The best of PCB @

HANSAEM DIGITEC

PCB GUIDE LINE

G| X &l va1.20

=

o =

1| 0| X]: www.hsdgt.com

: 032-581-5375

: 032-581-5378

IHBAl MF A2 15

.I

49 J8 A ot
| >

k>
rO
r

2y

i

u
P
Y

it}
0x

of Xtz= o g0l HEE &= UFLICh



The best of PCB @

HANSAEM DIGITEC

= X}

c. Jump V-Cutting ..coooevvevevernee 13
2-8. HE ZtAH(Chamfer) ..ccoeevevevene. 13
a BHF T2 13
b, ME HEH oo 13
2-9. Surface Treatment ......cccocoveovreuneen. 14
a. Surface Treatment HX| ........... 14
b. ttXt 2= (Finger Tab) ............ 14

c. Electrolysis Soft Gold .................. 14

1. PCB GUIdE LINE ...oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeea 3 3. 71EF MR A s 15
I = L 4 I V111G VT 15
2-1. Pattern(Circuit) ......ccoooevveveeevieeeenn 4 a. M= 7bs TYPe v 15
a. Pattern Line&Space........cccocvrurunnc. 4 b. HZ 72 K| e 15
b. ANNUIar-ring ....ccccceoveeneenecncennns 4 3-2. Filled and Capped VIA ... 16
C. Fill COPPEN oo 4 a. VIA Structures .....coeceevevveernennnn.
d. Inner Layer .....ceceveveveenesiinninns 5 b. = #4 X% ..
€. Keep OUt .o 5 3-3. Impedance ...
f. Fill POlygon .....cccooevevinivinceienens 5 a. Impedance A4t HE ... 17
2-2. Solder Mask ......ccccovvereerierierinns 6 b. Report&Coupon ........cccoeveerreeenee 17
a. Solder Mask 37| oo 6 3-4. C-Cut(Plated Half Hole) .................... 18
b. NSMD&SMD ....c.coovveriiriinencnnnne 6 a. C-Cut M= 2Al 18
c. Solder Mask Dam ........ccccocvvveniunnce. 6 3-5. & EZ(Edge Plating) ......c.cccc.c... 18
d. Thermal Pad &7 ZF9| a. W T F FO| AR ..
e. Via Hole @A ..o 3-6. Metal Base Aluminum .....................
f Solder Mask®t =2t A ...7 4. MUIAYET .o 20
2-3. Marking ...ccoceeeeeeeeneenenceece e 8 E O R N =N | 20
a. AMXF A K 8 4-2. 4Layer Stack up TEZ&. ..o 20
b. MX}F T @ 8 4-3. 6lLayer Stack up & oo 21
c. Marking FO AFEl e 8 4-4. 8Layer Stack up T1Z&...ccvveeirennne
2-4. Carbon QI2f ... 4-5. 10Layer Stack up ...
a. Key Pad ..o 4-6. 12Layer Stack up =&
b. Jumper Pattern ... 9 4-7. 14Layer Stack up T-Z&..cocvvvvrrene 24
2-5. Drill Hole ....cccveuiiniriniciccicccine 10 5. DeSCription ...ccc.vucieecieiciriiereeesecseieieen 25
a. Hole &5 e 10
b. Minimum Via Hole Size .............. 10
c. Hole &b s
d. Slot Hole F9| Atg ...
2-6. 2™ TS (Router) ....ccocoveveveeeeiiane
a. BME| 7FE s 11
b. Router 7}& ZXb i 11



The best of PCB @

HANSAEM DIGITEC

1. PCB Guide Line
(F)EMCIXEO M= PCBE & Olshst HelstA &8 = AEE 0] EME HESAELICH

Of M2 BE W&2 XX MUY B wol YN SH2Z M3AMOAH S/H-HZ-FA StAHLE AEdtE A2

of 2Mof =etel SEO| MF & 2RO WE2 GetdiX|™el 7|Y RA=2E HE2=E HgstsL

O AL HAS ME IHO Chef YP HDGOE FHO| EUCDE TAE AU CH2 7| MEFAL CHE 4
[e]]

of EMe SYHY WEO ZHEX| FASLCH
of EMoIM MEEX| @2 38 o X5 €& 29| HELUCH

PCB M0 B2 =80 =|7|& BtELICL
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2-1. Pattern(CirCUit) -----mmmmmmm oo oo oo oo e

H I3 0]

- TE(—'— = X'IA%I': ‘E‘

a. Pattern Line&ISpace -----==--nmemmmmmme oo e e e e e e e e e e e e oo e

Base Copper

Line width & space

Base Copper + Plating

Base Copper(Non-Plating)
(LLayer & Inner Layer)

Base Copper + Plating(2 3)
(Filled VIA/HPZH)

1/30z(0.011mm) 0.100mm (4mils) 0.100mm (4mils) 0.125mm (5mils)
1/20z(0.018mm) 0.100mm (4mils) 0.100mm (4mils) 0.150mm (6mils)
10z(0.035mm) 0.125mm (5mils) 0.100mm (4mils) 0.200mm (8mils)
20z(0.070mm) 0.150mm (6mils) 0.150mm (6mils) 0.250mm (10mils)
30z(0.105mm) 0.200mm (8mils) 0.200mm (8mils) N/A

