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Abstract

PAM(Power Amplifier Module) is the important part of a mobile phone
transmitter. It amplifies the strength of signal transmitting from a mobile phone to
base stations enough to resist noise or interference. In this paper reliability
assessment criteria for the PAM are established in terms of quality certification
test and lifetime test. The former quality certification test comprises general
performance test and environmental test. Items which pass the test undergo

lifetime test which guarantees the extent of mean lifetime with certain confidence.
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3 Calibration process is needed for Spectrum Analyzer and Power Meter

Jo

4.1.1 AF A¥Y A28 (DC Consumption)

Ao 7o) &Y

iz,

W

w
A
o7
i
Njo
w

&

X
1

J_,NO

Ar

%o
A
T

&

X

ol
J_,No
A
oy

o
T

X

[~

o

= (Gain)

4.1.2 o]

el

&7

3 %99

é"]
o,

g olgstel 9

N9 AN Ay 537

719 29 AH5E

oy
=

A

Sy

/‘\l_

(D)ol A Al

Al
&)

o

)

)
T

&

X

T
_ZT,C

ot

mJ

T
!
i
_ZT.C

file)
J_,NO

Ar

(1)

:Pout(d@_Pin(dE

Pout(W
R

Gain =



ERERE PR

A

238 / FUlEE AYSE
4.1.3 849 (output power)
A F37]19 29 d9S AAEY 47 e Ay SA7|E o] &35t SH st
4.1.4 AR 71E2E (PAE)
kol 74 W] 4.2.1~4.2.3 A FA%E AHE v 2] (2)o tdAIA AArsioh
( P, (dB ) ( P, (dB
(W—P,, (W ' 0 -0 1
o) — out in —
PAE(%) P, =100 V1A x100 (2)
4.1.5 AFAE2A¢u] (ACPR)
A8 SA7IZE S8 dgel met AFdEY FA47]9 AdPFAGHYEH] SAHAREE o] &
sty 54 T A 2] A AEnE S .
4.1.6 ARG AE+4H] (ACLR)

A8 SA7IZ SAss Ao ngt ~AFdEY FA7)E o] gt 54 XA Fukgoa g

A-GAGFAAnE SH s

4.1.7 31Z3(Harmonics)

AHAEY FA7|o Fu 54 WOE HE VE T Ased did At s
FufpoM e Az AV|E A3
4.2 BAFAE
ANFEFS <FE 3> 2 2102 A F 4.1 ASAEE wS5atojok b o @A AJg

Lol = AsAES A et



o]-¢-4 - vl - o] BE - FWA - A - eZH /239

- Ny 2 9A% e
Al 8 EF &= _ 7)1 #] & Al B F
o | A J— 5591}O$M‘ S
dad AE] - % (21522)C -
"2l | azosz 3 i 107 0
1) 22X 3
- eX  (125+2)C
- AR 61T
(2) HEAY TE
- L% 1 (30£2)TC
A= - FE ©(70£3)% R.H. B
4.2.2 - AlZF 1 96A7E 23171
(3) 2=W3A Y
S EER9 AT
- eEWEE L 1C/R (-40~125)C | (-60~150) C
) —%ﬂnﬂal
7 - AlgF7] 1 657]
- Q= -
Al ggzs) | 0 TE AT Ae)
A | sqram | Fo- 0 100% RH 964 7+ 1684 7+ A 0
193 - 719} 1 204kPa(2.0 atm) 70
- - Az 7R G
. N = s A - (9] L1
FAAE | | L ere LO0OAIRE | 50041%F | A& 0
24 gag s A e U
ASAANY | - exwslE 5o . . .
125 P (-40~125)C | (-65~125)C ;;;Eﬁ 0
- A7) 1,000527)
ESDAI® | (1) Human Body class- 1B [ 107 0
426 condition:+500V, 100pF, 1.5k% °°
F(1) 23717 Y, 2 0FAY, €3 AAES dAHE AES AR A8E AREET

W A7) AAA ol AHgshe A =7]d 9 7], AAp F55 0 @Al g
A 29 wd WdAEE Adsts WHoeRE KS C 02500 whet Aldsid. Ad $
1 v 9

a) "Wz Wz = Zo)7l 40m ©)]ACE, 300ml o)At &3¢l AL Ar&sit)
b) ZYA @ 22 ZYA type LRCIN(J-STD-004) T AFEALke] F48 ZHAs
e akia=s



240 / FUEE AHSH A=A FrE

d)

e)
f)

g)
h)

b)

c)

