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THE WORLD OF PCB

Development and production of circuit boards and printed

circuit boards for industry

Intro
LEXINGTON®

INNOVATIVE CIRCUIT BOARDS
FOR AUTOMOTIVE, MEDICAL,
LIGHTING, AEROSPACE,
COMPUTING and STORAGE,
AND MORE...

LEXINGTON®Europe GmbH Bernshausstr.11 40721 Hilden
www.lexington-pcb.com Q2 2025

* LEXINGTON® is a Manufacture and design printed circuit board to the highest and
support our customer supply chain with outstanding quality and on time delivery

e Communications

We specialize in design and manufacture of carrier- and enterprise-class communications
equipment, wireless, optical networking, wireless transmission and enterprise
networking.

* Aerospace

We bring competitive advantage to aerospace customers by improving time-to-market,
scalability and manufacturing efficiency. We are leaders in quality, technology, supply
chain management and lean manufacturing principles.

e Medical

LEXINGTON® medical manufacturing capabilities meet the most stringent standards
that regulatory bodies mandate. Quality and reliability is critical in this field,

and LEXINGTONE® is structured to support the high-mix, low-volume needs specific
to the industry.

* Automotive

LEXINGTON® has provided the highest quality products and services for the

automotive industry. In today’s automotive business environment, operational challenges
have become increasingly more complex. To address these challenges, our dedicated
team is committed to creating and managing high-quality

automotive supply chains and delivering competitive results to customers.
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Access Hole

Cover**
Adhesive*

Polyimide Substrate
Copper Pad

Access Hole
Cover
Copper Pad

Polyimide Substrate
Bond Ply
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Copper-Plated Through-Hole
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Copper Pad
Copper-Plated Through Hole
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4L R-F Stack-up

Coverlay 12um
AD 25um
Copper 18um
Pl 25um
Copper 18um
AD 25um
Coverlay 12um
50urm,_ AD
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A No flow prepred
- Copper

.
No flow prepred

] Coverlay PI

Adhensive

Copper

Pl flex Core Polyimide

Copper

Adhensive

Coverlay PI

No flow prepred -
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. Copper

No flow prepred
Copper

[Solder Resist | __ _
Board cutting —Mech. Drill~Shadow-- Button Image— Button plate -- I/LD/F —
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layerl| 1.3 |um
50 Jum IT-180A rigid
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non-flow pp| 141 106 *2 _ coverlay PI: 25 : Staggered
non-flow pp 106 *1 coverlay adhesive: length layers

layer2| 18 |um

layer3

coverlay adhesive:

non-flow pp coverlay PI:

132

norn-flow pp
nor-flow pp

um coverlay PI:

coverlay adhesive:

layerd

layers
non-flow pp

coverlay adhesive:
coverlay PI:

132 106 "

non-flow pp
norn-flow pp coverlay PI:

coverlay adhesive:

layer6

layer7

coverlay adhesive:
coverlay PI:

non-flow pp

132 106 "1

norn-flow pp
not-flow pp coverlay PI:

coverlay adhesive:

layer8| 18 |um
50
layer9| 18
non-flow pp 106 "1 coverlay adhesive: 25 |um
non-flow pp| 141 |um 106 *2  coverlay PI: 25  |um

50 |um IT-180A rigid
layer10| 1.3 |um
12 |um
total thickness: | 1269 |um

the flex part thickness: 0.186 mm-+/-0.05mm < QP
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and Process -

Pl ,Copper, Stiffener thickness to determine the finish board thickness to
Mmeet different product. ' L
@P!: 1mil Panasonic Stiffener: Pl Copper: 1oz
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Stack-up of Panasonic's material

coverlay PI:
coverlay adhesive:

Polyimide 0.300 [mm

adhesive
adhesive

total thickness: | 97.5 stiffener

the flex part thickness: 0.10 |mm+/-0.05mm
the finger part thickness: 0.30  [mm+/-0.05mm
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PI:1MIL SHENGYI WITH ADHENSIVE, FR4 Stiffener, Copper 1
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Stack-up of Shenvri's materia_h

coverlay PI:
coverlay adhesive:

adhesive

Polyimide 0.755 mm 0.295 |mm
adhesive um 25 adhesive um
stiffener FR4um| 600 stiffener Plum

| total thickness:

the flex part thickness: . mm+/-0.05mm
the finger part thickness: ) mm+/-0.05mm
the flex+stiffener part thickness: . mm+/-0.1mm