¢ u
—— ]
t Sy Eoexy m )
T

:9__
oy

2 Line&Space 0.075mm =EX A& 7t&
= Base Copper 1/30z, 30z Multi "Outer layer” H& 7t

b. Annular-ring ------------mmmmmmmo e

Annular-ring L§-Q|% Teardrop M=
. PTH E) via /
m Min 0.20mm Min 0.15mm &

'9'0;0:

%

SRR,
XY

"

XX

P

7

&

v
A

KRR

X

0.254mm 0|4+ OK NG 1 NG 2
= NGI: Cross Hatch Space 0.254mm O] 2t Skip 34 24
= NG2: Cross Hatch Line ThM-EH2F Z=0|(Pattern Min Line EHX)
Solid
Line Overlap Line Width Minimum Line Width
!! v Ff: e Hoz 0.100mm
] 2 Y
= t h T e loz 0.127mm
—W
View 0.0254mm 0|4} 02mm Az 20z 0.152mm
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Holedl =X|2| Clearance
1L 1L
~ 2L 2L
3L 3L
~ 4L . 4L
6L 6L
Non-Function Land Deleted Min 0.3mm

= Non-Function Land= 1ZHo| @H| M2t X 7ts

€. Keep Out ----mmmmmm oo oo oo oo

W v-Cutting
vt amoreted
T R0t | BT RS
D tareta] o aretats

e

2
(L1
O..‘:-!a.‘

Outline = 0.3mm O|LYf Pattern(=A|) A ZX|

> J|IE K= olotel EA Al B2 2E(EY BN =)

£ Fill POy QgON -~ mm e m e oo oo oo e e
- Raster Data: BitmapQ| ATt Ql Pixel2 O|23l0] 3lHO| HESI= HHH

- Vector Data: Mt M, & 5 94 NS S50 TN EAS= Y-

Vector Data

Polygons Filled Zero Width Line Filled Zero Width

= O|O|X|e] &ME X|AFI5l7| I8l Raster Data= Vector Data2 HA.
(H=tst 4ojlH 39E QI8 Vector Data #%)

o=

= Raster Data A4 A| Min £E&| Z ZF9O|(Pattern Min Line & X)
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2-2. Solder Mask ---=--mm e o
- EX(2IR)e Eo(R |85t © A (Mask Data)Z et = Fd=
Ink 2 EX8= 373

- EIRIE) MBS EA HOF Q4 ¥B olse HE 29

1=
(%)
>
[e]
=3
o
1A
|0
tu
nz
re
5
~
mjo
o

A, Solder Mask 37| ---mmmmmmmmm oo e s

Mask 27| Hl=Z TH9F A2

0.05mm O|Af 0.05mm O] Af NG 2
= Pattern&Solder Mask Size 1: 1 &%t
2 NGI: HMO| 2 EXH 2y
> NG2 Thermal Pad M3 D2{elx| %2 22 @ 29 A x4+ wz Fol
e N [0 TE Y
Non-Solder Mask Defined Land Solder Mask Defined Land
BCA Ink BGA Ink
Glass Epoxy Glass Epoxy
NSMD BGA SMD BGA(EE= 29])

9 BGAE X Q8 o= X QI Pad/Land SMD Type A7 #HE 29|

C. Solder Mask Dam - ----moom e o oo oo e

“Dam” §_|A 74 A “Dam” x_nj_l gl,EH

pai |

0.1lmm O] &t 0.12mm O]t 0.1lmm 0|2t Dam H|A 0.12mm 0|2k Dam XA
(Green, Red, Yellow, Blue) (Black, White) (Green, Red, Yellow, Blue) (Black, White)

MO OFE 24 8|8 X4 Fo
o|=X Dam E {X| Ex 29|

HMX 2| Immersion Tin EE= Base Copper 20z(0.07mm) 0|42 Solder Mask Dam 0.12mm O[5} XA
Base Copper 30z(0.102mm) 0|42 Solder Mask Dam 0.14mm 0|3} XA

L 2



d. Thermal Pad M# F9|
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Thermal Pad O

olo

Thermal Pad &

Ml

e

CAM Edit & CAM Edit & CAM Edit & CAM Edit &
(Solder Mask 1 :1) (Solder Mask =t%h) (Solder Mask 1 : 1) (Solder Mask =t%h)
> Thermal Pad O|X& Al SMD Pad & @ 24 Fo[(H 29 Y9 X4 ¥} Fo)
€. Via Hole QI —---mmmmmm oo oo oo oo oo e e
Open Tenting Wet To Wet Filled VIA
| I Glass Epoxy I Glass Epoxy
Ink & Ink =% 20% Ink =7 60%(X| Y Ot Ink =% 100%
2 Open: Via Hole 0.5mm 0|8t 22X Ink Tt&E Jts
= Tenting: Via Hole Edge & & 2 S BEEX Tenting QHE
2 Wet To Wet: Via Hole Edge & =& ¢S, S48 Air Void &4 (X|& ot
= Filled Via: 100% Ink xj2H|HMEH A3)
f. Solder Mask®@} E M|t A —-----mmmmmmm oo
Pattern Solder Mask Markingd}t Drill F<inl3
.—-J — @
e @) — o
Pr— — @

