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YFLEX®

What is YFLEX®

=¥

#E FEATURES

I— TS - lFe L T0 2 7 L&Y 7IVER DG4 T

HtsbPRHC IR R U < — (LCP) ZERHI L7e 7 L2 TIVEIRIC R D 97,

WETTRO BN S 28Gbps, 56Gbps 7T ADIRIEL AIRETT,

Mt/ A R e—2— wilZA, i, Mok, mim i &S EDRICRHE LB oMt & nlie T d,
Registered trademark name of the flexible board manufactured and sold by Yamaichi Electronics.

It is a flexible substrate that uses liquid crystal polymer (LCP) as the insulating material.

28Gbps and 56Gbps class transmissions required by the telecommunications market are also possible.

We can also provide products specialized in various requirements such as noise resistance, heater, high heat

resistance, oil resistance, ultra-thin, and highly flexible.
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YFLEX® &%

What is YFLEX®

FORMGE (MimikE) Basic Structure(Double-layer)

K& Structure of double-sided YFLEX
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YFLEX® &%

What is YFLEX®
1) — X —% Series list

LCPA—2Z LCP base

Tarn ' Spaciation ' Strorhure ' e
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i FPC (YFLEX® )

Double-sided FPC (YFLEX® )
SERIES NUMBER

YFB

PI cover
] [Cu ] | | LI
, LcP 50um
GND
PI cover
¥#& FEATURES
* RS T Gpbs LA LD @k AV s iy e
High-speed transmission of Gpbs or higher is possible with low loss.
AR 2 I BT LItk b /A X FPC
FPC resistant to noise by using two conductor layers
s NATBARN) Y TSI K B IEE A Y E— R ARG
Precise impedance matching with microstrip structure
A ORI R E—MEER T TV r—v g VB Rt
We also provide applications integrated with high-speed transmission connectors.
- iR 460mm X TRYEATRE
A maximum of 460 mm can be manufactured.
* EHEE FPC, Mif./ A X FPC, AV v b FPC %I il hE
Can be used for high-speed transmission FPC, noise-resistant FPC, slit FPC, etc.
15 Specification
BiH Item Z{F: Conditions AlRAA Tast results
Y1 7 )VakBR — 55C~+ 125°C 1,000cyc 2R 10% AN
Temperature/humidity cycle test Resistance change rate within 10%
e PR R -+ 85°C 1,000h HHZ(ER 10% AN
High temperature holding test Resistance change rate within 10%
(ISHHESETEE T —40°C 1,000h HHZ(ER 10% AN
Low temperature holding test Resistance change rate within 10%
et e Pt B +85°C 90% RH 1,000h HEHIZEEE 10% AN
High temperature and high humidity test Resistance change rate within 10%
AX AT L— 3 Vidbi +40°C 90% RH 60VDC 1,000h HEIRL
lon migration test No abnormality
SHATES [ Z FIA U s ERABR 90 ¥—)l (#/EE 1 35 p m) 0.8KN /" m LA I
Copper foil peeling strength test 90peel (Copper thickness 35 p m) 0.8KN/M or more
A (1GHz) TV Dk 2.8
Permittivity(1GHz) Bridge method
mIE# (1GH z) P2 0.0025
Dissipation factor(1GHz) Bridge method
Wk +23C 24 h 0.04%LLF
Water absorption rate Within 0.04%
AR AR TMA ¥ MD/TD 17ppm
Coefficient of thermal expansion TMA method
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b,/ £R FPC (YFLEX® )

Single-side / Long FPC (YFLEX® )

SERIES NUMBER

YFA

PI cover
[Cu ] | [ 1 LT ]
LCP 50pm
A4
= Y

FfE FEATURES

KIS T Gpbs DAL mf{BE D AT RE

High-speed transmission of Gpbs or higher is possible with low loss.
C AT LRI KB A ¥ Y X Y R ATRE

Accurate impedance matching is possible due to the coplanar structure.
« LR TH7: FPC

