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ภาคผนวก ก
แสดงตารางของ FR-1



DS-1107A (ANSI ะ FR-1) HIGH C.T.I

FEATURES
• High C .T .I V a lu e  (ov er 600V )
• E xellen t h e a t  an d  hum id ity  re s is ta n c e
• G o o d  d im e n s io n a l stability
• E xellen t p u n c h in g  p ro c essa b ility
• R e c o m m a n d a b le  for h igh  d e n s ity  c ircu its

INTERNATIONAL STANDARD RECOGNITION
• UL : Ë 1 0 3 6 7 0
• C S A  : L S -93 2 3 7

• V D E : V D E -R eg-N r, 4 1 5 8
• JE T  : V -0034

APPLICATIONS
C o lo r TV, M onitor, V C R , C D P , R adio , 
C o m p o n en t, s te re o , e tc .,
■  Punching hole shrinkage

■ Thermal expansion and shrinkage
Heating to 80'c

■  Arrtt-Tracking (EC Mated)
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G E N E R A L  P R O P E R T I E S D e s i g n a t i o n D S -1 1 Q 7 A
A N S I G r a d e F R -1

T e s t  I te m U n it T r e a t m e n t  C o n d i t io n
P r o p e r t y  D a ta

S t a n d a r d  V a lu e G u a r a n t e e d  V a lu e
Flammability sec UL 94 avg :30  m ax:8.0 avg : 5.0 max ะ 10.0
insulation Resistance

ohm C-96/20/65
e-96'2Cr65+D-2/100

5X101- 5X10* 
3X10 *8X 10

above 1x10“ 
above 1X10*

Volume Resistivity ohm-cm C.96^ S S S » 9 0
1x10s1- 1x10s4 
5x10s1- 5x10s1

above 5x10® 
above 5X10*

Surface
Resistant»

Adhesive
Surface

ohm 096/20/65
096/20/65+096/40/90

By l f P -  fiy  
1X104- 1X10”

above 1X10* 
above 5x10*

Laminate
Surface ohm 096/20/65

096/2065+096/40/90
1X10’ - 1x10» 
5X10“ -5X10*

above 1X109 
above 1X 10e

Dielectric Constant 
(1 MHz)

- 096/20/65
O96/20/65+D-4S/5Û

4.0-5.0 
45 -5 .5

less than 5.5 
less than 6.0

Dissipation Factor 
(1 MHz)

- 096/20/65
O96/20Æ5+D-48/5Q

0.020- 0.033 
0.025 - 0.035

less than 0,050 
less than 0.060

Comparative Tracking 
index volt IEC Method 600 above 600

Solder Float(260 *C) sec A 35-45 above 15

Strength
Cu.Foil 
1 02
(0.035mm)

kgf/cm A
ร

1 .8 - 2.3
1 .8 - 2.3

above 1.42 
above 1.42

Flexural Strength(LW) 
(CW)

kgMnrn1 A 15- 18 
13-16

ฟ}ove8.16 
ฟ30V6 8.16

W ater absorption % E-24/50+D-24/23 0.7-0.9 less than 1.2
Trichloroethylene 
Resists nee -

Immersion in boiling 
Trichloroethylene 
(For 2 minutes)

No abnormality No abnormality

Punching
Processability A Suitable Temperature 

50 "c 70 'c
specimen Thickness ะ 1.6mm

PURCHASING INFORMATION
« C o p p e r  foil : 1 oz/ff(Q  0 3 5  m m ) c o p p e r  foil a s  s ta n d a rd  
• T h ic k n e ss  : 0 .6 m m  to  3 .2m m

S t a n d a r d  S i z e T o le r a n c e f m m )
1,020 X1,020mm (40, X4O*) +3

1,020 x  1,220m m  (40s X 48s) -0
1,070 X1,160mm (42* X45.6ๆ

*  O th e r s h e e t  s iz e  an d  th ic k n e ss  co u ld  b e  av a ilab le  u p o n  re q u e s t.