Stack-up of Shenyi's material:

panel frame

coverlay PI:
coverlay adhesive:
Adhesive

layer1
adhesive
Polyimide
adhesive

layer2
Adhesive
coverlay adhesive:
coverlay Pl
3m 6677
stiffener-FR4

| the flex part thickness: mm-+/-0.05mm
the stiffener part thickness: mm+/-10%mm

)

coverlay Pl
coverlay adhesive:
layer1

adhesive

Polyimide

adhesive
layer2

coverlay adhesive:
coverlay Pl

adhesive um
stiffener Plum

mm+/-0.05mm
mm+/-0.05mm
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C6000 is kid of Conductive film and can be connect with oth

coverlay Pl
coverlay adhesive:
layer1
adhesive
Polyimide 0.146 mm
adhesive um

stiffener Plum
Total thickness:

Flex part thickness: | mm+/-0.05mm
Total Flex thickness: 020 _jmm+-0.05mm
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inluded Pl, Coverlay, adhesive, Stiffener,3M etc.}i
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'Pl: PolyimidM > M~

PR The Performance of Adhesive and No adhesive PISSEEE. o

Type
Adhesive PI No adhesive PI

[tems

Limit times of bending, Many times of bending,
Static bending Dynamic bending

Tg 1107C, Tg >=2607TC,

Easy aging under high using life 1s long under
temperature. high temperature.

Expansion coefficient of Z Expansion coefficient of Z

. .. . direction 1s similar with
.. direction 1s 30 times of No
Delamination FR-4,

. adhesive PI, L .
resistance L delamination resistance
easy delamination under .

performance is perfect.

high temperature.

Bending resistance

High temperature
resistance
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Polyimide (PI)
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Flex material Introduction-2
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\\\\(Cost of raw materialsji
DuPont > Panasonic >SHE S G
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Items Brand and spec. Limited

Shengyi SF302 : PI=0.5mil, 1mil, 2mil ; Cu=0.50z,
Flex PI(Adhesive) /
Shenghi SF305 : PI=0.5mil, 1mil ; Cu=0.330z

Panasonic RF-775(EE##) : PI=1mil, 2mil ; Cu=0.50z, 1loz Cu=20z
Flex Pl No adhesive

Dupont AP : Pl=1mil, 2mil, 3mil, 4mil ; Cu=0.50z, loz Cu=20z

Shengyi SF302C : 0515, 0525, 1025, 2030

Coverlay
Taiflex FHK serials : 1025, 1035

adhensive Taiflex BT serials : AD=10um, 25um, 40um ;

Pl stiffener Taiflex MHK serials : PI=3mil, S5mil, 7mil, 9mil ;

; Low flow PP Ventec : VT-47N ; EM-285B
Z20 / ZEF e mm

072,I,I@ildera,D ' Z = : \\7’ M1 \\\ﬂ‘%&\\\m_]y Y
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®Rolling: 250mm and 500mm Width[2f &=
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Copper Thickness,
Product Code um (oz/ft?)

Panasonic SNy AN . 9(.25)
e A AP 7164E** . 12(33)

. N4 : AP 8515R . 18 (0.5)
ED copper, 1.0mil PI, 35/35um - 8 AP9111R | 35(1.0)
R-F77511ER-M &< >  AP®IR . 70(2.0)

o R ﬁgmeg** . 9({.25))

: R 7125E** : 12(.33

ED copper , 1.0mil PI, 18/18um e ABESER 18(05)
Cu L : AP9121R 35(1.0)
-ﬁ AP 9222R . 70(2.0)

~ @ e
ED copper , 2.0mil PI, 35/35um "\ AP 8535R _ 18 (0.5)
R-F775 21EH-M PP / © APSI31R 2119}

Cu o ' _ AP 9232R . 70(2.0)

: AP 8545R : 18(0.5)
ED copper , 2.0mil PI, 18/18um N AP9141R _ 35(1.0)
R-F775 22EV-M Cu NI AP 9242R : 70(2.0)

AP 8555R . 18(0.5)
AP9151R . 35(1.0)
AP 9252R . 70(2.0)

AP 8565R . 18(0.5)
AP9161R . 35(1.0)
AP 9262R . 70(2.0)

R-F775 12EV-M

| o




Capability-Flex PCB

Iltems

layer

= Finish board thickness not include

stiffener
: Single layer board thickness tolerance
2Layer THK tolerance (<0.3mm)

