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SYNOPSIS

E/SEV. RO DIODE SWITC DS 24433:

MTBF = 495,114 HOURS

ER R TCH NETWORK PDS 24422:;

MTBF = 84,373 HOURS

iii
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Mtbf calculations for
SP7T switch
Westinghouse P/N: PDS24433

ENVIRONMENT: GROUND FIXED
AMBLENT TEMPERATURE: +40°C

.1 MICROELECTRONICS:

A = Mo (CyMyMy+Comy) 1, FAILURE/10° HOURS

”Q = 0,25
mo=1
’tn = 205
Ty = 0.35 @ 50° C
Ty = 1.0 .
C, = 0.010 HERMETIC FLATPACKS
¢, = 0.01
A = 7.125Xx10°
N =2
TOTAL A, = 1.425X10%
5.1.3~ STORS E SEMICO 0

Ap = Np(my M, Wy, My, Ny, W) FAIL/10° HRS

GROUP I SILICON ‘

As = .0025 (NPN; 70° C CASE TEMP; 0.5 POWER STRESS)
A = .0040 (PNP; 70° C CASE TEMP; 0.5 POWER STRESS)
g = 5.8
m, = 0.7
fiq = 0.12
g = 1.5
Ny = 0.65 (50 % DERATED)
Te = 1.0
A;(NPN) = 1.18755X10°
N =7
TOTAL A, = 8.31285X10°
N\p(PNP) = 1.900X10%?
N =21

TOTAL A, = 3.98982X107
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£5.1.3 DISCRETE sEM ICONDUCTORS, PIN DIODES

Ae = Ay X W, mQ x My X WA FAIL/10% HRS
GROUP VIII
’)'., = sogs (50° ¢ CASE TEMP; 0.5 POWER STRESS)
B ™= J. :
e = 1.0 (JINTX SCREENED)
M, = 0.5 ( P<1OWATTS)
My, = 1.0

Ar = 0.10335
N =14
TOTAL A, = 1.4469

LMME

Ty = 3.9, A = Ag(mg X T, X m,)
"A - 100

Mo = 0.3 (JANTXV SCREENED)

)\3 = .0011 (50C AT .5 POWER STRESS)

A = 1.287X10°
N=1
TOTAL A, = 1.287X10°

c RESISTOR ~R-55342
E "R" W

Ap = N(mx X mp X mg)

Mp = .0014 (50C AMBIENT, 0.5 DERATED)
M = 1.0 (RESISTANCE UPTO 100K)
Mg = 0.1 ('R’ FAILURE RATED)

N = 3.36X10%
N = 72 (RF AND DC)
TOTAL A\, = 2.42X107
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5,1 CAPAC

DC: CERAMIC CcHIP, MIL-C-5
100 VOLT BREAKDOWN . 5681, 20% TOLERANCE, FAILURE RATE 'R-,
Ap = XB(”& X Mo X ny)

Ag = .0038 (5
T = 1.9 (50C AMBIENT TEMP, 0.5 DERATED)

Tq = 0.1 (R FAILURE)
0.75 (240 pF CAPACITORS)
1.13 (.01 4F CAPACITORS)

240 PF D W
Ap = 5.415X10

N =21
TOTAL A, = 1.137X10%

X

L

Cv
cY

UF
Ay = 8,.1586X10%
N =2
TOTAL A\, = 1.631X10°

E

Ay = .0038 (50C AMBIENT TEMP, 0.5 DERATED)
”B = 2.4

My = 3.0 (NON-ESTABLISHED RELIABILITY)
Moy = 0.75 (C<240 pF CAPACITORS)

2,1.12.2 PRINTED CIRCUIT BOARD MULTI-PIN CONNECTOR

kp ot Xn (”n X e X "K)

A = 0.00047 (50C)

Ng = 3.4 .

