FEE R BT F 3
LS 5 ISR A BT
=PCR
= = et (e = 1= POCBEN A% T 25 1
PR 5 % 7 2 BNIL I 12 T 5
"PCB 5 % 5 25 WY 2 e 3% 7 7 3
m e R
= % R e (SV)

s, == A, B, B s s e
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0, 54/ PCB

2]

>

/

B

s

HE

D e

e

BRI

Pe

B leiy

2€

BS54

B

B L = 25

w0

Bl He
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1T 2 5= %R (PCB)

EB AR EW e kit, R E
2% . ENH| G B B 4 AT R
WEBREE, SELKEFESRT
FEm AT B B Bl 55 S E
F, & B F TSR AR,

PCBH THAE v E FoBEHE
BEPR Gy — ANEH 28 R 2 A R —
A BB 7 T BB B R R B

PCB Y & Ak H 5% & & Fp B F 0 251
|AEE =, B AR

PCBHY 7h &

= [E] E fn X ¥ T TS
5 %R FonE A
=T i

= 55 B T % 1 B
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PCB##% &
PCB Y 7 &

1. 2419034 Mr. Albert Hanson ([ /R1E4F. W E&) B

QA A “%B” (Circuit) MAMNATEHIERB®RZ S L,

VRSB BETAREAEFR, BT arER L, &

WEAEN L —EABER, KT HASPCBHEEREL, wh
A .

2. %|19364F, Dr Paul Eisner (£ Z. X #r4) EIE
A B T PCBIUGIMER A, A RKZIE A, A KWL
T7 “HE%ZBE A (photo-image
transfer) , LAt E X AR,

’:._f; :‘1_.'.
e il
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PCB%~ %

PCBAEM #H. B, ®IE LW Z HMUIE T F B s 77 i KRR T K. H I E A

RS, T pt)ag— L@ F e XA 7 ik, K E £/ EPCBHY
R UK CHTETZ,

MBS AE . BRI E /N EMAE. Polyimide, BT % 2.,
EER. FAER. WEEREREZ, TEHAEENE.

Rigid PCB

Flexible PCB JLE ([RGB RAEEBS O s
Rigid-Flex PCB LI  |RES . -
P

T g L—-{

,«ﬁ’-m BURR

LB
il Em X317
L

%Eﬂlﬂﬁﬂﬂ

Encnn enables connection!




Encnn enables connection!




T ZJF M
RUIERFE

RERY B

FTEEA:

%ﬁ;ﬁ IR #B R, W EL BRI, ShE &% E

EFERA:
—REEEEAERT, & EHEETRE L;
> E—RARERAT, 2 RKEE, R EXBKKAL;
> ﬁi@%&%ﬁ@%ﬁﬂé’ﬂ%ﬁéy\, B R AR, REBTE RIS
7RI
B, BE, #t%2eKX
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£ LR AHT

kG
- AR

gk

R

&

-
e
—

I -
i Y8
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£ R RAHT

GIREE]
LEER: ZRIRI R T LR b

F R R
—CEEESEIMEAT, 5XrEHAFEE
12um. 18um. 35um. 70um. 105um%% /5
il 1) )5 8 AN
1 ounce ) H1 8 7E 17 9e R JE R 2 1. 4mi ]
oz FE A S8 1A [5) 325 m 29 D T 2 4] i 0 B e ] 9 R RO RS

(1) I B aRk el 2 ik E S REL MG R REE (WY EE
MR BRI EE . BT RSN T T ZERBRH], 50 AR X 2 K
V7 H AR ) EE K, B CAE NI 78 b A A M2 B T T S R SE I e
At REBOR T HAGEEE, MoE TR EHE L

(2) FE Al 9 A2 o B e V5 A T RO, FEAE 5 FE IV R A A 25 P R R
i L RRAE BV RER , BT M d sl 98, S8 e tR s Bk 9
HATRIMACEE, T ZE ARG B A S — RPN B R AL,

Encnn enables connection!




£ R HT

2 % R AR 2 T P
P, SRR R I
A AT AR P AR, 3
1% Ll LIRIEFZE “B” B ( B7 [
B Ji i P A2 0 S, (LR
BUBSAIT T TIRelRA ) IR

BRE S . EAMMAHE, —fZEHZHT
I A7 7B A ASE, SEEONBEEL y T R
YE N e, BEN BRI , Z5H T2
EWHIE S, EEir el T e
E;I/J%iéj?‘ilpreprego BT A =N R 2 —

AL A

FEAEH:

% SRR A R AR A FRTRG 45
TR
TRy A
—ERESEER T, Wi
eI R AEBUARPHE S, K
[E B EA—E PUHRIATTA
[l A &
AT 35 -

{ERTTINER =17

JZEE

mi |

Encnn enables connection!