UeH dthmt =K 1S (Solder Mask Open)  >>>>>>>>>>>>>>>>5>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
Pattern Solder Mask Markingdt Drill At
.--/ — @ (3
° @ o ©
.—-— — @ G;
us

uet dtmt T H| QS (Solder Mask Open)

SESO55535553533533553533533535535335535>>>5>>>>

= Solder Mask Data= =2 X} Fatst Ad390 S2OE A

= Solder Mask DataZl Q!O{& Pattern Layer0f] =X|7} 2™ InkZt

3

o
5

3t K| = SolderingZ|X| %L




2-3. Marking (Silk Screen) ---------mm oo

- 22 8 RE AKXl 8 S BAIotE EXtLE o E(Symbol)
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0.8mm 0|4t

0.Imm O]t

> X% O/ AXE SOt N Bk
=
—_

= Solder Mask Data®Qt ZAXZl AlX}

-

EIHACIX|E UL Logo

Date Code

Image Logo

PN Y © HS-D3 A 94V-0

Sl Y © HS-D2BA 94V-0

oy

YYWW, WWYY D24 x|

Bitmap File(S )

2 X 8 A7| OXFAl Yol 4Y
UL Logo E7|= Q4 91X & 37|0f mah ol #HY
i

=
> Image Logod| THY WAL ChA(ZH) Wzt Ths(

v

c. Marking FEO| AFEh —---mmmm oo

Marking 22t Xz2|

05000

Marking 2FZH(th)

Sample 2

2 Marking 82 3 A| Solder Mas gt
43 Qe 2B X BY| X §9 Ao BHoRD AZS HE
= Sample 1: AQ Z0| BH0| E ZL SMD P

(Ol=X Marking E3 Al Hx 2
= Sample 2: Short #X|2 EXOZ Marking & A| A Fut O|H|
(O|=X Marking 3 A H 29|)




The best of PCB @

HANSAEM DIGITEC

2-4. Carbon QI Al —---mmm oo
- MY InkZ2 =2 HHE Key Pad Yl Jumper Pattern@ 2 A2

A, Key Pad ---mmmmmmm e oo e e e e e e e e e e e
Carbon Lme&Space Carbon 37| Key Pad Sample
& Eg » gg ’ ’ ‘
03mm 0|4 Cu + 0.15mm(E %) 0|4 EH 29l HH ol HE 292 TA o

> Carbon Q14 Al LAE|E 91X Brfo| wat 1D 2o =X YLt 0.15mm 04 2

b, Jumper Pattern ----mmmmmoo oo e

Line&Space

0.3mm O]t Sample

= Sample: Jumper Pattern I} WXtE|l= TH BEQ= AE 89X XMoo=z It QM
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Round Hole

Hole Square Hole Counter Sink Hole

00 | T
QO

Bit Size: 0.2mm~6.3mm

Bit Size: 0.7mm O[4} g 29 X|g ot =

S NC Data0f] EHE|X| %2 Hole 7}2 Al =2A #Hz 7| (Drill Symbol X|A|A E7))

b. Minimum Via Hole Size --------mmmm oo oo e

2o S0 & Minimum Via Hole Size

l—

A Glass Epoxy

Via Hole 7}& H&
o

Il ‘A /4 ="'B' Size 0.8T 0|35} 0.15mm (g2)
HMS ‘A /5 ="'B' Size 1.6T 0|5} 0.2mm
ENEN ‘A /6 ='B Size 2.0T o|s}t 0.3mm
24T 0|3} 0.4mm
3.2T O|d} 0.5mm

0.6mm O0|3}2| EE Hole HE 29

C. HOl B R —m oo oo o oo e

T ®

Sk

LY a

S
Component Hole(PTH) +0.1mm A7 HO|EQe BE ZE 7|38 &4 9 €x £9|)
Non-Plating Hole +0.1mm +0.05mm At HE BEA(FEA)
Via Hole +0.1mm Annular-ring O/Z A] O0|HA ZX HE
Slot Hole +0.2mm 0.1mm Et2[ AFZ(normal Min 0.7mm, special Min 0.5mm)
&ZE 6.0mm X1t +0.25mm 6.0mm Z=1} Router 7t+&

2 Inch tH¢| Bit AHE &7¢

9 Bit Size 0.2~6.0m(0.05mm Tt ALR 7H5)

d. Slot Hole FF 0] AbEh - oo o e e e

Bit Size 28 Z 0| + 0.2mm = OK

BIT SIZE

v’
A‘_BIT 1’4—517 <— BIT

Glass T Glass Glass
Epoxy BIT SIZE ‘ Epoxy oy

Min Slot Hole Size: 0.5mm(Bit Et2|: 0.1mm)




2-6. 2|" 7}2(Router)

- PCBO| %|F HME2 74 YH=Z 7tSste

s &St 58

a. BA2| 713
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bof, 2% Mofo| 2jsto] 0ja] YT Heho| wat 7|Eol

@ AM2| ‘R 0.6mm HE

2 HE Size 20mm 0|3} 'R’ O|XHE

ot% HAME[(EME| Z4=0 Mat R Xjo| F2J)