M = 3.28 (15 PIN MULTI PIN)
ﬂx = 1.0

TOTAL A, = 5.24144X107
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2 L2 TERC IONS_IN
Al = 0.000650 A= N X N
N[ = 91
A = 5.915%1072
N =3
E5.1, 0 F_CONNECTORS
Ae = My(%s X mp X my)
s 059 (OPERATING TEMP 50 c)

=3
L]

¥ Ko
=W o
« £ .
oOQC&p

A = 2.006X1072
N = 8
TOTAL A\, = 0.1605

Mot = Dro'rAL Me = 2.02 FAILURES/MILLTON HOURS
NTBF = Arora/1X106 = 2.02/1X106
495,114 HOURS BETWEEN FAILURES
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MTBF CALCULATION FOR
TRANSFER RF SWITCH NETWORK
WESTINGHOUSE P/N: PDS24422

NVIRO, T: GROUND FIXED

E :  +40°C
sw-z;gz-zgr PIN DIODE 8WITCH
RF HYBRID A, = {znc)\cno + [Neghy + IN), + ) Jrr,nrs} nQT,
P 1,2.9 I COl N D _CAPACITORS

No = NUMBER OF EACH PARTICULAR PART
Ac = EAILURE CONTRIBUTION OF EACH DART
Mg = DIE AND CAPACITOR CORRECTION FACTORS

N :
ES TION) ;

DIS _SEMICO ORS, PIN

Ap = Ag X Wy X Mg X My X m, FAIL/10°® HRS
GROUP VIII
Ay = .053 (50° C CASE TEMP; 0.5 POWER STRESS)
”B = 309
q = 0.5 (JINTXV SCREENED)
g = 0.5 ( P<10WATTS)
”A = 100

Ap = 5.1675X107?
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1 ISCR s ONDU S. PIN DIODES

A= x Mg X Mg X My X n, FATL/10° HRs

GROUP VIII
Ag = .053 (s0° .
,,: = 3.9 (50° ¢ CASE TEMP; 0.5 POWER STRESS)
flq = 25 (UN-SCREENED)
"z = 0.5 ( P<10WATTS)
”A = 1'0
\p = 2.58375
D S:
BEAM LEADS:
Ac = 5.1675X10%
Ne =6
ﬂo - 0.2

[ |
®
)
5
=
Q
3

a
"
o
®

&cx&c -2.21109
CHIP AND § TE ISTORS

Ay = .00015
Nl =7

P2:1.2,9,3 INTERCONNECTIONS

N, = 48
N\ = 0.000650

PAGE 6 OF 16



Hos14/1393 14132 3815628636 _ AMC I PMI PAGE 11

+9-7 E FA TE
§ = 3.5
Ay = .0323 (50C, FROM TABLE 5.1,2.9-4)

ENVIRONMENTAL z,

Mg = 0.78
M = 1.0 (B-1 SCREENED MIL-STDh-883 METHOD 5008)
m_mm_nn
", = 1.31
RF HYBRID b? = 2:99425
DC_COMPONENTS
5 =1 IST DISCRET ICO CTOR

Ao = x)(”nqux”Qx"Rx"&xﬂb) FAIL/10° HRS

Q ICON |

Ap = .0025 (NPN; 70° C CASE TEMP; 0.5 POWER STRESS)
As = .0040 (PNP; 70° C CASE TEMP; 0.5 POWER STRESS)
”B = 5-8

My = 0.7

g = 0.12

ﬂ‘ = 1-5

Me; = 0.65 (50 § DERATED)

ﬂc = 1'0

A (NPN) = 1.18755X10°
N =2
TOTAL A\, = 2.3751X10°

Ay (PNP) = 1.900X10?