Supple and soft FPC
CEHEREA ORI R E—MEERTT T r— 3 e EATRE

Applications integrated with high-speed transmission connectors can be provided.
- IRAE 1,150mm & THIG

Maximum FPC length supports up to 1,150 mm
15 Specification
IHH Item 21t Conditions AkBAS H Tast results ot A
RIS A 7 )V AR — 55C~+ 125°C  1,000cyc |[#HTZL# 10% LN WA (HFE07) MTEMREC LS
"Effnperatﬁre/humidity cycle test Resistance change rate within 10% High-speed rensmission charecteristics
[AEESEE +85C 1,000h HHIZE% 10% AN

By cormhinglion with our connachor (HFE07)
High temperature holding test Resistance change rate within 10% *
(R (R B —40°C  1,000h HRHZALH 109% LA o sSDD21
Low temperature holding test Resistance change rate within 10% L=1,000mm |sees
VAL R +85C 90%RH 1000h [HEFTZ(EH 10%LIM o
High temperature and high Resistance change rate within 10% i
humidity test e i
XA <A L—>a v |+ 40C 90%RH 60VDC |Bwi7s L ke
lon migration test 1,000h No abnormality i "
S | E RIS UoREERAER 90 ¥—)b (Hl)EE 135 p m) |0.8KN /m LI i {
Copper foil peeling strength test |90peel (Copper thickness 0.8KN/M or more | | r i
35 pu m) -am00

AR (1GHz) TV Dtk 2.8 ~a0.00 |
Permittvity(1GH2) Bridge method N —— n——
AEIER (1GH z) TV Dk 0.0025
Dissipation factor(1GHz) Bridge method R 1GHz <7db/m, 2.5GHz T < 150E/m DRk
W7k +23C 24 h 0.04%LL T Lo of renuency band 1GHr<7dB/m, 2.5GHr<15dB/m
Water absorption rate Within 0.04%
BB ARIREL TMA MD/TD 17ppm
Coefficient of thermal expansion |TMA method
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./ 4 A FPC r—7 )L (YFLEX® )

Noise resistant FPC cable (YFLEX® )

SERIES NUMBER

YEFB

GND Sig Sig GND

-

GND Bump

4
¥ FEATURES BS54 VO FIZ G N D AN,
o )4 ZEHE DL FPC S —T L N3P UCRAEITFO G N DIBICHE £ 9510 & D GND $afk

GND is installed on both sides of the differential line, and GND is

. . . strengthened by dropping it on the GND layer below the wirin,
FPC cable with excellent noise resistance 8 v Cropping v 8

» LVDS/eDP + MIPI 72 ¥ Gbps A O {5341 & 5415

surface via bumps.

Supports transmissin over 1Gbps such as LVDS/eDP/MIPI
* &M LCD-IF 237 DR &7 —7 V& HE

Various LCD-IF connector mating cables are also available
* AAZ LRCHERETDRE A Y E— X ABARGE K, M/a A b=k LE

Custom wiring design is possible Impedance matching design, low loss, low crosstalk and so on
 2itt HF %7 2 L OFER T b— 2V B IRED AT e

Total quality assurance is possible in combination with HF connector

J A XM S LVDS NEAR NOISE EVALUATION RESULT

Discrete cable Noise resistant FPC cable (YFB series)
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AU w ks FPC 7 —7) (YFLEX® )

SLIT FPC CABLE (YFLEX® )
SERIES NUMBER

YEB

GND Sig Sig GND

S

|_'—.. _ r
GND Bump
XA 7BA RN Y THEEIC XD GND FE{k
¥#E FEATURES

GND strengthened by microstrip structure
+ FPCICAV w b2 AN HIC K DO [E WU B HEED ) F
FPC with slit increase the freedom of wiring
* AUy MNITIE KO ERICH S HE e
Can be bundled by slit processing
- AR L9 < CPU DS DN T HERS
Easy to wire and to dissipate heat from the CPU
- 7= 7EE U b fR T He
Products fixed with tape is available
- % 460mm & CRIfEA]AE
Can be manufactured up to 460 mm
« AU MINLUTE mE stz o 59t
- K BB A b=FEGEH SRS G RN I
High-speed transmission performance remains even with slit processing

-Low loss -Low crosstalk design -High field coupling differential pair line, erc.
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40Gbps fE# ik 3% 7 2 & mi#{rik FPC (YFLEX®)

40Gbps High speed transmission Connector & FPC (YFLEX® )

¥fE  FEATURES

SERIES NUMBER

YEBS

Low-loss cover

LCP
¥ via ——/’—.