‘."’,

Bit 1.8mm

-~

A2 R'0.9mm =&

2M2 Zte

9|

l

= Router Bit Size: 1.8mm(R 0.9mm), 'R" B4 A| HE 29|

b. Router 7}8 B ARt ---mmmm oo oo
Router 7t&8 33X}t L& Router Z
HZ Size 52 Ikt X Normal 1.4mm
300mm 0|3} +0.2mm N
X 14mm 02t HE o
300mm X1b +0.25mm

X T FR-4 7| &

o
oH
>t

= FR-1, Duroid, Teflon 59| & &2 3% X<

c. H|E Sizeof mE AT

= 018 ©

Board Max Size

Normal: 450 x 550mm

2Layer(Special): 500 x 800mm(EttHE)

Multi Layer(Special): 500 x 700mm(:HE)

XN SizeOf i}

i

Board Min Size

5mm x 5mm

XY Size &2 & 7|&E

©OCOOOOCOEO®

C:EEﬁ

(OJOJONOJOJOJOJO]

X, Y 80mm O| 4

A
60mm ~ 79mm 200 PCS
30mm ~ 59mm 50 PCS
10mm ~ 29mm 30 PCS
5mm ~ 9mm 10 PCS
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2-7. V-CUING oo m o m oo oo o oo oo o o oo o e e

- MBS 22 Y22 Y5t VA &

At 2% A

AT S nE =
0.6T 0.3mm(=0.1) O
J 0.8T 0.4mm(+0.1) \/
1.0T 0.4mm(+0.1)
7\ 12T 0.4mm(+0.1) /\
16T 0.5mm(+0.1) T
2.0T 0.5mm(+0.1)
24T 0|4t Missing Hole # %t +0.2mm 30°(£5°)
= 0.5T 0|3} V-Cutting =7FHMissing Hole &%)
22 2 HE 37| X 2 Pattern(ZA)) oHE M V-Cut
— —
l
N N
- —_—
+0.2mm +0.5mm +0.5mm e 29|
2 V-Cutting ZHE T 22 &8 F2
2 SHE © V-Cutting 7t3 & 22| 5822 A8F Z2 MHE &d F9

- BT e

Min Size

Max Size

Conveyor belt

Conveyor
belt

- 470 mm ———>

470mm 0|}
738 = A= HEXY)

Conveyor
belt

3mm O]t

v
N
o
N
N
b
I

O &2 M& =2l/atE F2|(0f: LED Bar)
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C. JUMP V- CUttiNg == - - mmmmmmmm e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Jump V-Cut 7t& Jump V-Cut 87t

b V-Cut V-Cut a b V-Cut

a - - [
b d

S C

min 5mm
Ol Hf 5mm O| A "a"H|E V-Cut &
2 Jump V-Cutting 2 X|& H# +3mm 73 X} 2
2 V-Cutting S LineOjA| EH=2= 0l Jump £7}

2-8. HEF E(Chamfer) ---------mmmm oo
- Socket MYUS AW 37| Slsf YuHo=Z EXf 29 B0 ZAMAS FE XY
A HE] T2 oo e
HE 2te 7ts He 7tE HEZ 37|
ofef 9
A — 1
f —B—
"A" Min: 60mm
30° Imm(£0.3mm) 0.8T ~ 24T .
“B" Min: 30mm
> o3 2= L 7B ¥el 1 M
2 UF 27ts HE2 24 2% Al Manual 7t5(Sample =0 3H7)
B, & BB —--mmmm oo
W3 Jts HE =7ts

2z =Y g B8 EHt e
> YHN J4Z WL wH MOHH My
> U3 27b5 ME2 1% 9% Al Manual 713 (Sample $Z0| $17)
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2-9. Surface TreatmENt - ---- oo m oo oo oo e e

- EEE BN Mt gX| R BE HE¥E FH22 o P Soldering 21t S

a. Surface Treatment M| -----ommmmm oo

2g EoiX 2 £ PCB 7t S| 7|E}
HASL 0.75 ~ 35um
0.6T 0|4+
HAL-LF 0.75 ~ 35um
OsP 0.25 ~ 0.45um U MY B
Ni 3~7um, min Au 0.03um
ENIG ) ) )
Ni 3~7pm, min Au 0.05pm(option)
ENEPIG Ni 3~7um, Pd Min 0.05, min Au 0.05um Ball Bonding 7t&
- - - 0.2T 0|4+
Immersion Tin Min 1um
At MW BE
Immersion Silver 0.05 ~ 0.4um
Electrolysis Soft Gold Ni 3~7um, min Au 0.3um Ball Bonding 7ts
Electrolysis Hard Gold Ni 3~7pm, min Au 0.3um Lot e A& Q7%= HE

2 ENIG: Ball Bonding S22 A20| & Z2 Bonding 2X| 2l (Electrolysis Soft Gold or ENEPIG #H %)
2> HUNZ| F7 2 #4Y 8% g 29

s H 7t& &0
O O O
O e
) O O
e o) ()
A4 7IEAH B 2%) 20mm 0|8} 140mm O| 4 XA g= 2%

2 X 222 AT MK 8 Pattern dg, T X|of 2 FX|E Pattern THE

= PCB thickness 04T 0|4 7t&

c. Electrolysis Soft Gold -------- -
- Ball Bonding £2| 2X o2 A20| &0, AuQ| F7H+= Min 0.1um

Electrolysis Soft Gold &8 Flow >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