£ ZRAHT

PELXEAN 5 7F

FEMEH:
PHAREERT R RIMER, 8 S5 R R
FREERRS. NTHEG5BHE
FERR:
PH AT 22 B i — R AR B AR, BEAR 325k,
RS, KRAEBL
FROEE £ Ar ey, E—EwmE T EEEEL
TR :

fHiR. {HiE

>
>
>
>
>
>
>
>

Encnn enables connection!




PCBZEM 1593

1. #dgsampiAE (BB
k3T (FR-1, FR-2, ER-3)
AP A TR (FR—4, FR=5)

52 & (CEM-1, CEM-3)

HDI# A4 (RCC)

BEIRIEM (G B2, P b
bl )

2 1M HE A [ESR
I A
S M HEAR
TN EmR
BTHH EAR
PTH EtR

3. {EPHIAERER 7
FHPAAY (UL94-V0, UL94-V1)
AESHPAZY (UL94-HBZ%)




PCB 2L #F 9 75~ &

E|AEp it SR (V-0. V-1)

A H MR XPE = TEEE FR-1. FR-2. FR-3

H43M | CEM-2. CEM—4 CEM-1. CEM-3
CEM-5
G-10, G-11 FR-4. FR-5

WP AT | pI#. PTFERR . BTHR. PPE (PPO) #R. CEARZE.

WA IEETE (RCC) « &)@k, PEERRSE.
RERE I A . SRV i e e 1 78 i A
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A A AR

IR I A A i 2
EAYT A0 : 7628+ 2116, 1080~ 3313, 1500, 1062
e ifis € Resin) X EReBIW A = E Beldmia;
%G (Copper)
g ey B0 207 L 07,0 07 3 07,5 07)
JEAEAR GG (3528 AR Se 28 A 1)
#1471 DICY ; NOVOLAC

i+ A (

A B A B A
1Y, SO A
&7 g AT A
7, ﬁ%%}

ST AN

JENEMARS Vi
?11(6%5”*

=y
’;U
\%
—
[

?\

1=
e

=T

éz[
%%%ﬁwr

FR—45 it (590% 0
fﬁﬁ?ﬁ@’%mﬁﬁﬁ SRR

Encnn enables connection!

T S RN

TR TR
E%E%%”E%W
BRI RS
S = = SRR
AT Nl SR TS

Eﬁﬁ%ﬁ
SHahed A

LS
&
=
S| T H
ik




AL s B I A= 78 A e %
E%‘&%CEM% Uf?%ﬂi‘)ﬁ ZLef
=3 (A ABIE iMoo rl)

O Eﬁﬁﬁﬁmm*ﬂﬁﬂif . B Hi D
B s e R, — i s B = N0, 6mm, B
12552, Omm:

O iﬁﬂﬁﬁfﬂTHﬁ%ﬁ%ﬁﬁTﬂlﬁ c: IESLED ]
ks B AR mCTW}i#%

B CE
i i,

Encnn enables connection!
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A= FEL AR M 78 i Vi i) i/ RCC

7E X : ROCTEAEN I B HL ARG (B — A
e 18um) BAHAL I A58 £ 25 =
Rk IR 2 i B At = M RE R IR (Rl /5
J5—f%60-80um) , ZMEFE TR 29550 M ’
B ] IS 2IBRYE il . RCCIEHDIZZ JEAR T ke
e R, BURIE GRS v SR TE R

W HAEBATT S, TR
WEHLHA CERNHEREL A ) TV
T, IO, TSR
i A

T e e

| | RS — 9. 12, 18um
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1)
2)
)
4)

Il

B
Toe -5 30 -

ing
-

TGN
SAPHESH

o= - S i
ED =SB E
AT EE =
WM

(mé 35
ERES®

b

N

{

i,

5

[\iﬂ_ll
-

N
Sy
b

2=

S
FD
=)

T

pmm

y

»

bid
iEl
g
&
£
=
o5
H
JS

mi

piigyny
=
e
- Fd

i

R BTN,

ﬁ

i

= T

A

)

VLT /NI s AR B 2
%?L&ﬁ%?ﬁmmf%

B s e e,
Eﬁ%ﬁnn@?ﬁﬁ%
ERETE =

%%ﬁ%,ﬂ%ﬁ%ﬁ%ﬁﬁikﬁﬁéﬁ@

VLR
e
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o

5T, BT
U B e R A %ﬁ¢
L

A T CARAS M

/M, PCBRFLIE]FE £

N A I
m,Lji KPCBHYNY & 11L&
Conductlve Anodic Filament fajFRCAF

1955@&&” [,

e MR, AIEENE R RE.