100 pm

[S1210]

PI cover

s N—=A7 )V LITERAEZ » S E R R IC BN iR Y ~— (LCP) 28 H

Liquid crystal polymer(LCP) with excellent low loss and high frequency characteristics is used for the base film
- 4tt HF513 & OF A T 566 PAM4 Rk % AlHE

56G PAM4 transmission is possible with our product "HF513"
C EVTYA IR, KT B R b =7 B EMERIOERICI o 7o ) A2 LECRREE A T RE

Custom wiring design is possible according to individual required performance such as pin assignment,low loss,

and emphasis on low crosstalk
* L &£ 460m X THIMERTRE  dhFhn TRl 6E
Length : Max,460mm Bending possible by customer request

{18 Specification
Al BRIE AT 1 His
Test item Test method Reliability criteria
i ORfsIR T DC100V =£ 5V Iminute 500 mQ min.
Insulation resistance JIS-C5016
I D i T AC200V +£ 5V 0.5minute  |A/8—27, 7Ty at—N—fExH
Voltage resistance JIS-C5016 No spark flashover and so on
HRDGIZ R LIRIE JIS-C5016 4.9N/cm min.
Peel strength
K¢t Characteristic
HF513&YFBS Insertion loss HFS13&YFBS  Return loss

S-Pararme tors [Magntude n d0)

-F0

L=100mm
L=200mm

o -2s
-30
35
a0
ol RGN Tt bt B S Ly — | .
S0 - - - - B -5
o s 10 15 20 5
Freguency / GHE
HF513&YFBS Far-End Crosstalk
S-Farameters [Magnoude n O8]
o - = 5 = =
30
Ao :
@ se :
= L=100mm
o 7 L=200mm
S0 -
100 :

I

B
30

S-Farameters |Fagnude e ol ]

10 1% z0 F2 20
Fraguency § GHE
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40Gbps E# RIX TR T X

40Gbps High speed transmission Connector

PART NUMBER ( CONNECTOR)

HF513-**-**-VE

¥ FEATURES
« BUTE 4.9mm 3R N T A0/ N2 S8
S 1 2.95m HE 1 33.50mm (50pin DK, i &)
Dimension in depth is 4.9mm and reaize the smallest size level in the market
H:2.95m W :33.50m (50pin, incuding terminal)
* FFC/FPC i ARFOIESENE,  H B AZINA U 72\ A it
Guide design considering easy operation and automatic
T VhREET Ty v a Ty JRER L. FFC/FPC OIREMNATHE
Push metal button at center of the connector to unlock
- mJEBRFE LVDS, TMDS. V-by-One HS. FPD Link 7% EICXfii
High frequency characteristic Comply with LVDS,TMDS,V-by-One HS,FPD Link
cRL—yarav gy s RUHBRERE 1.6mifELR LT Sy smo G TR S

(eross cut view)

.

Serration contact and 1.6mm of mating stroke to remove foreign material perfectly

Guiding design to insert correctly
FPC / FFC insertion workability
FPC / FFC has a thickness of 0.3 mm and
guidance function(1.35 mm).