MA NG M7 OK(HX|& Pattern) CAM EDIT Electrolysis Soft Gold
2> =2 9T BRE Pattern 1M BA(FX|E Pattern THE)
2 1M 98 A ENIG =3 HH(YX|E Pattern0] HZAE|X| %2 S8 £F Pad =5 F3)
2> 22|9 Moz V-Cutting 3 X Al =3 HQ &4 02 Missing Hole 3%
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3. 7|Et M= 34

3L, BUIld-UP - mmmmmm oo o o oo oo
- A B HY B 3 3 WObs Wy

— =) 2
AZStH ME I7] U FHE F4 HM =

A HIZ THS Type ----mmmmmmmeme e oo oo e e e e e e e e e e e e e e eee

@ 10-9Layer Blind micro via

@ 3-8Layer Buried via

® 1-2Layer Plated Copper Filled Microvias

(Blind and Buried)

@ 10-9-8Layer Stacked micro via
Plated Copper Filled Microvias
(Blind and Buried)

® 1-2-3Layer stacked micro via

(2-3Layer Filled VIA / Plating)
® 3-8Layer Buried via(Filled via / H|M =4 Ink)
@ 1-10Layer Plated through hole

2 3 stacked via X|¥ 275

2 skipvia X2 275

L

a. Min PAD Size: 250um

b. Min Laser Drill Size: 100um

c. Prepreg Size: 60um('1d £7})

d. Min Dirill Size: 200um

e. Min PAD Size: 400um(“d” + 200um)

f. Min Drill(Laser) to Drill(Laser) gap: 200um

a. Min PAD Size: 250um

b. Laser Drill Size: 100um(HZ =71
c. Prepreg Size: 60um(HA 27}

d. Min Dirill Size: 200um

e. Min PAD Size: 400um(“d” + 200um)

e

= "a" Annular-ring 100um O| A& #%E
= Maximum Laser Drill Size 250um
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3-2. Filled and Capped VIA -----mmmmm e oo e e e e e e e e e e e e e e e e
- MEA 9 HEEA InkE Via Hole2 100% MSAHL 1 9o 22310 o 75322 PADSMD)3} &

A. VIA StructUres =-----mmmmmm e oo oo oo oo e e e e e e e e e e e e e

Side View M
) M A
- i H
aL @ 1-8Layer Filled VIA(H|M = Ink)
3L . = - _.|a : . == | @ 3-6layer Filled and Capped VIA
aL = = . ® Capped Plating
1
3t ; @ 7-8Layer Plated Copper Filled Microvias
6L ; ) . ; - (Blind and Buried)
L
8L || L __] L __| ||

2 “BGA’ Filled(H|M =4 3) and Capped VIA X|& E7}"BGA" Micro VIA Filled 7} / Cu Plating)
S HEXM Ink XY 27}

Filled VIA Filled and Capped VIA

L

Side View pNES
a. Min Dirill Size: 200um(PTH Aspect Ratio 6:1 to 8:1)
C Max Drill Size < C(PCB Thickness)

—L b. Min Land Size: Drill Size + 200um

X Annular-ring 150um 0|4+ 2 ZH(Drill Size + 300um)

a. Dimple: Max 76pum
b. Bump: Max 50um
c. Plating: Min 12pm

b




3-3. Impedance -----====-=--nnmmmmmmmmm oo
XM Hefa HRe HE

- £¥ 7z Y 8=
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LolH, M2 CHE & HZE2| Impedance Xjof of3h G

Z0|H{= A€ 'Impedance Matching'o|2} &

a. Impedance A4 HE

Single Ended Structures =
Micro strip
T, V—V-| -—ﬁ W. Trace Width: xxx um
T H. Substrate Thickness: xxx um
f E(RT&): xxx
[ . T. Cu Thickness: xxx um
=g D. Trace To Ground: xxx um
Coplanar waveguide
with ground
Differential Structures =

Vll”' - Micro strip
1 Ll -
= I
N T W W
=

Coplanar waveguide
with ground

W. Trace Width: xxx pm

S. Trace To Trace: xxx pum

H. Substrate Thickness: xxx um
Er(f™&): xxx

T. Cu Thickness: xxx um

D. Trace To Ground: xxx um

Il A
> 12 3+ o3

Atgt: Layer, Board Thickness, Ohm &

= Prepreg 1080(R/C 62%) 2116(R/C 50%), 7628(R/C 43%), 7628HRC(R/C 50%)

b. Report&Coupon

ID:1 (1)
50.30hm|

/|

3@ HANSAEM DIGITEC Impedance

0 o L1 50chm

HANSAEM DIGITEC Impedance

PASS fﬂl ; L1 100chm
X Impedance 22| #2| +10%
% Impedance Report 5! Coupon H|&

>

Impedance Coupon: A& ZH| U £F @Al Mzl AZE = JAAH =HE #F07
2z | =]

TDR(Time Domain Reflectometry) 4f
123510

"
St Y

HE
Ao 2 2|2 ZO0| B AZ FH|Q| Pin Pitch 58
10| MA S Impedance 2|2 FEE Coupon0 &Y HASIH AZE £+ UA
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3-4. C-Cut(Plated Half Hole) ---------mmmmm oo oo o e oo e oo
- Plating Hole€ 1/2 'CHEfZ Cuttingsl= &M

a. C-Cut H|=ut

T8
View
Min Hole Size 0.6mm 0.6mm 1.2mm
Burr 2hA4 X (0] A
BBT ZHA} (0] X O
PTH LHE 24t X A A
H& =7} (0] X X