E%%éﬁ%?f%%

+ FAAR A E

M%%%@ PO 5 W s A 455
RCAER g (T O

nﬁ%mﬁ$ﬁuim&ﬁn@,
%MW% K] M of R A 3 HH

TW%%




R TERES s R

RIS L) (PTRESR ) = i o B ARl Al 11 =2 22561

2 AUk WAV S O it 4 AN E RS S/ N /P NS E
M AEVERE, TERTAW AT, PIFER /B 5 ZA o
WA A V5] .

s JEBEA . BT

B 4 A T W s P e R . B ILAT
ReEie, ik ke, AR, BT
WRFIEAEPERE , 5 BAERDTAR S E 1821 1 )2 (.

BRI, PIEE 2 G105 M. elbiiE
it B BRI, .
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7B AL U

EBRMER

B i Roll ko
"l"ll?.]ﬂf' Reb]n ﬂ i ﬁ
E B ¥ —
Prepreg ' ilLﬁtin%_ "
_ f“ [
55— s -
—’

Gilass Fabric ' 4 L,,\ l,p o lacking

l—

BaitHE

""."
Auml'_na_iix_,f Forming e E e s
— %ﬂe' Prepreg Sale
4 k]
Copper Eoil

Laminate Pressing

RUEERR ASHR s
Rigid | aminate
& Thin Core Sale

EEYETL

Auntormatic Im L*l.uhm..&r'sv In:rrnln_

i FREE Process Flow Chart
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PCB LAY 25 44

LAYER 1

LAYERS 2 & 3 CORE COPPER FOIL
DOUBLE COFPER

PREPREG

PREPREG

S L -
CLAD LAMINATE ' SIGNAL
= : LAYER 1

SIGNAL LAYER 2

c
2
=

wn

O

Q

£

o
O

Function

POWERGROUND
LAYERS 3 & 4

SIGNAL
LAYER 5

COPPER FOIL
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B SR A e

CEM-1EHRAEF=IAE

Al
PR i

—iig B ORISR

T B GRERR)

CEM- 1 7t
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PCBZe 5 i L 7 =X

Semi- Additive Fu]l&' Additi

Resist Butter Coat 1
Thin over Catalyst
Electroplate Cu Etch to Expose

s e eIy o

Electroplate Tin
Y

Electroless Plate Cu
L 1

StripResist —

Encnn enables connection!




PCBA= =]

N L2 B T SR OB T AR B 2, B sy ) A T
P, KRR T

A. NEL&KEDB, REH4AEC. [L&ENL =D, SHETHE
) E. SNELKE) F, 2 mm) G RALZmedH. FL/F

N RSt PRk, mrabEL, AR, BEJ6, DES (DESASERS; Mzl &%
FRIELLTRIRR) , 1 FL
JEIEAESL PR, D&, B, B &, JE A3, BhfL

£
A

A

L mtl: X TR, ZRGE, AR, —
J2 T BTACHE, TRAR, B0, W

MR 2 U, B, 1B AR, iz, 1B

22 B) - KR A, BELARE CRT AR, BRI 2F — 1, JHUBts, BRI 55 1,

TgtRE, B, B, B4, TR, L

RIALZ : ANET, BHUIRE, R e, WEUiRe, &7, U

%Eé k>

Ja LR AME, B, 24

Encnn enables connection!



N = = ==
PCBYRAEAS = &
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PCBE A SN

Cu platings

Drilled Hole

Diameter

Traces

Encnn enables connection!




PCB ILJ= 4547

TYPE DESCRIPTION
Single Sided | One Signal Layer (1s)

Double Sided| Two Signal Layers (2s)

Multilayer 25 Plus Two Power (2p)
otripline

45 Plus 2p Stripline

25 Plus 2p Tnplate

Encnn enables connection!




PCB{%: HEFa b

FR-4

NC

= ty Dat
Testitem Treatment Condition Unit T T reperty T!:imwaluﬂ
Tg DSC T above 130 140
C-48/2 3 50
Fl bilit ; :
armmatiiity E-24/ 125+023 il B
AfiEr moisture resistance abowe 10" & %10
Volume Resistivit .
olimeResistivity E-24/125 MG-cm above 10° 5 X 10
Afier moisture resistance abowve 10° 10
i -
Surface Resistivity E-24/125 M above 10° 5w 10
Arc Resistance D-48/50+ 0-0. & 23 5 above 60 120
Dielectric Breakdown | D-48/50+ 0-0. & 23 o above 40 50
Dot G, C-24/2350 - less than 5.4 4.6
Dissipation F{ﬁtfé C-24/2 3 50 - less than 0,035 0.015
Themnal |Unetched — L o
288720 -
Stress Etched ,£Us Modelamnation Mo delaminaton
Peel - ZBET. 103 » above 1.05 1.8
Strength | Cu. Foil IR mm anove 070 1.6
Flexural LW A M P abhova 415 &00
Strength |Ccw above 345 500
Water Absomption O-z4,23 = l253 than 035 0.15
CTE Before Ty TMA TmimT - 55
Z-axis Atter g THA g mimT - 260

Specimean Thickness: 1.6mm

ncnn enables connection!