AAE 0 ARE T20H (as received) 2 Al sFojof & Fujatkel Au[zF7E F O

XS FE AHES 10%Vol HCI(60T £ 5C)o] 15%7F

AERIGT S ARESe] s Adxdnh Alse tdE g

M Z o HAF F FoJo] ZEAE RS HEHA fo| AlEE FHoR 1~5%7F

Szol AAT ARE gl HAAS] A &8 XHORHE HUY 3m %
7

AN, HAEE 18

A
Z,
o
i
=
D
::-
=)

%
R
~
X

N
b

&
aQ
w
@D
3
D
@
S
>

gExeE 1 (235 £ 2)T

AAAIZ - AEE Fxol AA e AR 5x3F FJA s}

AAEE  AEE g2 AT o AANEEE (20~25E2.5)m/Z2E FX St
dA1zlo] ¢ AlE= 18]l stal]l FAE ok, FAZol= ((5.0~6.0) £0.1)m = F

i}
FALY 7)ol ek RES A Zolw AX @)

= R
NEES AP 250 Q= B Agdxe Yerh oo 255 (12512)C=E
stal Al Fo] kg mest uf 7] ®WASE & AP ES 6AIF WA ST A Y
A7 5 bgo =gt Al FoA FH3 6A17 HAT AIFES F kel E A,
Z ok 2EE AT B U7kA AAE] dEg 2 Qke 2Eds) v &2 5%
olye] How mE 1TCE Ux 4E=E s}
FEA1E 0 IEC 60068—2-78(2007) oA st A EHY UHFd AlgHHS
WEth APEES AFA 2% e Fo Az dEut x99 2nE
(30£2)C, 55 (70+3)% R.H. 3taL Al Eo] etgo] =st w 7px] W3k &
AEES 9621 WA ST 96A17F WA & AFEFS £ gl & A, £ ¢k =9
HFEE BFAH B9 UW7kA MM wEY 2 ko] 2rwdl HjES 55 o9
BHOE W 1TE 94 FESF Tk
< EWIAE 0 KS C 0225(200D) ellA 1A et A% 22Wst AEHS ot
ANHES AEAe] &5o) gl Zob AlF o] Wit} x <¢to 2T & FAHE #2714
(1£0.2)C/HFoz Ytk AoA 18 WA & F 919 252 AR 12714
(1£0.2)C/FCo2 28 F 1u2oA 18 WA= 132 153t & 63 wrE3ic}



o9 - Fev] - o)A - FHA - A - 228 / 241

4.2.3 L3F717H4A &

4.2.2 AAF AP AR ANEE AP 25
L% (121£2)T, 100% RH., 2.0atm2® 7tat
A g zelA 7ol FEd7] 0] 1A7ke)1d Bttt A
gt

£ 3o
=

4.2.2 - ANEES AR ANEE AT &0 9= Eok A dxo| Yt} 7} A|E3E
FAHLE 7F3E 3 ko £ E (85+12)C, 55 (85*+3)% RH.E 3t #4%
ANEFAIZE EF FAAJNES FASTE AlF T Al FoA Adle] REU7] 27 1A13F
ol WS AlF ¥ 4.19] e AE S vkEslofof it
4.2.5 EFAAE

4.2.2 AAE NS AX ANBE APA &5 Qe Fot Ag R Ytk F 9k
LEE AYE AL 7k YH T Ao 208 WA & x ek LEE fAY 12714
= F A2oA 20 WAE 132 LT F 1,0008] §HES A2 120 &%
WA 533 o|UlZ st A3 & 4.1 ASAE S THEstofof s

4.2.6 ESDA Y

MIL-STD-883E(1996) Z#|A 1B AW S w&r}, oyx] %37
WA AE 1.5kQS 8T Al ge Al g4t £500VE Algel Azto g dFwef AH
ol7pgtt}, EH AL I (H)H B3I () S =A8 07 <7t olu] ZF ZAo 339

o

-
Aot ol7}ala, 7+ ArAbolo] WFAAIZE 7HALS 1% oo 7 dhh A F 419 AL

ofo
H
o)
2
—
(@]
(@)
(o)

T
9,

5. FEAIE

51 Aldxd ¥ #H7E

Ths <3 4> AAE npe} Zo] Aldste]
AFES] By TrEel 25TelA 46,0004 & BF )

ox
N
AN
o
rEl
i
_O'L
rlr
ol
o
r,
it}
i
N
©
(@]
]
2
>



242 / FoES AYSHY S ARG FpPlE

R REES: BRI E S o
o AFLE : 125T
FHAY |o B AA A FEEAY o 4.1 ASAPIE 22 0
o AIFAIZF 1 70047
5.2 FHAIFY o|&F A
5.2.1 A¥YFF7|9 FQ 3ARE 9 IZAWAYSE
AHYFZ7]= PCB7|F, F+%IC, thekst SMD H#59 Zgolmz 7)o FEZ%
ol shbe] mFo]l Al AL ofr|atEE Fo ol sl S-S A EEY)

