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Thermal shock, solder exposure,
shock, vibration, fatigue, flammability,
Computers, solvent exposure, temperature/hum-
PCs idity/bias, overload, RF/EMI, ESD;
Workstations | Mfg. Proc.(+25C to +2607C); Stor—
age(=407TC to +857); Operation(0C to
+550C);

Thermal shock/cycling, temperature
extremes, shock vibration, overload,
surge, solvent exposure, flammability,
EMI; Mfg. Proc.(+25C to +2607C);
Storage(-55C to +1257C); Opera-
tion(=40C to +550C);

Pyrotechnic shock, random vibration,
acceleration, temperature/humidity/al—
titude, load shock, thermal shock/cy—
cling, acoustical noise, EMI, sine vib—
ration, humidity, temperature ex—
tremes, pressure shock, altitude, space
simulation, explosive atmosphere; Mfg.
Proc.(+25C to +2607C); Storage(-
62C to +717C); Operation(-40C to
+1250C);

Automobile

Satellite
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bE 0447](Input Filter Assembly: IFA)= Y&
Az7)e} ol olsly)® FAEo] gtk ¢ld oh}

B2 AL FAT T2E 2
A

ZA17](receiver-downconverter)© #3253
7)(Low Noise Amplifier: LNA), =3%7](Mixer), =
W SZ7|(IF Amplifier), =527217](Local
Oscillator: LO) ¥ DC/DC AWHZ FAH}, =5
oAb ]01]/\1 /lg/HQL Hkz] Al ié’l—ﬂoﬂ o]ﬂ.ﬂ

of A | AT E 15k HA 25 R HENTIE
tﬂ OlﬁEJE} 3 2o 2w olHE W =

= HE]ZE A (input multiplexer)+ isolator,
circulator ¥ =3} B}g] o] A ddE o} oA
3}7|(equalizer) 502 TAELE Adoldr]=
A Ag s T3l xﬂﬂé}oﬂ ab, A
sl A W] A 5AS
g AHgEh B AEEEE olF BE 337
A7)} FAE HAaske 5 s A
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et ;2S5

719 8 72 A HA U9 AeE AT NI ZZ7](channel amplifier)s ZF AEE=
I/PSW Ch. Amp TWTA OMUX
Receiver mux ~ Matrix 1
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A REE AEE ¢ ity AEFE719 DC -5
A2 TWTARRE Alzgdch Aojsg B5e
AgHEel oal AdF5E7]e o]53 ALC 52
/232 123 ALC 2 A T4 Ve s &

A,

Af. T it

ol
I

71

Aguy FZ7|(TWTA)E A3 TW) 3}
EPC(Electric Power Conditioner)= T/d¥tt. &
AYEA TWTAS] 292 1 T3] o]
1009}E o) a7¢ct Agust FZ7]9 RF &
AL T2 TWTS 540 oa 24w EPC=
TWTeF AdZZ7]e] DC AE& Alggit.

Hf. &9 ZEISHAM

53 olspI7h AR TS A, $2
AR} A Tl ARG BT B ohe} 1
s

e FZ7)9) mxu} HEE A7 3

o Aol 4 BN FA716 94 RF B
& AAAR) Aol Bag F9 1EES He)
SP9 heat 2ok E 914 RP RES AAshe
A Aze 3215 S As) Bk 2
Fol 1l o] 17142 AHg3tele el Fat] B
o 47714 ARl 13 AEA ek, A
NHEE F7] gafe] $E A4, AR L AZTH,
AP 5% 2 2% B, 948 A28 B 5

AAF-ES TS aabe] A F2A9d
A 719, 2] ESA, wl=re] NASA) ©
3 TSE Al oal AFEHM, FAA R
AFH HEs AAsIof st ol s
Hi-Rel F-#olgtal F-2H, o] REEL 275
5 AAB] flste] o] 7HA] 1F AES AA
of gt} o]Hdt MAIFE A AMEShE o)
A9 F=717F 109 o geln, Foizl o
A AEA FAE AlE 2 sfusie] Az

A3hE 317] witolt) axhe o
R o] Fm Zh Aol viste] AAleH=E
Ae] Avpes 7t dEHFTHE 7| =5 o] Bty o]
o 3ht}, w3k A F A= F-E3 A 4224}l 7

S oof Pk

lo o

R EN =

Hermetic seal 7]&S 483 37]2|= 3714
Ulol] BE axbEe] v 3 3



w2bA non-hermetic seal 7|Ho® BES s
el AMgERE A= outgassing FAI7F gl
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EAe ARsto]of gt

Tujol| A AAEE = tiFEe] RE F-Eolv 2t
2 non-hermetic seal® AAFZ & IAH =
Z5 A %357l YA+ hermetic seal 7<)
2ksl7} dA o).