GND contact Shield FFC GND contact

SEC.A-A

FroFRC, q I_
|

BUALKIR  PART SPECIFICATION

TERS R 0.5A

Curnt Rating

ERGRIE AC/DC 50V
Voltage rating

S FH it FE AR / Ml -40°C~+ 125C
Operating Temperature Range

EC e 20 [A]
Insertion/extraction force 20 times

& FPC/FFC fREE)) 9.8N LA I
Applicable FPC/FFC retention force 9.8N Or more

SPECIFICATIONS AND DRAWINGS ARE SUBJECT TO ALTERATION WITHOUT PRIOR NOTICE

11



= FPC ’7—7“2)1/ (YFLEX® )

Highly flexible FPC cable (YFLEX®

SERIES NUMBER

L YFA

K#E FEATURES
+ R=5.0mmIZT. 1,000 FfElLL ko RFHE

Bending characteristics of 10 million times or more at R = 5.0 mm
+ EHK T Gpbs DAL @ik IO s T e

Supports high-speed transmission of Gpbs or higher with low loss
- ZRCIEATEIC BN, O EEE

Supple and excellent in flexibility, high reliability
- | 1,150mm F THRYENTEE

Up to 1,150 mm is possible

J HiFEf Bending evaluation
kBT 1%

Test method
[

Gap
Abra—7

Stroke
e 2Bty

10m (R =5)

217mm

130.5mm /s (18 [8]57)

1 B

Movement speed
R

Test temperature

(18 times/minute)
Gl

Room temperature

Pl e i g e ok oy Wl o [

JE HEEATiS Bending evaluation result

B

5 5 8

Resistance value (00}

g

B

o
[=]

o 100 200 300 400 500 600 700

Number of slides {10,000 times)

800 00
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bt — X —FPC

Heater FPC

SERIES NUMBER

YFHH

Polyimide il
Adhesive
Conductor 85 HM
\4
F#E FEATURES
<L REDWT LI TIVIEFHEMAS —
Flexible sheet with a heating element
BRI 2N T & TR (Bk ATV LA - 8 O 2 )
Heat is generated by passing electricity through a conductor. (Conductor : SUS or Copper)
- HHBTERGIR O34 7, Phifii, s, fhific e & alig
Supports any shape. (Pipe, narrow space, bending, etc.)
* FBITIS U TS B T E
Heat generation distribution according to the application is possible.
LU= R (AT e

insulator Lead line

Lead wire can be attached
P —I AR 21— RFEOHELFLEENAHE

Parts such as thermistors and fuses can be mounted.

=== o -

fikk Specification k¥ Characteristics
AR 24V
Voltage Rating i@ Heat generation characteristics
THEE ) 16W 60
Power consumption
kL Bz > 2 2 RIS DC500V I THIE 100M QLA | 50 -
Insulation Resistance Measured at DC500V between adjacent contacts.
Min 100M Q
AR E AC500V1 71N SHsEc & 40 -
Diectric strengh No abnormalty after applying AC500V for 1 minute
U — RHRG [5RIRFE 15N D5 RIS A 5 T & 0
Lead wire tensile strengh| With stand a rensile force of 15N
T FATL 130°C g
Heatproof temperature 20 - /
A PR +15C~ +60°C
Operating Temp Rang 10
DAl 078 Max. 400 X 400mn i > 3 e = 2 =
Sheet size

& Use case
AT VLY EDRD RS, KEFE I

Anti-fog and dew condensation on camera lenses.
<AV MR E ORI EERE; L

Prevention of liquid coagulation such as ink and blood.
- IMAEAHEE, REEARE R &

Temperature adjustment, humidity adjustment, etc.
SPECIFICATIONS AND DRAWINGS ARE SUBJECT TO ALTERATION WITHOUT PRIOR NOTICE 13



7 FPC (YFLEX® )

Oil resistant FPC (YFLEX®)
SERIES NUMBER

YFH

PI cover film
101

| [Cul

Base film

F#E FEATURES
* RTHPEAYE < | AL ]

High oil resistance suppresses wiring breakage due to sulfurization
7V +HREHic 100 FERIE & 8T & B2 HER

Maintains conductivity even when immersed in alkali + sulfur oil for 100 hours

FILHY + 85 ED 50313(3'}85"(:;934:‘{._100!1%'5;?5%

Tt 2% o "!FHI:'.E.I'WIH«TE m'rt.lﬂn‘f.lml P AT e
IR T R £ A £ L BN LIS ED ML T LS
- WOIE S TL S, FF Ay A I e D TN