¥ Multilayer thk tolerace ( <0.3mm)
Multilayer thk tolerace (0.3mm-0.8mm)

Finish board thickness include Pl
stiffener

Finish board thickness include FR4
stiffener

Max. board size

072%Kildery

n—pcb.c%'m Q2

Capacity

1-4L

0.1-0.5mm

+0.03mm
+0.05mm

+0.05mm

+0.1mm

+0.05mm

+0.1mm

228,6*355,6
+ 3mil
4Amil

8mil

advanced

5-8L
0.6-0.8mm

/

+0.03mm

+0.03mm

+10%
+10%

+10%

228,6*584,2 (Base PI>1mil)
+2mil

3mil




in. pp flow width

I Min. spaces from conductor to
d joint between flex and rigid

[ - ADHESIVE OR PREPREG FLOW =

IGID BOARD -

[ - POTENTIAL HALOING .

- OF RIGID PWB ALONG el

EDGE IS PERMITTED - f
IN TRANSITION ZONE EEN
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N NE=3 B R
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SR
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capacity
2-10L(8L)
0.2-3.0mm
Board thickness+10%
+0.1mm
406,4mm*558,8mm

0.75% (Symmetry) , 2% (
Dissymmetry)

Joint between flex and part edge
1.0mm

1.5 mm [0.060 in]

3.0 mm [0.118 in] (Inspection Range)

B ——

Typical Transition Zone

A o o o\\ |

=t

2 ¢ e
".,.X-ng_ld PCB

advanced
11-20L(18L)
3.0-4.0mm
/

/
406,4Amm*736,6mm

1.5% ( Dissymmetry )

Joint between flex and part
edge 0.5mm

0.3mm
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~ Capability-SM and Finish

Items capacity advanced

Min. solder mask openings for rigid-flex 2.5mil(partial 2.0mil) 2.0mil(partial 1.5mil)

Min. solder mask openings for flex 3mil(partial 2.5mil) /
| Solder mask color for flex Green White Black

" Silver plug vias Hole size<0.5mm, THK>0.3mm /

Min. spaces from silver plug to 20mil /

conductor
S A< C eIl NSNS

Items capacity advanced |

HASL/LF HASL, ENIG_, ENEPIG, Plating Flash
Flex-rigid gold, Soft gold, hard gold, Immersion silver
Immersion Tin_ OSP

>

HASL/LF HASL, ENIG, ENEPIG, Plating Flash
gold, hard gold, Immersion silver, OSP Immersion Tin
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\b/\i.‘l\ftoer Layer For

* - Flex-Rigid -

yerforri

. trace/space(18um finish copper)
. trace/space(35um finish copper)
. trace/space(48um finish copper)
. trace/space(70um finish copper)

. trace/space(105um finish copper)

. trace/space(18um finish copper)

. trace/space(35um finish copper)

in. trace/space(48um finish copper)

e

P
B it A

-~

capacity

3.5/3.5mil (partial 3.2/3.2mil)
4.0/4.0mil ( partial 3.5/3.5mil)
5.0/5.0mil ( partial 4.8/4.8mil)

6.5/6.5mil ( partial 6.0/6.0mil)

10.0/10.0mil ( partial 9.5/9.5mil

capacity

5.0/5.0mil ( partial 4.5/4.5mil)

5.5/5.5mil ( partial 5.0/5.0mil)

6.0/6.0mil ( partial 5.5/5.5mil)

I

9

Q)
oy

advanced /(
3.2/3.2mil ( partial %
3.0/3.0mil) 0
3.5/3.5mil ( partial Qi
3.3/3.3mil) \
4.8/4.8mil ( partial ﬁ
4.5/4.5mil) |
6.0/6.0mil ( partial
5.5/5.5mil) U
9.0/9.0mil ( partial Z
8.5/8.5mil) “
NN\ NN A A ) 4
advanced

4.5/4.5mil ( partial

4.0/4.0mil)
5.0/5.0mil ( partial
4.5/4.5mil) jg
5.5/5565/?icl)n5”p)artial '\6;;
0/5.0 D



~ Capability-Outer Layer For
“ 2 Flex PCB =~

lex boards:
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item

Min. trace/spaces(18um finished
copper)

Min. trace/spaces(35um finished
copper)

Min. trace/spaces(48um finished
copper)