W of

Ch Al2E” Jls

A
A& AAH R AT)er] 915 A28 V)0l I
Aolt}, o] axfe] AA 9 T, 2] A4
BA, 2d#ke] 294 (workmanship) ¥,
T Alg e AAARI 8, 2H R ARGH] <]
T A T SI8iA B 7)eRA AT
AAGATE FE7A] BE B0l AAH R

g]=jojof gtk

o o N
Moo ox o o ) of

. 752 dA/HAE/ANE

oA Al 2204 4
MEEEECEE EERE 4
1o golshn ARY L AR 5 Leg B

) 2}

VAR EE 2] S8 e 1Esd

e
i,

s

o of
<
f

{0

N
==

ol
il

it
s}

My g "
o
=

N

o
)
> oz
Nood

[}

o ox

tlo

1. 22Ol F9

FA940] B B BH2AN] FEolt

A28o] A S v

A 2 P FEES A, AR, A, AE

8 59 0] S AH I qualification) &

wolok gt olE SAa AN AR mae

A ate] st WA vHIS
o] =

B
Ao g ARgEE e de] FH= o] (heritage)

. 27|22 (Breadboard Model)

RSl 4171824
sk e A7) mi

2 Aok 2R V)

e to X

[t

& o
e}

o |
>
)
[e]
o

O

= =

>~

o

2
ES
L S
td
9,
ES

>
ox, i

2

2
HE

E‘
fooff i o
o Nl g oo

ro

i

o
[RAC)
> o rlo
Jo
ol
N
do X
o

-

O
of
e
rlo

1
)

=

=2
=

kd
e

&

>~

%

ol o
ol

Ky

o

_nd

ol
ol
4z
atst
lo
e
=

£

=

=
i
-
ol

(generic spec.)o.&

rE ﬂr

o
>~

-

O

S
D

RLURES

B

29 [I(Qualification Model: QM)

3lt Hi-Rel % 5 ¥



ob. PFM 22 (ProtoFlight Model)
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| Electrical Specification | cm:.mt
¥ Design
| Amplifier Simulation Component Parameter
v
| Amplifier Layout | Thin-Film Circuit
l Design Rule
v

Uncoated Substrate
(15mil Alumina)

—>| Forming Resistive Layer |

| Photomask Preparation |

v
—’| Forming Conductive Layer |
I
* . .
Substrate Slicing Thin-film
& Preparation Process

I

v
| Attachment of Substrate on Carrier |4_| Carrier, Sim |

|<—| Capacitor, FET |

| Die Attachment(Eutectic)

v - Assembly
| Bonding | Process

T

v

Test(Electric) |<—| Test Zig
v
Tuning(f necessary) |
ps Electrical

Test
| Delivering |

(38 2) RF &7/ carrier Mz 2k

el 29Nt} o|FoiHol gk
d 3(a) oA Al&kE REF 557 7l2lo] A
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= g3l e %’%3}71] ?ldr. ’\]_d S
S557] A7 A 5
TRR(Test Readiness Review)Z 7H§40 o] Al
ol gk A& FAWET) S1E Al EARA o
ojAste] Alde] X EA HH Ao A3E HE
sko] atAS WA Kok 4= NCR
(Non-Compliance Record)& @als}A ¥aL o)A
o oJ&) MRB(Manufacturing Review Board)ZE 7}
Hato] HAWHS =25t "t old A
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EMC(Electro-Magnetic Compatibility) A& <]
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Az
(QUALIFICATION)

COMPANY A} PROCESS 24 PRODUCT AE PRODUCT AZ
CERTIFICATION | o)= QUALIFICATION | o= QUALIFICATION | o} ACCEPTANCE A%
- TECHNOLOGY ——PROCESS DESIGN WAFER

REVIEW DEVELOPMENT VERIFICATION ACCEPTANCE
BOARD I TEST
! ) WAFER FAB | DESIGN
—— CONVERSION OF DEVELOPMENT LOT
REQUIREMENTS PARAMETRIC MODEL ACCEPTANCE
—— MANUFACTURE MONITORS ——LAYOUT TEST
CONTROL - ) PRODUCT PACKAGED
——DESIGN RULE
N - i T CHARACTERIZATION IC SCREEN
— EQUIPMENT DEVELOPMENT THERMAL
CALIBRATION —B/I}S\KISIUSPRMUPLIEI CHARACTERIZATION
TRAINING e ——ESD SENSITIVITY
—— CORRECTIVE —— WAFER LEVEL VOLTAGE RAMP
ACTION PLAN TESTS
- SELF-AUDIT L TECHNOLOGY S TENMERAME
| ELECTROSTATIC CHARACTERIZATION L HIGH/LOW TEMP
DISCHARGE(ESD) VEHICLES AND
PROGRAM STANDARD
EVALUATION
I CLEANLINESS
AND CIRCUIT TESTS
ATMOSPHERIC —— STARTING
CONTROLS MATERIALS
L RECORD CONTROL
RETENTION L__ESD
L INVENTORY CHARACTERIZATION
CONTROL
L STATISTICAL
PROCESS

AWF B

) A

(18 HE 59 I3
S MMIC
th. ZF gAlE 7here] Advahd oot 2tk

X]"/] OTE

Tt M =AFOIS

(T2 4) MMICE| 1=
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A= AlEE At

A
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SHRY SADIE a2 RF 230
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SIAPA R AlEo] ofe] 4A7} alekar s
b 7)) B 32 4xE o83t Q1o
At of AL EAF BE| g