P ] P 1%
AR [EhOD
SEMER

TV ETE
= T

LT W TR

H Sapksy
Soaked in 85°C oil of alkali + sulfur 0.5% for 100 hours
General FP{ Qil resistant FP(
Cutting surface Sulfurization disconnection No wiring boss
S phenomenan accurs and there is a Copper e is Sightly deposined on the
- e L

Cover film o ilf Cover film
Cross-sectional photograph -
after the test

Element mapping photo

(Sulfur component)

[Copper component)

&  Use case

PESERRAR. N T3EE R £ TEMMIMAERE 9 2 BB Cib 1 2 i N O BB AL

Internal wiring connection of products sprayed with industrial lubricating oil such as industrial equipment and processing equipment

14 SPECIFICATIONS AND DRAWINGS ARE SUBJECT TO ALTERATION WITHOUT PRIOR NOTICE



fidi FPC (YFLEX® )

Ultra-thin (YFLEX®)

SERIES NUMBER

YFH

PI cover film ' 15.0pm

[Cu] | | | [ | | | 12.0pm

) Base film 12.5um
. TR |

iz FEATURES

= 39.5mm  (Frifidkn)

Total thickness 39.5 mm (single-sided wiring)
- RN AN ORE, 470 diF I T & & ATRE

Can be installed in extremely small spaces or curved surfaces, and can be bent.
- AT AT RE

Component mounting is also possible
« b—%—FPC Hlid& L CEAEH lHE

Can also be used for heater FPC

fiydi FPC & 70°CIC 755 X 9 kR U2 G O EAE R

Simulation results with an ultra-thin FPC configuration and a surface temperature of 70°C

FEJE Voltage 1.8V FEJE Voltage 5.5V FJE Voltage 1.5V it Voltage 0.75V
41 Resistance 36Q 41 Resistance 110 41 Resistance 030 HEJi Resistance 020
FEIifE Current value 0.5A FEifE Current value 0.5A FE{fifiE Current value 4.79A il Current value 4.86A

i /)4t Electric energy 0.89W 7774 Electric energy 2.75W 771 Electric energy 7.18W /)it Electric energy 3.6W
{57 Temperature rise | A t-50 °C i[5 Temperature rise A t-50 °C il L5 Temperature rise | A t-50 °C HiJE |5 Temperature rise A t-50 °C
Jid#il & Wiring length 581.7mm Jid#i & Wiring length 1,811.2mm Fid#i & Wiring length 404.9mm | |FCHUE Wiring length 114.5mm
FciiE Wiring width 0.16mm BlRIE Wiring width 0.16mm fic#iiE Wiring width 1.5mm Fic#iiE Wiring width 1.5mm
Jid#/5Ld> Wiring thickness | 0.018mm B2 Wiring thickness | 0.018mm fid /57 Wiring thickness [ 0.018mm Ji#5» Wiring thickness | 0.018mm

h=20mm h=40mm h=40mm

h=20mm

i Use case

c AT—Tb, WETO—7 7% Efw NG HEAD HES AR
Mounting board for the HEAD part of extremely small products such as catheters and temperature probes
« NS THEAD BRI L E NS ERML
Parts that require heat generation in a very small space

c AAZTDL YA H D FPC il

FPC wiring around the camera lens, etc.
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YAMAICHI ELECTRONICS CO., LTD,

CS BUSINESS PROMOTION GR,

INSEEESH
YAMAICHI ELECTRONICS DEUTSCHLAND GMBH

F it R BT

YAMAICHI ELECTRONICS U.S.A.INC

YAMAICHI ELECTRONICS HONG KONG LTD,

YAMAICHI ELECTRONICS SHANGHAI CO,, LTD,

ASIA YAMAICHI ELECTRONICS INC, SEOUL OFFICE

YAMAICHI ELECTRONICS SINGAPORE PTE.LTD,

YFLEX®
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