■  Punching hole shrinkage ■  Anti-trackingriEc-Mctfrxs
E lectee d«1aree: 4mm



ภาคผนวก ข
แส ด งต ารางข อ ง FR-4
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อ ร - 7405 (ANSI ะ F R-4)

F E A T U R E S ...............
• G o o d  d im e n s io n a l stability .
• S o ld e r in g  reliability  h a s  b e e n  b e tte re d
• G o o d  e le c tr ic a l p ro p e rtie s
• High d e n s i ty  a u to m a tic  m o u n tin g  c a n  b e  ca rr ie d  

o u t

A P P L I C A T I O N S
C o m p u te r. In s tru m e n ta tio n . V C R . T e le v is io n . 
E le tro n ic  T oy . e tc ..

■  Dimensional stability
PCB procsss(aze360X3i0mm Spanîlûx254nnmi

■Thermal expansion ๙ 2-directlon (Test by TMA)

0 50 1๓  150 200 250
Tempt C)

I N T E R N A T I O N A L  S T A N D A R D  R E C O G N I T I O N
• UL : E 1 0 3 6 7 0

ะ ! ;

■Insulation resistance at pressure cooker

■Dimensional stability
TestmstnodOPC. TM.660 2.4.30)

(WC : 42%) MHz
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GENERAL PROPERTIES Designation D S -7405
A N S I G rade FR-4

T e st Item Unit Treatm ent Condition
Property Data

Standard V alue G uaran teed  Value

Tg DSC 135 above 130
t TMA 135 above 130

DMA 165 above 1S3
CTE x-axis 18 less than 20

y-axis ppm/c Ambient to Tg 13 less tha ท 16
z-axis 55 less than 60

Flammability . UL-94 V-0 V-0
Insulation Resistance ohm 0.9620)65 1 X 10i3- 1 X101’ above 5x 10”

C-9Ef2Q>'65+ D-2»'100 1x10”. 1x10” above 1X Iff
Volume Resistivity ohra-cm 09620.65 h l f f ' - h r above 1X 10<5

0-9ร20.65+0-96ฒ.ฒ 5x10"-Sx 10'* above 5 X10’*'
Surface ohm C-S62Û.65 5x 10"-5 X 10“ above 1 X 10i;
Resistance C-9620;65+C-964Û.'SO 1 X 10!S-1 X 10" above 1X1Û1'
Arc Resistance min .sec onds 110 above 03
Dielectric Constant &รฒ0JS5 4.5-4.8 less than 5.5

(1 MHz) C-96f2»66* พ»ร0 4.6-5.2 less than 5.8
Dissipation Factor G9S2Ü/65 0.015-0.020 less than 0.035

(1 MHz) C-962Û-65+D-48/5Û 0.018-0.023 less than 0.045
Comparative Tracking 
Index volt IEC Method - -
Solder Float{260 C) sec A above 180 above 120
Peel Cu.folH oz k'ÿ/cm 1.8- 2.2 âbov& 1 <43Strength (0.035mm J A
Flexural Strength kg Hum* A 40-50 above 32.7
Water Absorption % E-245Q+D-24/23 0.10-0.15 less than 0.25

Specimen Thickness : 1.6mm

P U R C H A S I N G  I N F O R M A T I O N

* Copper foil : 0.5 ûZ'ft2f0.û1o ทาทไ', 1 oz/ff(Q.035 mm). 2 oz,fff0.070 mm) available.
• Thickness : 0.2mm to 3.2mm

Standard Size Tolerance! m m )
1.020 X 1.220mm (40* X 48") 915 X 1220mm P6‘X 48”) +31070 X 1220mm (42* X 48*) 970 X1,220m ทา (38" X 48" ) -0

*  O tter sheet size and thickness could be available upon request.
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ประวิติผู้เขียนวิทยานิพนธ์
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ป ี พ.ศ. 2538 และได ้เข ้าส ืกษ าต ่อ ใน ห ล ักส ูต รว ิศ วกรรม ศาลตรม ห าบ ัณ ฑ ิต  สาขาว ิชาว ิศวกรรมไฟฟ ้า 

(เคร ื่อ งม ือว ัดค ุมทางอ ุตสาห กรรม ) ท ี่จ ุฬ าล งก ร ณ ์ม ห าว ิท ย าล ัย  เม ื่อป ี พ.ศ. 2544
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