> 7T 23028 X(@D) AREN YU8)

2> V-Cut 2% Al =X Burr2 QIst PCBEH =%l WMo Z Routergd A
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StH ZH, LED, & &4l 7|7 S0 F2 A&

Zh R QY MR qFE oo e
g A= W&
; _ = | EF
1 Layer Material A-2000N(OFF=H| Eh
PSR Ink (EBA2]: 0sP) SMDPAD 3x o o Max Board Size 440mm x 550mm
/ \ Al Thickness 1.OT&L.5T&2.0T
B —=2 ~
ase copper | e 73~130im Cu Thickness 1oz(35um)&20z(70um)
Epoxy + Ceramic Fill HAX| Thickness 75um~150pm
- 1.0mm Min Drill 1mm
1.5mm
M;t:l;tte — 20mm Min Router Width 2mm
' Outlinedj A .
B — —_ Min 0.5mm
=HIK| AHa
XS EH: Al + BHEN + Cu+ M= S™(SolderInk + EH XZ|)




4. Multilayer
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- 227 FYE WS ZIEa g HotE Prepregs HA A0 HA ZEM Ao JHE, THYstol YAStE .
- XA SKL A CARl Copper A, MZ Al XN 3 S8 4¢Asto] EZXQ £ YEE ¥ A
b 2t E MEQ FHeE X017 ASE = US
-1 RIKER ST --evnmmemmeeememeeemeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeseseseeeseeeeseeeeeeeeeees
Copper Foil Prepreg
3 X% 74 XY R)
1/30z 12.00um 1080(R/C 62%) 70um
1/20z 17.10um 2116(R/C 50%) 110pm
loz 34.30pm 7628(R/C 43%) 180um
20z 68.60um 7628HRC(R/C 50%) 200um
30z 102.90um -
2> CCLREHEM: Cu FHE O =Z&st &M < 06T < Cu FHE Z&st £
Ex 1. 0.6T loz: 0.67mm
Ex 2. 0.8T loz: 0.8mm
4-2. 4Layer Stack Up Al ----mm oo
Layer Type 041 0.6T 0.8T 10T 127
S/R 0.012 0.012 0.012 0.012 0.012
1 Top 1/20z+Plating | 0.040 | 1/2oz+Plating | 0.040 | 1/2o0z+Plating | 0.040 | 1/2oz+Plating | 0.040 | 1/2oz+Plating | 0.040
Prepreg 1080 | 0.070 2116 | 0110 2116 | 0110 7628HRC | 0.200 7628HRC | 0.200
2 IN1 loz 0.032 loz 0.032 loz 0.032 loz 0.032 loz 0.032
Core 0.1 0.09 0.2 | 0.190 04 | 0.390 04 | 0390 0.6 | 0.590
3 IN2 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0110 7628HRC | 0.200 7628HRC | 0.200
4 Bot 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040
S/R 0.012 0.012 0.012 0.012 0.012
0f| & Thickness 0.398mm 0.578mm 0.778mm 0.958mm 1.158mm
Layer Type 16T 20T 24T 3.2T
S/R 0.012 0.012 0.012 0.012
1 Top 1/20z+Plating | 0.040 | 1/2o0z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating | 0.040
Prepreg 7628HRC | 0.200 7628 x 2 | 0.360 7628 x 2 | 0.360 7628 x 2 | 0.360
2 IN1 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 11T | 1.040 11T | 1.040 16 | 1540 24 | 2340
3 IN2 loz 0.032 loz 0.032 loz 0.032 loz 0.032
Prepreg 7628HRC | 0.200 7628 x 2 | 0.360 7628 x 2 | 0.360 7628 x 2 | 0.360
4 Bot 1/20z+Plating | 0.040 | 1/2oz+Plating | 0.040 | 1/2o0z+Plating | 0.040 | 1/2oz+Plating | 0.040
S/R 0.012 0.012 0.012 0.012
0f| & Thickness 1.608mm 1.928mm 2.428mm 3.228mm
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4-3. 6Layer Stack up =