N=¢6
TOTAL A, = 1.14X10?
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PS.1.3 2 DI

e = Ma(mg X M, X m)

”B = 3.9
T, = 1,0
Tq = 0.3 (JANTXV SCREENED)
As = .0011 (50C AT .5 pOWER STRESS)

Ap = 1.287X10°

N =1
5.1, Q
TH
& “""1051 CHIP RESISTOR, MIL-R-553
Ap = Ng(mp X my X )

),;., = 50214 (50C AMBIENT, 0.5 DERATED)
B ™ é&.
firp = 1.0 (RESISTANCE UPTO 100K)
Tq = 0.1' ('R’ FAILURE RATED)

Ap = 3.36X10%
N = 58
TOTAL A\, = 1.948X10%
ITO

DC: CERAMIC CHIP, MIL-C-55681, 20% TOLERANCE, FATLURE RATE 'R*,
100 VOLT BREAKDOWN. )

Ap - AB("B X ﬂQ X ”CV)

Ay = .0038 (50C AMBIENT TEMP, 0.5 DERATED)
g = 1.9

fly, = 0.1 (R FATLURE)

Ty = 0.75 (240 PF CAPACITORS)

ey = 1.13 (.01 uF CAPACITORS)

Ap = 5.415X10%
N=2¢
TOTAL )\, =1.14X107?

A, = 8.1586X10%

N=2
TOTAL A\, = 1.631X1073

PAGE 8 OF 16
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-

P 5.1.2,9.3 INTERCONNECTIONS IN DC

M= N X
A; = 0-000650 i ! Al
Nl = 27
A = 1.755K10%

P5.1,12 XIAL RF CO ORS

Ae = N(mp X Tp X my)
Az = 0.0059 (OPERATING TEMP 50 C)
”B = 304
T, = 1,0
Ty = 1.0

) M = 2.006X102

N =3
TOTAL A; = 6.018X107
SUMMARY

MoraL = EI‘OTAL No=2.34 FAILURES/MILLION HOURS
MTBF = Aor,/1X10° = 2.34/1X10°
!
428,027 HOURS BETWEEN PAILURES
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MTBF CALCULATION FOR
TRANSFER RF SWITCH NETWORK
WESTINGHOUSE P/N: PDS24422

(MONOLITHIC CHIP)
ONOLITH DEVICE

XP = y(C; X M X ny + C, X )M,

2.0  (MI1-883-(B-1) SCREENED)
10.0 (NEW TECHNOLOGY)

TOTAL A, = 1.042

e - i e

PAGE

Mora, = LTOTAL As = 1.042 FAILURES/MILLICN HOURS

MTBY = 1X10%/\;opy = 1X10%/1.042

959,693 HOURS BETWEEN FAILURES

PAGE 10 OF 16
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MTBF CALCULATION FOR
TRANSFER RF SWITCH NETWORK
WESTINGHOUSE P/N: PDS24422

PET PI ITCH
b4 2 CR TRONJICS:
- N = Mo (City Tyt Cog) FAILURE/10° HOURS
’(’L = 1
g = 2.5
Ty = 0.35 @ 50° C
fiv = 1.0
C; = 0.010 HERMETIC FLATPACKS
C, = 0.01
g A = 7.125%10°
N =2
TOTAL A\, = 1.425X107
=1 T DIS > ON
Ao = Np(Mg My Mg Mo My M) FAIL/10° HRS
SIL \
Ay = .0025 (NPN; 70° C CASE TEMP; 0.5 POWER STRESS)
Mg = 5.8
M, = 0.7
Mo, = 0.12
mg = 1.5
Mg = 0.65 (50 $ DERATED)
e = 1.0

Ap(NPN) = 1,18755X10?
N = 12
TOTAL A, =1.425X10?

