE LAUNCH

M9 ISSILN;

a CONTAOT FORM A4D QUANTITY

(1) SPST (C) DPST (3) SPDT
(41 3PST (5) 4PSV (6) DPDT
(7) 3PDT (8) 4PDT (9) 6PDT

S PART I DENTI Ft ER
(ONLY FOR PART IDENTIFICATION - NOT USED IN CALCULATIONS

4 GRADE OF RELIABILITY -- (1) UPPEMs (S) LOWER

0 LOAD TYPE - (1) RESISTIVE. (2) INDUCTIVE

7 TEMPERATURE RATING - (1)3 85 OR (2) L25 DEGREES

S MAX. MIN AND INCREMENT OF STRESS RATIO -

(LOAD/RATED RESISTANCE LOAD)

MAXP MIN AND INCREMENT OF OPERATING TE4PERATURE

NO TES 1

IF ONLY ONE VALUE IS TO BE ENTERED FOR A STRESS INPUT

THAT VALUE FOR MAX*MIN AND INCREMENT OF THE STRESS

MANY OF THE OUTPUTS AHE IN ACCORDanCE WITH THE INPUT CODES
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FAILUtJR 4IATES FOR SWITCHES

INSTRUCTIONS

THIS PROGRAM CALCULATES THE FAILURE RATE OF SWIITCHES IN ACCORDANCE
WITH THE RADC RELIABILITY NOTEBOOKx SEPT. 1967. v

INPUT REQUIRENENTS AND CODES .

ENVIRONMENT & CODE

0 LABORATORY, (2) SATFLLITE ORBIT* (3) GROUND FIXED

(4) GROUND PORTABLE, (5) AIRBORNE INHABITES*

(6) GROUND MOBILE, (7) SATELLITE LAUNCH

2 RELIABILITY GRADE (1) UPPER, (2) LOWER OR (3) BOTH

3 MAX., MIN. AND INCR4EMNT OF SWITCHING CYCLES/HR.

4 SWITCH DESCRIPTION -- CI) TOGGLE OR PUSHBUJTTON
(SINGLE BODY), Ce.) BASIC SENSITIVE SWITCH
(SINGLE BODY OR MUL/TIPLE GROUPS).,
(3) ACTUATION ASSEMBLY (USING BASIC SENSITIVE
SWITCH OR ROTARY WAFERS), (4) ROTARY SWITCH WAFERS

5 SWITCH TYPE - I SNAP ACTIONs 2 NON-SNAP ACTION "

3 ACTUATION DIFFERMIETAL >,002 IN*..
4 ACTUATION DIFFEFENTIAL -0O02 INP
5 CERAMIC JRF 41AFERSi 6 MEDIUM POWER WAFERS

6 NUMBER OF CONTACTS* ACTIVE SWITCHES OR
BASIC SENSITIVE SWITCJ-IES*

NOTES:

THE NUMB3ERS IN BRACKETS (X) ARE THE CODES#

THE CODES FOR THE SWITCH TYPE ARE NOT CONSTANT FOR EVERY RUN

IF ONLY ONE VALUE IS TO BE ENTERED Fjt( THE f:YCLES,'HR.
INPUT THAT VALUE FOR MAX, MIN AND INCREMENT

MANY OF THE OUTPUTS ARE IN ACCORDAO'Ck WiTi 1, INPUT CODES*
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i SEMICONDUCTOR FAILURE RATE

I -ISTRUCT! ON S

THIS PROGRAM CALCULA•TES THE BASE A-1D CATASTROPHIC FAILURE
RATE OF SEMICONDUCTORS IN ACCORDANCE WITH THE RADC

2M RELIABILITY NOTESO0Kv VOL II, SEPT-& 1967.