Layer Type 0.6T 0.8T 10T 127 16T
S/R 0.012 0.012 0.012 0.012 0.012
1 Top 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040 | 1/2o0z+Plating | 0.040
Prepreg 1080 | 0.070 1080 | 0.070 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200
2 IN1 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 [ 0.090 02 | 0190 0.2 | 0.190 0.2 | 0.190 04 | 0390
3 IN2 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 1080 | 0.070 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200
4 IN3 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 [ 0.090 02 [ 0190 0.2 | 0.190 0.2 | 0.190 04 [ 0390
5 IN4 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 1080 | 0.070 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200
6 Bot 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040
S/R 0.012 0.012 0.012 0.012 0.012
Ol &F Thickness 0.622mm 0.822mm 0.942mm 1.212mm 1.612mm
Layer Type 20T 24T 3.2T
S/R 0.012 0.012 0.012
1 Top 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040
Prepreg 7628HRC | 0.200 7628 x 2 | 0.360 7628HRC | 0.200
2 IN1 loz | 0.032 loz | 0.032 loz | 0.032
Core 06 [ 0.590 06 [ 0.590 12 | 1140
3 IN2 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 7628HRC | 0.200 7628 x 2 | 0.360 7628HRC | 0.200
4 IN3 loz | 0.032 loz | 0.032 loz | 0.032
Core 06 [ 0.590 06 [ 0.590 12 | 1140
5 IN4 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 7628HRC | 0.200 7628 x 2 | 0.360 7628HRC | 0.200
6 Bot 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040
S/R 0.012 0.012 0.012
0f| & Thickness 2.012mm 2.352mm 3.112mm
4-4. 8BLayer Stack Up Jh R ---mmmmm oo ----
Layer Type 0.8T 1.0T 12T 16T 20T
S/R 0.012 0.012 0.012 0.012 0.012
1 Top 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200
2 IN1 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 [ 0.090 01 [ 0.090 015 | 0.140 0.2 | 0190 03 [ 0290
3 IN2 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200
4 IN3 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 [ 0.090 01 | 0.090 015 | 0.140 0.2 | 0190 03 [ 0290
5 IN4 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200
6 IN5 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 [ 0.090 01 [ 0.090 015 | 0.140 0.2 | 0190 03 [ 0290
7 IN6 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200
8 Bot 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040 | 1/2o0z+Plating | 0.040 | 1/20z+Plating | 0.040
S/R 0.012 0.012 0.012 0.012 0.012
0f| & Thickness 0.8mm 1.006mm 1.156mm 1.666mm 1.966mm
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Layer Type 24T 3.2T

S/R 0.012 0.012

1 Top 1/20z+Plating | 0.040 1/20z+Plating | 0.040
Prepreg 7628 | 0.180 7628 | 0.180

2 IN1 loz | 0.032 loz | 0.032
Core 0.5 0.490 0.8 0.740

3 IN2 loz | 0.032 loz | 0.032
Prepreg 7628 | 0.180 7628 | 0.180

4 IN3 loz | 0.032 loz | 0.032
Core 0.5 0.490 0.8 0.740

5 IN4 loz | 0.032 loz | 0.032
Prepreg 7628 | 0.180 7628 | 0.180

6 IN5 loz | 0.032 loz | 0.032
Core 3. 5 | 0490 0.8 | 0740

7 IN6 loz 0.032 loz 0.032
Prepreg 7628 0.180 7628 0.180

8 Bot 1/20z+Plating 0.040 1/20z+Plating | 0.040
S/R 0.012 0.012

0f| & Thickness 2.486mm 3.236mm

4-5. 10Layer Stack Up a8 —----- oo oo oo o e s ----

Layer Type 1.0T 127 16T 20T 24T

S/R 0.012 0.012 0.012 0.012 0.012
1 Top 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040 | 1/2o0z+Plating | 0.040
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628 | 0.180 7628 | 0.180
2 IN1 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.3 | 0.290
3 IN2 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628 | 0.180 7628 | 0.180
4 IN3 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.3 | 0.290
5 IN4 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628 | 0.180 7628 | 0.180
6 IN5 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.3 | 0.290
7 IN6 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628 | 0.180 7628 | 0.180
8 IN7 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.3 | 0.290
9 IN8 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628 | 0.180 7628 | 0.180
10 Bot 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040 | 1/2o0z+Plating | 0.040 | 1/20z+Plating | 0.040
S/R 0.012 0.012 0.012 0.012 0.012

Ol AF Thickness 1.070mm 1.270mm 1.670mm 2.020mm 2.420mm
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Layer Type 3.2T

S/R 0.012

1 Top 1/20z+Plating | 0.040
Prepreg 7628 | 0.180

2 IN1 loz | 0.032
Core 0.5 0.490

3 IN2 loz | 0.032
Prepreg 7628 | 0.180

4 IN3 loz | 0.032
Core 0.5 0.490

5 IN4 loz | 0.032
Prepreg 7628 | 0.180

6 IN5 loz | 0.032
Core 05 [ 0490

7 IN6 loz | 0.032
Prepreg 7628 0.180

8 IN7 loz | 0.032
Core 05 [ 0490

) IN8 loz | 0.032
Prepreg 7628 0.180

10 Bot 1/20z+Plating | 0.040
S/R 0.012

Ol A4F Thickness 3.200mm

4-6. 12Layer Stack Up LR —-----mmmmmmm oo oo e e e e e e e e e e e e e e

Layer Type 1.2T 16T 20T 24T 327

S/R 0.012 0.012 0.012 0.012 0.012

1 Top 1/20z+Plating | 0.040 1/2o0z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040 | 1/2o0z+Plating | 0.040
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200

2 IN1 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0.190 0.15 | 0.140 0.3 | 0.290

3 IN2 loz 0.032 loz 0.032 loz 0.032 loz 0.032 loz 0.032
Prepreg 1080 | 0.070 2116 | 0.110 2116 | 0.110 7628HRC | 0.200 7628HRC | 0.200

4 IN3 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0.190 0.15 | 0.140 0.3 | 0.290

5 IN4 loz 0.032 loz 0.032 loz 0.032 loz 0.032 loz 0.032
Prepreg 1080 0.070 2116 0.110 2116 0.110 7628HRC 0.200 7628HRC 0.200