X—Ray AR 8 Fxoth

Clenter Thermal Vs

\ J‘ Ground Pad Substrte

<19 3> AYFF7] X—Ray AR <19 4> AYFE7|Y) G E

s Output Matching
Input Matching I .'":i out
ih J i1k
‘-_ Jf "#...2; “““ o
F %] Bread 3 KR




.97y / 243

- AsA

PCB
IC, SMD BEow

) 1

P
e

o)

=

<19
H 3>, <I1H
O™ 4>, <8 5>
v o A

G
o]a ~ ©
T W
S r ‘
r ;
T o T B i
. N z
O o o = 1O ~
R p x n
L z G ol E 0
T o0 W Nt (3 Ay T
E = a %0 i ™
X 0 = = 0 ju
o) — = © il ~ , B =
ﬁu.u Mll ﬁl ﬂl ~0 O1O] ! i At Ol o ‘mlﬁ ‘.Hla
it oA TR ™ u e ~ 1 - &
noo W K i N U ™
~ ™ W T - F L |ololo B " W
cike 2| ; ozl = i 5 = 2
T oR o
w TR . ololo| ||* E = | 5 ) ot
o Lo M# = ! o T W oﬂﬂ_. o & & n < -
s Y ~ | & o < - o B 7 i i
zom . ﬂﬁ Z o I S o T & e T
= H © " { -, = =]
N i ks s M;%woo gy & i
= 2 il o N E= N Ol « oy
o ,.ﬂtﬂ R o X.._ M .. o M — ~o . ‘_(ol :.L -
RN = | & =" © |2 Sl il ¥
< = = = R I oak e X
X S} Of jant = ZL i = @ — NO
= 25 - |& g A |Z 2 g~ W2
No = < = w g o [= ow AR 1 B0 7
o o A SR ] NN R I - |2 <R b o)
o L mO JlLll =1 RO B &vﬂu o1 ﬂm v M o AN (A O =
M- o .M L & ™ m il fatt | M ~ . Y m ML AT = o
AN CIE| £ oo g @m | L m«.moa = m .
‘D_l}mﬂ X o) ZF.M ™ m ]Moi I- —~ .
= <k o - = w | Bl T 8 % - X
L5 - 5 s =/ de/xfE2 5 8 S = ;
TR S w5 muTﬁgam% O o
s e 5 4 v g = o|t = = Mo -
o iy 0 ol ) J B o o iy
e R iy s E - B i o
= g N B oo = W B o T oy i
— <) i + R s
X« ! o = = o F
% = n o my m WI s
H & <7 X0 B vl < HT_ oT
N H o< x B o o
x ¥ [\ . {
o mw aﬂ. F als
Te) m_l ™ <0
lo 2 =
Lo

shgiet.

S

714



244 /) FUEE AYFTF7Y AN FrE
5.2.4 RF54
AgA LT wE By e 25TA 46,00041%F, 5 o SR ARt

5.2.5 A|E Azt

A A e H AL Sl (25T By 450004131 o’ & B3] A
125CelM ByFd= 7004 o2 AAgstil, AlgAbE 22 70047k 2 S,

By BES Q% AR + A9 Ut 2ol fEAN p& RS, AN% AFE

FARYNTE ¢ FAREIFE FHTAL W, IIAFE ARE AC+DY QP EES

20 =x? [2(C+D)], ¢t =
o] Att 1H PR ANBEF p

_ R [AC+D)]

n _Z—F(t) (3)
o7 ZAHE. o] ol oM X EFE ghol 0olgta &, FAEEST HHv

Rt)zl—e_(‘i)p B, >0 (4)
’ n

boEth o71A, pE GRS, gE HERSE kit 4 (H)F gelskel, e



—In[1-F)] = K9

2 (5)E 4 (@l st destd

t=n Ky

oA711M Rl Hsid gl sk

B
S]

er(1+1)1"

K =

uebd, A (6)= A (Dl skl Fgstd Ro=

ro = [£]

#d, B4

By = n[—In(l— 0.1)]V®

flo

Lo BE -

EHA - A - eE /245

(5)

(6)

(7)

(8)

(9)

ojng A (9E pel dall skl A4 Bl dislskd Hp= 4 (10) 3 2o] Yepd

0114—.

"y — | —thl— QD" °

By

(10)



246 / FUEE AYFTF7Y AN FrE

webd, 4 @ e A 1D 2o fEeth

. X [2(C+HD) ]

- 2(51,‘10)B In[1-0.1]"!