AL
AL
B4l
sl
o=

WE )=

52 (trace)

540005

=2

25 (land) Ry

JH7 (footprint) hole dia.

2% 7 (A (channel PTH
space) =

PCB Z544) e ANTE:

PTH hole grid

Line
width

Blind via

Line
space

F 1 (base material) ;

Encnn enables connection!

l‘ Channel space & Pad dia. 4

Buried via




PCB ILJ= 4547

TYPE DESCRIPTION
Single Sided | One Signal Layer (1s)

Double Sided| Two Signal Layers (2s)

Multilayer | 2s Plus Two Power (2p)
otripline

il
[

45 Plus 2p Stripline

0D O D

25 Plus 2p Tnplate

Encnn enables connection!




?
<
7
T

%m4m%@m~A£
%%ﬁ&fm%mﬁf
oo ="F ge 4l [k 2 T g
glHHE = J16O 200 /= 45

? =1
ww%ﬁ

)7 H&%?i& (CTE)

b2 il
i mWMRf% i

= FEU R W%ﬂ

R e
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)
2
o)
4)

bid
iEl
%
&
£
o
o5
87
J

— .

IR I CAFAR A

, %??rL”$ \?% T 7Mb, PCBIYFLIA] R A2k (]
ISR AR AN 2, IXFE—RPCBII & T it A M R Al
] %mz (Conductlve Anodic Filament fajFRCAF) ,

-

|4 HE

Il

R

B3

N,

-G

B

T1955E R HLH, ‘BAIRE)EE T K
MAC AN, DT AE B O BH AR . B AR [

STANG T

HHEFH
AR RS

-

M

Fom S
BB @
R e

(mé 380
] Hﬁﬁ%‘

hzi

S
FD
Bt
=
=i
Ry

R

A NG
7 B

mi
ey
@

il oy
. B

Ik
gt
SF

ﬂ:/ﬁzl_j\.ﬁj‘ Iﬂt%ﬁ )

nﬁ%MB$ﬁuLm&ﬁﬂ@L
FEERIIIG . PR SE MR T i

%

4

o % H T2k ER D,
AR WARAN N W e SR GEZ S N
|%¥Lﬁﬂﬁ%¥ﬁhﬁmi%
o fre s 522 =, JHRE R, AlElE e,
@f;m@%% TG o

£
AL I, Bl Re H IR B T e A2 K K 2 4 [l 7

ﬁ
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T ERE . 2RI L)

R IR 29 (PTRERARIE) B HUR E A0 B
RV LIG7b T AL L B, 12
FIGLARRERE, 7ETA s, PTRERG /o S
e A I

B 4 44 A S M e B AT e 2 A . BT ELAS
REile. A1 Bk, EAMIRE, BIFIHL
WP SEPERE , 6 BAERDTRR F 4821 1 )2 (b

A AR IR, PIEE a0 i ki
it ISR, BRI, .
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=5iEE S HEPCBH /&5

PCBH L A% S 2k 45 M —#R e sU0l0ns 2 MR AR 37T
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=5iEE S HEPCBH /&5

PCBH; WL HA% 4 4 25 A — RN 2By 2 SRR FE BT

Encnn enables connection!




S {E 5 PCB /&5

PCBH; WL i) A% 2 45 M) — 1 18 S\l 28 SR R FEL 37

Encnn enables connection!




S {E 5 PCB /&5

PCBH; WL HO % iy 48 45 M — i IR 4 SR IE R BT

) "all H
e | 1

Encnn enables connection!




=i s S5 EPCB /%%

PCBH; WL % far 28 5 M — XU IR e (ARF187) SR MERH BT

LI 9(23 +T) ol

Encnn enables connection!




S {E 5 PCB /&5

PCBH; WL H) A% £ 45 M) — 1 8 S\ IRk S e R FEL 7

Encnn enables connection!




A S L AR i+

MR 7 L

TR RERRBER RO SIS S Ag
&/ T3 (press fit) BiLe

B P

T 2 (rigid pin)

LR W=t sl

Bod B & 4

ETAE 4544
CHRIFR L 44

4y 37 HE R
ok F e A A A\ IR EE 7
B B SRR
oo B & IR
Bk 1 HOPTHRIAR
ek £ I | B At ]

z22% (wire wrapping) &+
Encnn enables connection!




a, —¥iiEpch c, H I‘Eﬂi@pcb#

53— ] 53 B S T — i ] AR S T

~ U S SR S M 2 53— ] PR 5 B SR 1A

53, SR A TERE ST, 0
ERN St

b, H[E]i%Epcb d, HlajiZpch

— ¥ A FAE 70 B8 S THI — ¥ A] FAE 70 B A TR
o1 — i °] FAE 70 B8 A 1A 7 — i A FAE 7 B8 A THI
B K AER T, Bk AERE S,
Wrappedi& % 582 i 17
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PinANAZ
PCBFL (PTH) 25 %
PCBIEAA 30 43 514 A8 2