Min. trace/spaces(70um finished
copper)

Min. trace/spaces(105um finished

¥ copper)

capacity

3.0/3.0mil
(zigzag traces whole boards
5.0/5.0mil)

4.0/4.0mil
( zigzag traces whole boards
6.0/6.0mil)

5.0/5.0mil
( zigzag traces whole boards
7.0/7.0mil)

6.0/6.0mil
( zigzag traces whole boards
8.0/8.0mil)

10.0/11.0mil
( zigzag traces whole boards

advanced

2.5/2.5mil
( zigzag traces whole boards
4.5/4.5mil)

3.5/3.5mil
( zigzag traces whole boards
5.5/5.5mil)

4.5/4.5mil
( zigzag traces whole boards
6.5/6.5mil)

5.5/5.5mil
( zigzag traces whole boards
7.5/7.5mil)

9.5/10.5mil
( zigzag traces whole boards
11.5/12.5mil)

12.0/13.0mil)

o Aol 0 SIS AN
% o ton—pcb.c%)'m Q2 20 7 el
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~ Capabili
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\t}—l’nner Layer
KK 7 o

F

ye r items for inner layer capacity advanced
o v

id-flex:
/ Min. Trace/spaces (12&18um finished 3.5/3.5mil (partial 3.2/3.2mil 3.0/3.0mil ( partial
: copper) ) 2.5/2.5mil)

i T s B e oo 4.0/4.0mil (.partlal 3.5/3.5mil (partial 3.0/3.0mil
= 3.6/3.6mil) )
Min. Trace/spaces (70um finished copper) StyjEll] [{RIle]

5.5/6.5mil)

N

3 |
2% / |
s ) e |
o ;—,u‘;; e £ o
7 &
/

e N e ‘
v NI S
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ey items for inner layer capacity advanced
:,?// nne
24 {,’@J Ui _ 3.0/3.0mil 2.5/2.5mil
S ' - : Min. Trace/spaces (12&18um base copper) (Zigzag traces 6.0/6.0mil) ( Zigzag traces 5.0/5.0mil)
el 1] _ 4.0/4.0mil 3.5/3.5mil
M, 185 S S0 (e ol e ( Zigzag traces 8.0/8.0mil) ( Zigzag traces 7.0/7.0mil)

6.0/7.0mil 5.0/6.5mil
( Zigzag traces 10/10mil) ( Zigzag traces 9.0/10mil)

) jfit:;‘j‘i?

Min. Trace/spaces (70um base copper
e | o\ e ‘@ﬁ
g A A 1072 dery
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tiffener

PN

* DISTANCE (Min O0.200)

COVERLAY

COPPER

BASE MATERIAL

NOTY RECOMMENDED
COVERLAY

COPPER

BASE MATERIAL

ND ODVERLAP

Stiffener edge -
beveled or rounded

Polymer fillet along
stiffener edge
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n Bend Radius

Standard Design Approach

<€« 2rxnx bend angle

2 / N = . Alternative Design Approach
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Normal circuit layout Nested circuit layout =~ Maximized layout
Aigaps per panel 16 parts per panel
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top view 2F — xRi
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outer layer: partially application of flexible solder mask
inner layer: integrally moulded coverlay
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Symbol | Feature

Minimum pad diameter =& < teardrops recommended | € € 16
via diameter 8
distance Cu — outer layer to rigid flex intersection (bottom) 12
distance Cu — inner layer to rigid flex intersection 20
distance track / flex outline 8
distance of exposed Cu - outlying of rigid-flex intersection 8
Flexible soldermask: distance of exposed Cu to flex-rigid intersection (Top) 20
PI Coverlay film:distance of exposed Cu to flex-rigid intersection (Top) 20
Flexible soldermask: distance viapad to flex-rigid intersection (Top) 20
PI Coverlay film:distance viapad to flex-rigid intersection (Top) 20
length of flex area

Minimum width for ,cut-in“

Outline manufacturing of flexible area: No scoring allowed!
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~ CERTIFIED TECHNOLOGY _ w

our printed circuit boards is reflected in the following certifications and memberships.
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Contact

LEXINGTON®Europe GmbH Bernshausstr.11 40721 Hilden
www.lexington-pcb.com Q2 2025

Questions?

Dipl. Ing. Abbas Ashkan
Phone 02103/9956931
E-Mail abbas.ashkan@lexington-pcb.com

info@Ilexington-pcb.com
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