PAGE 11 OF 16
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LSCRETE SEMICOND RS, PIN QDES

Ae = Ay x 7y x Tq X M x w, FAIL/10® HRs
GROUP VIII

As = .053 (50° ¢ CASE TEMP; 0.5 POWER STRESS)

mg = 3.9
Mq = 1.0 (JINTX SCREENED)
Ta = 0.5 ( P<1OWATTS)

M, = 1.0

A = 0,10335
N = 12
TOTAL ), = 1.2402

P 5.1.6 ,RESISTORS (CHIP) THICK FILM CHIP RESISTOR, MIL-R-55342,
' FAILURE RATE YR", 100mw

kx) = xs(”g X ﬂ" X ﬂQ)

Ap = ,0014 (50C AMBIENT, 0.5 DERATED)
”B = 2.4

Ty = 1.0 (RESISTANCE UPTO 100K)

Tq = 0.1 ('R’ FAILURE RATED)

. A = 3.36X10%
N = 20 (RF AND DC)
TOTAL A\, = 6.72X107

PAGE 12 OF 16
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P 5.1 TORS

RDC; CERAMIC CHIP, MIL-C-55681,

20% TOLERANCE, FAILURE RATE 'R’
100 VOLT BREAKDOWN.

’

A = Ng(mg X Mo X ngy)

As = .0038 (SOC AMBIENT TEMP, 0.5 DERATED)
g = 1,9
Mq = 0.1 (R FAILURE)

Tev = 0.75 (240 pF CAPACITORS)
Tev = 1.13 (.01 uF CAPACITORS)

240 PF CAPACITORS
A = 5.415X1p7

N = 13 (RF AND De)
TOTAL Ap = 7.0395X107

.01 _UF cazgcxwggs
Ap = 8.1586X10
N = 2
TOTAL A\, = 1.631Xx10%
P 5.1.2.9.3 INTERCONNECTIONS
)\,.=N,X)\(
A = 0.000650
N, = 73
Ay = 4.745X10%
c co TORS

XP = AD(”E X n, X "K)

Mg = 0.0059 (OPERATING TEMP 50 C)
T, = 3.4
M, = 1.0
Ty = 1.0

Ap = 2,006X107
N=17
TOTAL Ap = 0.14042

PAGE 13 OF 16
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+

- g
--q-—---——‘-----—u--—u—-—--—

Y -y .
= 1.472 FAILURES/MILLION HOURS
MTBF = 1X10%/Aror = 1X10%/1.472

§79,366 HOURS BETWEEN FAILURES

Motar = UTOTAL A

PAGE 14 OF 16
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MTBF CALCULATION FOR
TRANSFER RF SWITCH NETWORK
WESTINGHOUSE P/N: PDS24422

~-1000~2
P 1 AL RF _CONNECTO
AN o= M(mg X W, X 7x)
M = 0.0059 (OPERATING TEMP 50 C)
Mg = 3.4
7(1} = 1.0
ﬂx = 1.0
Ap = 2,006X107
N =3
7 TOTAL A, = 6.018x10°
P 5. . DUCTI ICES, T F
Ae = Ap(mg X Tq)
Ty = 12.0 (RF TRANSFORMERS, MIL SPEC)
Mg = 5.7
Tz = 73° (FROM 5.1.8.3.2 WHERE Ta = 40°C; AT = 30°C)
As = 0.0108 (MAXIMUM OPERATING TEMP = 85°C;)
1
Xp - 0.739
N =2

TOTAL A\, = 1.477

W s s -——— -— - ——u-u———n--—-—-——-..---w-_—_——,-.___—--

MoraL = DPOTAL A = 1.53718 FAILURES/MILLION HOURS
MTBY = 1X10%/Aory = 1X10°/1.53718
50,541 HOURS BETWEEN FAILURES
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MTBF CALCULATION FOR
TRANSFER RF SWITCH NETWORK
WESTINGHOUSE P/N: PDS24422

e COMPONENT , ,
SW-2181-2AT 2 ' 428,027
XFER SWITCH 4 1.04 959,693
SP6T SWITCH 1 1.472 679,366
PD-1000-2 1 1.54 650,541
POWER DIVIDER

OVERALL Apor = 11.852
MTBF = 1X10°/11.882

84,373 HOURS
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