B EB AR T
FLBE )= 500 BB
FHEEY, BAEFEE:
TR, REFIIA L
T3 B AN
iAo
Ein 1
PCBE:# it AR T
22 JE % (de-lamination)
FLEE S 45 0
A3 S 4 N 77 A B A B T it
fhipinfa R RN OE R L
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PinH)Z X S0 5 K
AT, Wlleds KER 7
It 75 AR T -
BEEATR AR T [X 1) 5P 2R
AR AN NE DN R I
RIEREF )

SPRAR PTH )RS i oK
BoEARR A P A A3 =
I 2%

2 B AR T] B
BEARPTHEE 2 H 55 1) R

55

BF R RMR R i ke
AR H T, BASEN

Encnn enables connection!

PTHAZ FZ 35/
PTHE /= B& 35 558 /)N




Encnn enables connection!



KA G

e fub (X 35 B pinfIPTHI AR TE R TE RS, Ul

ﬁE?ﬂ&%ﬁﬁﬁ% HIK/NEGR FpinAL
2wl o0 1) LA 25 4

P it T AR R 2 TrpindR T [X 35,
PRI T AR AE ) A TEARFAIE
N 77 958 T4 AN PTHAS B4k I L

(A FEAR AN AR [X S5 A T AL
ORI 7318 7€ T AE T [X 8 [m] 34
73, FEAh DX i R AR U LA
IZIN

Encnn enables connection!



AR T HIAL A — X H O TN FR N i S a5 42, B8 B DU I RRAR I, SEBR
2P in 5 PTHRI XA RS BEFIAH ¢ R 2 Z2 52 ]

HREESHN T —ESHERITTHT

PTHFLAZ (FE4%) EHIR AR TEHRAL :
PTHSPinfHX v & MRLE

B ER = W

AR 9 =i

B AR [ 5K FHANAE

Pinff i, B 8% R

Encnn enables connection!




AT L R A T J CHLEA 25 4. 48 APCB PTHR KB AR A8/, AR T O
B+ BARRwo BERL, JURTIZIR),, A ZEER T HA &, PTHRYAE M
JREpinf A IA ST, W &5 00 RN EEfd, 9\ )2l i il AL AR T
ERAL I ] AR TR

MHREESH RN . — @& & ARG

PTHFLAZ (FE.4%) pin(fIA7 )i
PTHSPinAH M7 B pinf H P%

CHIIR o pinff 5 [H]
CHIAH AR pinftk}E
CHRF I
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TS5

AR T ERAL A& — X AEXT R PR it ST PE LR, P SC PR AR ) A B ) p= AR EE R AR B
HNE R
HARBEESHR ) ESHERIT S
PTHFLAZ (FE4%) a1 2 BT ER AL
PTHSPin# X A7 & N EEE
MR E 3 E BIUKE)
Pin#s i, % A

53 > [A 5K

Encnn enables connection!




KT IENTIRORST T

A JIEF S E AP IEE 7y, BB R IH AR RE R, 113

A BEAFEAS I — Mg {E - IR T Bk it

W EERBIEAE MAR AR

ORFF 71 530 NIRFE e ) (FERSARAE) BN R R, R E NI ER 7, B PR T B, fREF
AT PRI T 2 SR AR L

SN JIAVREF 77 1 £ 22 A K

RN 32 B BB AR T W AN, 77 (T AS 72 3 AR ) A2 S 3 N\ 0 / R $5F 0 ) 2 247
FHERE TR IR

BEFCT- 10 LA E5 A A — A, SCEN 14 AR AR = BLIE 21 B/ 16 7.

o JUART 25 6 6T ERA5F 73 S WAL AR S /N 10 9\ 0 B 52

i~ 55 PTHA FE 5 22 4K

PTHE £ ; Encnn enables connection!




S (RIS ER

IREFJI N 1 IE (] 77

1E 7] 7 6 e ST AR e 1 -

AR EN-FEAEANTHEL, EFIRE

MU AR P -BR TN H B SR, WlcE ), 584
(wrapping) B 75 2, N 1 #8660 8 B 1 B #E
(straightening operation)

*Pin R NB R IE [7] 77 ) 2K

a pin X b pin BYIE R /) ERAK
b pin AJREEER 5 HIHEREAEILE

b pin AJAEEIREGZ, HEZ IREL

PRFF IR T 5

b H2604E4, ETA 33. 4N min/IEC 40N min—/¥
el a g

ETA 15.6N min/ (1995) TEC 20N min—- HH T3k
sagk

2001 i TECHRHERTE 1 AEZe26 N FH 1 PR HF /7 22
K, ALAEN PR B X AREE )