HolFE AL ol 1 34 AAH A 9l
7

B RES A ThE 2l nelFE Slolu
A 0= HAHE B 2z @ e T B
A, 1A A AR 712 RE S,
AAvf eake] B4 7y 55 T3t

A% 21=(product qualification)¥}4-& A A=
5 359 A4, 344 BEA4S ERlskE A
o072 A7 ol(design validation)o|#tal F-E27])%
sic}, A 891S Qlsl|A Alzkelr] el AAle]
%, A 5o AR 3ot wEn e Fae
vttt HAEE $8) 2 Adso] gk dE &

2= BAS AAshy] flg dalja] 9 54 5ol

8 Aol A5 T AR A
A AL MR eAehE N
7h ke HEE EAE7] vkl o) A T
Aol o] W, 4t 2 Ao S, 714 A 2
A Sl M), meb] AEE 228 AAE A
A A2 =7} e REE AAT oo} B o] 34
o 4§ BEI ST ES TS T2 o]y
oIk, 100% 2212]9& Bofabr] A7 1 REL
9§02 AzHrh B 4 gk

A% #4(product acceptance) S Q.oFs}h

—

p

W TR Ay AlskE PEo we} 2zl e
AT AY ZolE5 4= 9l
1) Stabilization Bake
24 F 2719 2 W7)4 5o ks A497)
ol gluk thF-E9] 5498 20413F Stell el
o =&t Htk Bakingo] 23] o] FolA|#] &

3 SollA 7IEakE ohs | ol
o] glorz AA| 54 Hej o] A¢fo] Aasit.

3% SEM ARloE B 58

3) Nondestructive Bond Pull A]&

Wire bond®] Agle] HHd3IA= 7] ¢
Bl AERX RF 22+ 49 bonde] 29 So] &
2L EAdel] s o R A i),

4) Visual Inspection

A AZFH Al 7]3e] FB(crack), wire-
bond®] &%, YA H 2 QA1 &2l #Qfo]

o] ol Xt

5) IR Scan

Visual inspection @AM A& A] 53k &5
S HEs] st Eﬂ}‘Ei’ﬂ 7|1 A die-

attach A]ol] Y3 HE8 9tk

6) Temperature Cycling and Shock Screen

z27) BE AASH] f18] 2EAgS AAIEH
=g B -65°CellA 200°C 7ol 15 A= Al
RER=N
7) Mechanical Shock Screen
A2t Fgo] A, AL FHm Al Wl 7]
AR HFol o3l E=Fo] wAst 4= ql=A] A

of ¥sh= FpAolth

8) Constant Acceleration

71AAQ A 37 Q)8 Alg o2 A 2dte]
A Ao A o] A (workmanshipd] 93+ £
& 3= ol
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9) PIND(Particle Impact Noise Detection)

AR A A el W £ e
0113 A} WAEl g lRg

Ao},

10) Burn-In

z27] S AA] A8 w2 LA &
AZF Alg ¥ Burn-in S g AR =315

FEo] 7FEEA] GeE ARE 2ol ol stolof

=

rd Mo

11) Leak Test

Hermetic #|7]1#] A&
k=R ojiE Ba] S8 s,

12) Radiographic
F£ hermetic H71A] 22 WS X-ray=
o] gsto] BFo] gleA| kit
o]e] Hrgo] /gl A8Ho] o] BE 2l
SN T FEvro] AA AT A7] ol AR
A Ak Ape] Fol wheh Z42ke] Alls 1)
sh= W H 9 Axp) o2 Aok AR S el w
o} Z4zke] Hap gl s AAsket oldle B

AT AR A28 71eo] A st
SISk

Zo| 24
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THSA| AR gt 714 548 oe 7] AZE
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7R AE ARste] 548 SA4ste] AAE A ES
7% ek sHA R A g 7)1 B 5o =4
o] B7FssAY HA o} o] &S niFo R &
e B3 87 2AS WEEEA oRE HES)

A % (reliability)

24, FMECA(Failure Modes, Effects and Criti-
Worst Case

34 (struc-
=4, EMC

cality Analysis), Part Stress &4,
B2 daX(thermal analysis), 7-%
ture analysis), Radiation Hardening ¥

=) o =
T}jl o= a‘!‘?\)]\qi

NEE BAE 2] AzEA A P
NEEE ARE AR A28 A Auie] 24
A gk
2. FMECA

o] A BAE J)5H BRI HE b5

AR =(failure mode)E JFetsla £495hH, A5
S ZAFsl7] 9lgk Alelth FMECAS]
8 AL FEo AF &4 Ve BE

single point failureS 3}213}17] 93k Ao|t}.

2

| A= 9
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o]-§-3HAl Hrth ol A ANFE stress ratio= YA
Gk AAE] FAIStoIoF aaL, YAAEe= 7}
HEHE BAE, 7 BB Qe BE - b
3 AAlgttt YA EdE IRE VTS,
W3, 78 d714 shebrg, 81849 detatinggt, 7
2Fe stress ratios 715381

4. Worst Case Analysis
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7. Radiation Hardening &4
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