6 IN5 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0190 0.15 | 0.140 0.3 | 0.290

7 IN6 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 0.070 2116 0.110 2116 0.110 7628HRC 0.200 7628HRC 0.200

8 IN7 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0190 0.15 | 0.140 0.3 | 0.290

9 IN8 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 0.070 2116 0.110 2116 0.110 7628HRC 0.200 7628HRC 0.200

10 IN9 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.1 | 0.090 0.2 | 0190 0.15 | 0.140 0.3 | 0.290

11 IN10 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 0.070 2116 0.110 2116 0.110 7628HRC 0.200 7628HRC 0.200

12 Bot 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040
S/R 0.012 0.012 0.012 0.012 0.012

0f| & Thickness 1.294mm 1.534mm 2.034mm 2.324mm 3.074mm




4-7. 14Layer Stack up F+=
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Layer Type 16T 20T 247 3.2T

S/R 0.012 0.012 0.012 0.012
1 Top 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040 1/20z+Plating | 0.040
Prepreg 1080x2 | 0.070 1080 | 0.070 1080 | 0.070 2116 x 2 | 0.220
2 IN1 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.2 | 0190
3 IN2 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 0.070 1080 0.070 1080 0.070 2116 x 2 0.220
4 IN3 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.2 | 0.190
5 IN4 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 0.070 1080 0.070 1080 0.070 2116 x 2 0.220
6 IN5 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.2 | 0.190
7 IN6 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 0.070 1080 0.070 1080 0.070 2116 x 2 0.220
8 IN7 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.2 | 0.190
9 IN8 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 0.070 1080 0.070 1080 0.070 2116 x 2 0.220
10 IN9 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Core 0.1 | 0.090 0.2 | 0.190 0.2 | 0.190 0.2 | 0.190
11 IN10 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080 | 0.070 1080 | 0.070 1080 | 0.070 2116 x 2 | 0.220
12 IN11 loz 0.032 loz 0.032 loz 0.032 loz 0.032
Core 0.1 | 0.090 0.2 | 0.190 0.2 | 0190 0.2 | 0190
13 IN12 loz | 0.032 loz | 0.032 loz | 0.032 loz | 0.032
Prepreg 1080x2 | 0.070 1080 | 0.070 1080 | 0.070 2116 x 2 | 0.220
14 Bot 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040 1/20z+Plating 0.040
S/R 0.012 0.012 0.012 0.012

0f| & Thickness 1.658mm 2.118mm 2.034mm 3.168mm
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5. Description

No Er e SIPN| Version

01 2014-07-23 HUXNZ| £ #HY 2-9-a

02 2014-08-05 | CHAE D Ztz gl Jp2 =HQ| A 2-8-a

03 2015-07-01 EMHME| ENEPIG =7} 2-9-a

04 2015-07-01 HME XA 7|0 M2 2Kt HE 2-6-c

05 2015-09-01 HEZ x|y 37| HEY 2-6-b

06 | 2015-10-27 | EHNZ| £ #HA 2-9-a

07 2015-11-13 Cu %7 30z 7} 2-1-a

08 2017-05-17 Solder INK “Dam” HZ4 2-2-c
HEHEKXNZ|(OSP) FH HE 2-9-a 110
Cu 57 1/30z =7t 2-1-a
X EZ 37| =7t 2-5-b

09 2018-02-22 2 MEG4 ¥y 3-1-a, b
EIXpE BA 77 #Z 2-8-a

10 2018-04-27 HMX2|(ENEPIG) &4 4 2-9-a

11 2018-07-09 7t2 Q2 74 #a& 2-4-a
Jump V-cut 724 F7t 2-7-c

12 | 2019-05-13 | HEZ 7 SHAGA X|$) 4-1

13 2019-06-11 FiledH|M=d ¥3) VIA M=72d HAH 3-2-a
VIA Hole QI 124 ®H# 2-2-e 111
CE L -

14 | 2019-07-15 | HZE XX £H He2l@-1 =¥ F=Ih 4-1
C-Cut, V-Cut 2 A| 2rE =7} 3-4-a 112
Hole X} 4 2-5-c

15 2019-11-05 HEZ #c) 27| HE 2-6-¢

16 2019-11-25 Immersion Tin &7 HZA 2-9-a 113

17 | 2020-09-17 | EHAZ| HASL &7 A 2-9-a

18 2020-12-01 Prepreg 12 B1Z(Doosan0O|A] NAN YAZ HZ / normal-TG) 4-1

19 2021-01-13 Immersion Tin 574 H4 2-9-a 114

20 2021-01-15 Impedance Lij& HA 3-3-a

21 2021-03-05 Pattern Line&Space 2-2-c
Solder DAM H 4 2-2-c 1.15
1l4layer 1.6T #+1& HZA 4-7

22 2021-05-20 Immersion Tin 574 HZA(min 1um) 2-9-a

23 2021-10-18 Outline 28 =X &HA 2-1-e 116
PCB 37|0| M2 X 4 #Y 2-6-c

24 | 2021-12-01 | 4layer UL Logo HHZ 2-3-b 117

25 2022-02-24 Base Copper 30z Solder Mask Dam 14 F7t 2-2-c 118

26 | 2022-09-01 | Build-Up 80f &8 #+¥H 3-1-a, 119

3-2-a
27 23-06-26 M 2tz HH 2-7-a 1.20

mg