FH ¢ B/ 1 [R) 77 B2 SR L AH % BB R AR 5% )
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KT um T BIEEpin

X1 b -7 FE S RPTH 11 35
1T B AT R
AR T30 43 WAL 4 e - 4 i APTH
AR IR AN L i R AR T
B/ Hipin

vt ¥ DA e 55 10 7 2072 AR AR
TE— VU B R UE R 3R
(hicklino foree)
il

R WAL kYNGR R R K
Bk deHER T
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BT I

R 7EEIN Cn AL, JE T, k3D Ab, BT R OREF J IR
MRER — € B R 5 /7 (A1 10-50N) AHPTHAN 52 453 A

I i BESRAT AR R (he KA e /y) [ FL A2 HUPCB
SEREHITR A T AR ) i AR R 25 |

N TR 7378 P AR 20, ETAZSR & H Uy TECEE K

FEH AT 0, HE AGINRTT 20— REE ak H T5 AK 10%

IECE K pinfsi4di APTH24/NIY JRARCHELH. 52 BH 24/ NS 772 K 10-20%
A [ AT i) 485 T A ) PR B8

AR &R Apin M B

MR IDPTEL, BIDRATFEH
REE, JTH 2R ENIE
Hpin
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Bt EPTHI

PTHRF5 - 5 U -

2 SR FLR ST B B 4 PTH—
R0, 1810, 15, FLEE K Z5E
kR

ELFLAZE+/-0. 025

i JES Y5 0. 025310, 075
BERERE0. 005210. 015
RALIEAZE R LZ R
ST+ -T%

IEC PTH #it&
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QR A AR 2

E RS SRR A1 5 i - SCPESAL 75 B 2 0 1 5 B R AR 1 v BT 75 N )
N T AR T AL Fa/ Wipin, REiLig 7S ¥ A 558 A T35 40
MRS (Wright angle style) APRUEA KA, 4K b ¥ AH ISR AL N 5
(INstandoff If7)

RV 445 SR
1R 2 36 BEK Ui 1~ MAPTHR

H A2 T fPTHECE &
FEL AR 2 A, IX R T
FRIYE(E TS,

AT WpinB/bRS, i 7
AR AR,
SpinBURZ N, Al A HA
R R AR 4 MR S HLZ pin
.

Encnn enables connection!




zizi(wrapped)iEiz

St 2k (JE 2 A 2k) fl sk
B GEE AT 28 4 3R 2% [
(W.a)

B G A L2635 o ) 2% 7
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Solderability of electronic and electronic interconnection is normally preserved by a coating
over the base metal. Eletroplated or hot dipped coatings of tin or tin alloy are the most popular
top plates. Noble metals, such as gold, silver, palladium are also used for top plates. The top
plates prevent the substrate from tarnishing. Because the top plates protect the substrate
surfaces, the original base material (or under plate) chosen is not a strong factor in the
solderability of the resulting assembly. During the soldering process the top plates generally
either melt or dissolve into the molten solder. At this point the molten solder wets the substrate
and upon solidification forms a bond with the substrate. The integrity of the bond depends on
how well the solder and substrate react/bond. In some cases such as with palladium and
silver, the plate dissolve slowly and solder bond can be to the plate itself. It should be noted
that the substrate which the solder bonds to is the base metal. If an underplate is present, the
solder bonds to the underplate. In this case the underplate is considered the base metal with
respect to solder.
Tin and tin alloy are the best coating for a solderable surface on a product, The requirements
for good solderability in tin and tin alloy plates are that the plate surface is clean and that it
remains cleans and wettable by the solder and flux. Four conditions are listed as the main
reasons for the loss of solderability of tin and tin alloy plates. They are as follows:
1, Excessive thickness of the intermetallic layer that has reached the surface and oxidized
2, An excessive amount of oxide and other surface contamination on the plate.
3, High levels of co-deposited carbon from the organic brightens only in the bright tin and
bright tin alloy plates.
4, Zn or Be diffused to the surface of the tin or tin alloy plates from the base metal.
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An illustration of the how solderability degrades due to IMC growth with increasing time is
shown. A design with 80 micro inches of tin plate has good solderability of a period of

time up to just over 100 days. From that time forward solderability failures were observed.
There are two diagnoal lines drawn on the figure. They represent a boundary area
between solderability (above the upper line) and nonsolderable (below the lower line)
condition. The area between is the undefined area where product will have questionable
solderability.

Encnn enables connection!



ILgE U e B 7 2

KFFHhTE

Encnn enables connection!