(11)

5.2.7 N8 F+ 2A

T8 REIAA she By FE, 7% APl st A (1) 2
n>(t*/ DE[x2(Cc+1)/2][1/In1—0.1)"1]

o] ®tH[19]. wehA, ARG p <
700777 AAIA7] Wi */ T
90%, 3§ 1FF Ct 0°= 3t

— o\
T
S
_>|i
gﬁ
rlr
4
ok
¥
N
)
>,
9{_:
S

>[x2,2/2][1/In(1—0.1)"1]=22
7} Ho ANEgFE 22702 A H)

5.2.8 7IE5A1E A

AYEFE7)9 F AR += ICY HTE3E ZAE O, Z1ENAME THAY &
InGaP HBT IC 7[5 9 A d 43 (By WIN Semiconductor Corp)w g8l AAAE
Z7 25TCAAe 1

AR 5 ek SRS g3t ol ofeu g

B AR A
weg AHga

2T —ap| (L)

o171 Eqx= 2493t oldA (activation energy), k= EZ=W(Boltzman) 4=+, T,
T AUlZ=gtelth. 7H5Ae Ag7iEe] s 843 Cduxs AddrEay
1.42eV(InGap HTB IC 9 #= 2% (junction Temperature)ol] thdr A3 oY) =



ARESTE AAANE SRS 25CE 7HEee A9 Ay
19~20dBmoellA 125Co|th 2 7]Fo A FHEAIE2 A
DC Hts A7bsk o]ue] IC A2y TIXEHR
FHLToA FAHALE AUt A S
7Hdetith. olel wef AldEEs 1257

66.89< & &+ ot

, AMEEEE 25CE M Ee AS AAsASsE

o] EiolAE FUlES MYFTHT| AAHE Eol7] Y3 FAANEY 1FEAY VS
AA s, FolE8 AYSEH7]9 AEAd BrE 71$02A4 JESD22-A102(2000) 5=
oA 7NFOE T AAE AASAAT oAt AEFH T tigk FIfAolY FA
Aol Q7] Wil AlA HiaFEd Ul AXA ES Farste] BEaH7|ke] vk
SHTE 2 =AY FEV)Y AFRAAANE S A FES ANBVES ATste o] VES
Agste A Adgsta e AR TAll Fasteiof sttt dlY ¥EE Azshe AxzAG
AHEAE Sl FEL FHolv B5AS aEste] Aol dist 1S Frke AU AN
21& ®WAs] o] V&S AgsHetE 29E AE 7 UESF sslt

[1] A%<, 75 (200D, A=/E87H A%t 712 gt Adxed 24, A2s] 75 - 24 A4
A=k

o

[2] IEC 60068—2—2 (2007), Environmental testing — Part 2—2: Tests — Test B: Dry
heat

[3] IEC 60068—2-7 (1983), Environmental testing — Part 2 : Tests. Test Ga
Acceleration, steady state.

[4] IEC 60068—2—27 (1987), Environmental testing — Part 2 : Tests. Test Ea and
guidance : shock.

[5] IEC 60068—2—29 (1987), Environmental testing — Part 2 : Tests. Test Eb and
guidance : Bump.

[6] IEC 60068—2—78 (2007), Environmental testing — Part 2—78: Tests — Test Cab:
Damp heat, steady state.

[7] JESD22—A102 (2000), the purpose of unbiased autoclave(Accelerated Moisture
Resistance Test) is to evaluate the moisture resistance of non—hermetic packaged
solid state devices.



248 / FUEE AHSH Y A=A FrE

(8]

JESD22—-A104 (2005), the purpose of the test is to determine the resistance of the
part to examines of high and low temperature and the effect of alternate exposure of

temperature cycle.

JESD22—-A106 (2004), the purpose of the test is to determine the resistance of the
part to sudden changes in temperature and to the affect of alternate exposures to
thermal shock.

JESD22—-A110 (1999), the purpose of the test is to evaluated the reliability of
non—hermetic solid state devices in a biased humid environment. same type of

failures as does biased 85/85 but accelerated by temperature, pressure, and humidity.

KS A 0006 (2001), AIg o] 4.

KS C 0210 (1998), AW (7] - A=h) &3,

KS C 0221 (2004), 74 A1g W -27] - AA-12(HEE) A8 B

KS C 0222 (1989), 742 &y

KS C 0225 (2001), $4A &4

KS C 0238 (2001), 42184

KS C 0240 (1998), AW (A7) - d2h — Fd9 W%

KS C 0241 (1998), #7218

KS C 0242 (1998), 73218

KS C 0283 (1997), 73218

KS C 6032 (1981), AAH+¥e &AWy &4,

KS C 6430 (2004), A12dR0Z AxF T2,
d

MIL-STD—-883E (1996), Test Method Standard Microcircuits.