INPUT REQUIRDIENTS AND CODES

I ENVIRONMENT

C 1) LABORATORY (2) SATELLITE ORBIT
(3) GROUND FIXED (4) GROUND PORTABLE
(5) AIRBORNE INHABITED (6) GROUND MOBILE
(7) AIRBORNE UNINHABITIED (8) SATELLITE LAB
(9) MISSILE

SMODEL
(I) GMEELAL TRANSISTOR, (2) FIELD EFFECT, (3) UNIJUNCTION

(11) DIODES AID RECTI FI ERSp (5) ZENER DIODESP
(6) SILICON CONTROLLED RECTIFIERS (SCR)

(7) MICROWAVE DETECTORS AND MIXERSP AND
(8) VARDCTOR AND STEP RECOVERY DIODES

3 PART TYPE

4 GRADE OF RELIABILITY -- (1) UPPER OR (2) LOWER

5 APPLI CATI ON

6 CURRENT OR PF')WER RATING (WATTS/AMPS)

7 VOLTAGE STRESS (PERCENT)

8 MAX,* MIN AND INCREMENT OF STRESS RATIO

9 MAX. MINI AND INICREMENT OF OPER TEMPERATURE

NOTES

PART TYPE, APPLICATION, AND CURREs4T OR POWER RATING ARE CODED
HOWEVER. THEY ARE )NOT THE SAME FOR EACH MODL., THUS THEY ARE NOT
INCLUDED HERE-IN. THESE CODES SM0ULD NOT GIVE T14E USER ANY
DIFFICULITY SINCE THEY ARE STRAIGHT FORWARD

IF ONLY ONE VALLUE IS TO BE ENTERED FOR A STRESS, INPUT THAT
VALUE FOR MAX, MIN AND INCRE4ENT,
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FAILURE RATE OF MICROCIRCUITS

i ~INPUT REQ•UI REMENTS

I ENVI RONMENT

(1) LABORATORY* C2) SATELLITE 0R•WIT# 43)GROUND FIXEDo
(4) GROUND PORTABLE* (5) GROUND MOSILE,
(6) AIRBO0RNE INHABITEDip (7.) AIRP&OPXN UNIN•HABITED&
(8) SATELLITE LAUNCH (9) MISSILE

2 PART I DENTI FIER

3 NUMLBER 0OF 8ASI C FUNCTION•S ,

4j OPEN VOLTAGE GAIN

5 INUMB•ER OF EXTRA OR SPECIAL INPUTS

6 NUMBER OF EXTRA OR SPEC.IAL OUTPUTS

7 TYPE OF PACKAGE

a QUALITY GRADE

9 MAXi MIN AVD INCREM•ENT OF JUNCTION TEMPERATURE

F . .. ...



UNCLASSIFIED

. truol, DOCUMENT CONTROL DATA - R& D

1 . ONIC:NO TI NG AtC tVtITY (Coworatc auth..) US. 1.4r PDMT 6Ai CUNV F L A111 VItICATQNW

j RoNia Air Development Center (r4IRH) ______

rif:ftss Ai2r ioree BaH•2, New York ul'½C0

COMPUTERIZ¶I 1ADC EELIABILITY NOTI2OOK (cGf65P2S/SASIC)

6. Pli-CA(LTIIVIC ,SOAC (?1Nt .1 .. ptf n .,h.tt *i.*J

('vcrge W. Lyi'ae

G.i L'O'~tC 0,6 T 01 WA AS6.nls' A-- NYRI.WNIN9l

5519 NICN02I

Thim dclcuzant Ig subject to fapeotal u~l9ort controls and iaoh transmittal. to Van1ign

O AFB, NY 13440.

home Air Development Center (EMNRtti
Qriftisa Air Mrueo Due, New York 134s40

II -3oinputei progrwus which tnable the rolisbility, engineer to lbeohanioully ap ply
this "PADC haliability Voltebook," Volume 11, September 1967, in obtitining the Nt!ýure
rate of pieee irta are z-euented.

*1!
-D-D 1PT'1473 UNTi

-- JrW1~ ~ ~ "u it, 0.4.a9 rtWI .-
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