H gl ea BUZE R 7 2\

S SN




H a1l aE BUE A A HIDT 2

KFpHhTE




H gl ea BUZE R 7 2\

Aic 5 2\




H gl ea BUZE R 7 2\

Aic 5 2\




H gl ea BUZE R 7 2\

Aic 5 2\




H gl am BUZE R 7 2\

TGN




H B3 de BOE B as BT 2

LTSN




H gl am BUZE R 7 2\

TGN




ez r L 2 B BT

A, datum continuity

The connector solder tine tip should be located accurately with respect to
robot/connector grip interface. This requires continuity of datum between
tine tip to connector/tine interface and connector/tine interface to
robotic/connector interface

B, provides good lead ins

Lead ins or taper enhance assembly reliability by providing a larger target
for mating of parts. Compliance of robot or robot gripper permits the
movement for the lead in to be effective.

C, tine tip alignment

Tine tip alignment to the tine shank and mating interface to connector is
important and difficult to on blanked and formed type tines. The tines are
some times loaded into connector bodies in opposite directions resulting in
row biases which compromises effective insertion clearance

D, rounded tip

Rounded tip tines are recommended where practical, rounded tips are often
practical with rectangular tines and can improve effective insertion
clearance and reduce burrs

E, lead ins

Lead ins should be provided on alignment features on robotic/connector
grip interfaces and all mating surfaces.
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In designing a hold-down feature for an interconnection device, three potential
objectives must be considered in order to provide a reliable interconnect to
the printed circuit board.

*The hold-down should provide sufficient strength to withstand forces
generated by physical shock, insertion/extraction of mating interconnection
devices and /or cables, and thermal expansion.

» When required, the hold-down must keep the interconnection device in
place while the board goes through the assembly processes

« An added utility can be achieved by soldering a metal hold-down to the

printed circuit board for grounding purposes.

TR R ERAZ
The most important factor may be the ability of the hold-down to withstand forces
generated by insertion and extraction. Generally the forces exerted on a hold-down
can be characterized as follows:
1. Pure shear. Horizontal forces on a right-angle interconnection device.
2. Pure tension. Vertical forces on a vertical interconnection device.
3. Horizontal tension and bending. Horizontal forces on a vertical
interconnection device.
4. Vertical tension and bending. Vertical forces on a right-angle interconnection
device.
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The determination of hold-down size, location, and quantity involves issues such as
strength, industry standards, the impact that the hold-down will have on the layout
of the printed circuit board, and the amount of area it will occupy. Due to customer
resistance, it may be an advantage not to design for under board tooling.
Although the cost of the interconnection device may decrease, the costs of
application seen by the customer may increase. The location of the hold-

down on the printed circuit board should be placed on the same pitch or half pitch
as the land pattern of the solder leads for ease of manufacturing.

The hold-down on the interconnection device should be placed so that the device
is not subjected to any twisting during use. The hold-down should be placed
close to the ends of the interconnection device. It may be necessary to place a
hold-down in the center of the part to prevent bowing or place it off center from the
other hold-downs to prevent torquing.

The number of hold-downs should be limited because they add cost to both
interconnection device and printed circuit board. Whenever possible, use the same
location and style of hold- down that is presently being used on similar product in
the customer's application
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There are several ways to prevent bow when calculation
iIndicate H will be excessive.

1. Allow the hold-down to slip or

2. Be compliant as the interconnection device grows, or

3. Add another hold-down in the center of the part---
This may be impractical on short parts.

. To increase the compliancy of the interconnection
device leg design. The industry appears to be settling
on gull wing designs especially for fine pitch
configurations. Compliancy can be enhanced by
selectively narrowing the width of the leg, forming the leg
with a generous radius, selecting an appropriate temper
of the leg material, and providing a generous radius
away from the body of the connector.

. A careful trade-off has to be considered between
compliancy and ruggedness of the legs from
packaging considerations.
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Lead compliancy is a primary design consideration in the interconnection device
system. Compliancy is the ability of the leg to absorb displacements in the X,

Y, and Z directions with respect to the housing or printed circuit board to avoid
over stressing the solder joint.

Compliancy considerations include:

*Printed circuit board manufacturing tolerances,

*Board flexure during card insertion in card cage,

*Bow due to thermal expansion, and

*Bow created by excessive lead preload.
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To assess the length, cross-section, and beam (lead) boundary conditions
of the compliant section of the lead. This eliminates the majority of cross-sectional
options since the design of the separable interface should dominate the decisions
to this point. An attempt should be made to increase the beam length until
stress, dimensional, and/or inductance limits are encountered.
Lead compliancy is not limited to the X-Y plane (the plane of the printed circuit
board). Compliancy is also required along the Z-axis (perpendicular to the printed
circuit board). In some designs, Z-axis compliancy may be more critical to product
reliability than compliancy in the X-Y plane. An allowance of .0025 inch per inch
of interconnection device length is recommended in applications where the
joint will carry the majority of the load. This requirement can be relaxed in
applications where a hold-down will be the dominant strength member.
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When the solder lead is spring centered in the housing material, partial movement
due to thermal expansion can be taken up by the centering effect of the plastic. This
removes some of the need for compliancy in the solder lead.
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In some cases an interconnection device can be designed to remove all movement of

