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$ *  " " *  r i .  .  rrcppcf p(it

Neetlle Hold*r

FIG.5
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FIG.6

Plnstic Nrtrllr

Die size
I trrn )

Ounlity

0ie hack
flilark

30-nB-03 3.6 x 4.3 UTO1 AIE 20.1 1 . 2 W No N.r diE back mark

01 -1 o-uJ 3.8 x 5.27 UT51 AAH 22.3 't .2 No N,r di* bacl': rnark

B?-1 0-n3 3.8 x 5.17 UT,IsAAH ?4.E 1 . 2 f,lo No die ['nck mnrk

03-1 0-03 3.8 x 5.?I UTlSAAH 21 .S 1 . 2 No lrlo die baDk merk

04-1 0-03 3.8 x 3.99 UD4OCCH 23.5 W N0 No diB back mark

05-1 0-'13 3.8 X 4.33 UTOl ACB ??.s 1 . 2 No No 'lie hack fiark

0F-1 0-03 3 . 8 X 4 3 3 UTOl ACB 1 2 W No Ns diE back nerk

07-1 0-u3 3.8 X 4.33 UTOlACB 22.7 1 . 7 No Nr: die back nark

08-1 [-03 3.1 X 3.37 ULOsACA 21 .8 1 . ? No No die back trrark

0s-1 0-03 3.8 X 4.33 UN64BBH 22.9 1 . 2 No UnsuccE*stul die pich up
attFr 10da'y's running.

Tolal 2?0.9K units

FIG.7
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Thrflrgh ,

n3-1 n-u3 3.0 x 4.33 UTNI A{A t 4  I 1 . 1

W Wi
No llo die back mark

tr4-1 0,n3 3.8 x 4.33 UTOl ACB 4?.5 'l .1 Flfl I,l0 die hnck mark

rj5-l 0-n3 3.8 x 4.33 UTUl ACB 43.8 1 ..1

* .  , : : . i

ll'r No die har:h mark

as-1 n-u3 3.8 x 4.JJ UTNJAfB 4't .0 1 .'t No N'r die back mark

rl7-10-n3 4.1 x 3.fig UTI1 AAB 48.8 1 . 1 Nrl t{o die hack mr:rk

{18-1n-03 4.1 x 3.69 UT21 AA8 43.3 1 . 1 Ito ND die back mark

09-1 0-83 4.1 x 3.tjg UT?1 AAB 41 .2 1 1 tlo NB die back mark

I 0-1 0-03 4.7 x 3.68 UT2lAAB 43.1 I . 1 I'ltl Unsuc'r*sslul die pi*k up
afier fidays funring .

Tolal 337.5K units
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FIG.8

Flnrfir Ejmtor Nerrll*

FIG.9
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FIG. 10

FIG. 11

Iltt3; - il1 Non-pierc* tlurr Nn clie Lrack nrark

flav - ilT Nr-rn-pierce tluu No die hnr"-k rnnrk
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FIG. 12

FIG. 13

DAY
(5) t'.JEEDLE COf.lDrTr*H I.,IEEDLE

LENGTH f./E,AR RATE F.ACK LIARK PIERCE
THROUGH

TNTAL
OUTPUT

31 D I\{T.)TOR STEP

1 7 909 rnm r:r.011 rnm

11.9S2 mrn l l.0[S n}n 39.2R

310 l" lOTOR STEP

1/ .gEg mm ll.Bl 3 rnrr'] 1 ? t . 4 K

t

OF
D/{Y

/,:1\

NEEDLE COhIE}ITIOI.{ NEEDLE
LEI.JGTH

WEAR
RATE BACK MARId PIERCE

THROUIJH
TOTAL

CIUTFLIT

3

310 I. IOTDR STEP

17. t i65  mm 0.004 mm 157.?K.

r1

31 ? MOTOB STEP

1 7 ! 5 7 m m 0.0[B mm 1 9 6 . 1 K

s 1r .a3s 0 .01s 260.3K

3 l
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FIG. 14

FIG. 15

EJECTOR IJF LEVEL DIE BACK MARH h{YLAR FIERCE THFU ilLJALITY COIICERhi

310

. I 'JO DIE BA.CK MARK
" MYLAR I{OT PIERCE
THRIJ
"  FAILED TO PICK DICE B
TII'JIES DVEF J IOOUNIT
SAMFLES
-- NCI DIE PLACIbIG

33rJ

{max heightJ

ry"* ''.*

; j

- f{O DIE BACI( I,IARK
. MYLA.F NOT PIERCE
THRLJ
.  NO FAILFD TO PICK DICE
. F]O DIE PLACEf\iIEhIT
PROBLEM

EJECTOR UP LEVEL DIE EACH MARI{ }',1YLAR FIERCF THRU NLIA.LITY CONCERhI

305

- NO DiE BACK MARK
. MYALR NOT PIEFCE
THRIJ
.  FAILED TO PICK DICE 13
jti

.NO DIE PLACEMENT
PETlELEM

311D

. NO DIE BACK MARK
" MYALR F]OT PIERCE
THRU
- NO FAILED TO PICK DICE
.NO D IE  PLA 'EMENT
PFgBLEM
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FIG. 16

D,A'f {ri} NEEDLE DONDITION I'IEEDLE LEI,IGTH WEAR RATE
{%)

TL-}TA.L
OUTPUT

1 lB.1rJrJ mm

1 7 . : 1 3 7mnl t t .35 19fr v{

i l J 1 7 . 3 [ 0mm it 56 377 F:

EJECTOR UP LEVEL DIE EACK |\VIARK MYLAR P IERCE THRL AUALITY CONCERN

30{l

- NO DIE BACK bIA.EI,{
.ITYALR IIOT PIERCE
THRU
" T,JO FAILED TO PICId DICE
- NT] DIE PLACEMENT
PROBLEM

340

. ND DIE BACK iiIARK
"MYALR NOT PIERCE
THRU
"NO FA ILED TO F ICK D ICE
. NC' DIE PLACEMENT
PROELEM

FIG. 17
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