the solder lead due to the housing expanding during thermal excursions. This removes
the stresses from the solder joint caused by the housing. Use of this technique may
require solder foot registration aids as an integral part of the application process. Care

should be exercised to ensure that the contact is in the desired floating position during
normal application conditions.
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The strength of a solder joint is significantly influenced by the gap formed between the
bottom of the interconnection device legs and the solder pads. This condition may
be due to the stamping tolerances in the fabrication of the contact, assembly in the
housing, and the bowing of the housing as a result of fabrication. The bow of the printed
circuit board is another factor that can influence this gap. The maximum gap between
the bottom of the lead and the pad is .004 for maximum solder joint strength. As the gap
increases beyond the maximum condition, joint strength deteriorates. The most common
method for addressing non-coplanar leads is to have each lead exert light pressure
(30 grams) against the solder pad. Under this circumstance the hold-down device
selected must provide the reactive force to press the foot of the lead into the solder

paste.
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Envisioning the total perimeter of material available for the formation of a full solder fillet
when the leg is placed into the solder paste. The formation of the fillet is directly
proportional to the perimeter of the lead available for wetting
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It must be noted that sheared or un-plated edges on three of four sides of the
lead are not recommended since the strength may be significantly affected. The

sheared edge, typically identified with a contact carrier strip, should be limited to one
minor edge. Encnn enables connection!
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The principal considerations for plating of surface-mounted interconnection devices
are that the plating system must be solderable and the choice of platings can not
degrade the solder joint. Another consideration is that the entire interconnection
device will be raised to the temperature of the soldering system; 260 C is commonly
used. Therefore, the integrity of the separable contact area must not be degraded by

the reflow temperature.
JiS )= HLAE 3% £ To inhibit diffusion of copper from the base material; To enhance
solderability
0 B ST 2 1% 6 Gold, flashed Au + Pd(Ni), silver, tin, tin-copper, or high
tin-low lead (90 percent minimum guaranteed tin) are plating options.
1R = e %
The optimum plating for the lead area is matte solder
Bright tin and tin/lead platings have a percentage of included organic molecules.
Usually, there is not enough organic material to degrade a through hole
solder bond. However, these organic areas may lead to voiding and cracking
at the surface-mount solder interface.
Surface-mounted gold plated leads should not be soldered unless it can be proven
that all the gold will dissolve in the solder and the total amount of gold in the
solder joint is less than four percent by weight.
Silver has been used for passive devices. i, too, forms a potentially dangerous

intermetallic, but the use of silver-loaded solder paste will obviate most of the
problems. The others are p&higdiuenamesfehegti®o!+ Pd(Ni),
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Standoff #E#)
The two reasons for standoffs are
to provide clearance for removing flux
from the board after soldering, and
to provide a limit stop to control
placement depth during board
assembly
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To protect the leads in the packaging process, special design features must be
designed into the housing. The packaging should hold the interconnection device by

the housing, thus protecting the leads. Extra efforts have been taken to build
compliancy into the leads, and extreme caution must be observed in the placement of
the interconnection device on the board. For tooling pick-up purposes,

the registration of the part should be maintained within .020 of true position. A .030
chamfer is recommended on all external corners where possible to accommodate
loading the interconnection device into the appropriate package.
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As standard practice, the limits of root-mean-square analysis are set by stating that the
edge of the foot or shadow should always fall within the nominal pad outline. The limit

for worst case analysis is the condition of 25 percent of the lead off of the pad as
shown . When these guidelines are exceeded, the following is recommended:

1. Reduce the contact foot length and/or width. The minimum foot width and length

dimension not be less than 1.5 times the material thickness.

2. Specify a foot sizing operation in the assembly of the interconnection device.

3. Specify a registration comb in the application of the interconnection device to the
board.

4. Specify tighter tolerances in printed circuit board manufacturing.

5. Specify multiple interconnection devices of smaller sizes.
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Root-mean-square analysis is a method to determine the pad size. A typical
calculation of a 1.3 X 1.3 socket with the following known requirements is
shown below:

Trms = Probable leg location tolerance

Socket cavity or location for lead = ==.0040

Assembly tolerance = +.0010

Solder lead or leg tolerance (width) = ==.0010

Machine placement tolerance = *=.0020

Placement rotation tolerance (machine) = +.0024

Pad size & location tolerance = =.0040

Trms =+.004%+001%+.0012+.0020°+.0024% +.0040%

Trms = = .0066

Socket lead width = .018

Pad size on board = .0066 + .0066 + .018 = .031

Pad size = .031

The calculated pad size is based on the contact leg not overhanging the printed
circuit board pad.
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