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YFLEX® &%

What is YFLEX®

¥ FEATURES

I— BTG - e LT0a 7 L& 7VEROMEES#R4 T Y,

AR R Y < — (LCP) ZERHI L7e 7 L2 7OVERIC IR D 97

WETETROHNS 28Gbps, 56Gbps 7 7 ADIRIXEFIHET T,

it/ A A e—2— @i i, w0, @i SRREDRICRHE L2 R o RE L RET Y,
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®

&l

FARME (M) Basic Structure(Double-layer)

M5 Structure of double-sided YFLEX

s FACr BT
Cover film
kL
Conductor
R (LCP)
Basa film (LCP)
—
Conductor
’;fﬂi E;:ﬂ_ EJH‘.-.
aEtV—)b (k) MHE
Desigh Speacs(Double-layer) Material
T8 fiam % Standard B Minimum B L ryeta e (T hchnota:2syen. S0
Bl Ar-70 Sancuotor Suppor (Mhichosatoyim. 12, 8o, 35um)
Wire wicth/space s e WM (W AT WA
ogiiebac L PRSI s
o i - ek L e
- 400ym 250
mmﬁ‘pﬂfmﬂ T00mA (bumpogdStumy | S0MA ibumgogT5Oum|
T — 2
Test data
ME ttem % Condilion ECSEEEM Result
I [ T eu—
%ﬁmﬁ B T T A T W
misenw P R T I .
gaanue P BASERIONLS
ety | *25°C. BURERH, 1,000n i g e SO
o v B | e, gooeRH, sovc, 10000 | IREEL
R AR | o o
HE SR, TIOOND, E0ses Ea‘;ﬂ'h
T B T
BEATE, oo | A o P e
Gy et (iGHy | Bridge method »2 28
G ionz | Bricos mathod e2 0.0025

4

SPECIFICATIONS AND DRAWINGS ARE SUBJECT TO ALTERATION WITHOUT PRIOR NOTICE




YFLEX® &%

What is YFLEX®

1) — X —& Series list

YFA Single side Flexible board

SN-Z% i s g
Series Specification Structure Usage
L REILFSTILER | AIEIE. ER. Sidfaik

: For moving parts, Long length,
: High-speed transmission

YEB  BEILFSTILER

Double side Flexible board

| BRI, A
: For high-speed transmission,
= Noise resistant

Double side Flexible board

YFBS mEILFSTIER

© 10Gbpsil_E BRI,
AT

: For high-speed transmission more
: than 10Gbps, Noise resistant

1FPEFE Special use

R @Il TILE e

YFHH ¥4 : 505 Conductor @ SUS !

D BEILALTILEE
YFH | gingle side Flexible board | RN

Single side Flexible board |

PN, S, M

i Litra-thin. High heat resistance
§ Ol ragistant

| SR — 9

| Heater
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i FPC (YFLEX® )

Double-sided FPC (YFLEX® )
SERIES NUMBER

YFB

PI cover
| [ Cu ] | ] [ |
’ LcP 50pm
™. Via
GND _
PI cover
%#E FEATURES
+ {X#82K T Gpbs LA L0 @id =g ARG AT g
High-speed transmission of Gpbs or higher is possible with low loss.
KRR 2 ST B T LITKD /A RITHR FPC
FPC resistant to noise by using two conductor layers
cRATBAN) Y THEEICK B EEGRA Y E— XV ARG
Precise impedance matching with microstrip structure
cERGEH O R T R M E R TV = a B it
We also provide applications integrated with high-speed transmission connectors.
* B¢l 460mm X TERYEATRE
A maximum of 460 mm can be manufactured.
- Rk FPC, it/ X FPC. AV I FPC FHC i Al e
Can be used for high-speed transmission FPC, noise-resistant FPC, slit FPC, etc.
L4 Specification
IHH Item Z&/'I: Conditions AR Tast results
il YA 7 LR —55C~+ 125°C 1,000cyc HHZER 10% AN
Temperature/humidity cycle test Resistance change rate within 10%
e PR R +85C 1,000h IR 10% LA
High temperature holding test Resistance change rate within 10%
IR PR —40°C 1,000h HRIZER 10% LA
Low temperature holding test Resistance change rate within 10%
(L e R R +85°C 90% RH 1,000h HHZ(ER 10% AN
High temperature and high humidity test Resistance change rate within 10%
AF A0 L— g ViR +40°C 90% RH 60VDC 1,000h BEEL
Ion migration test No abnormality
SHEE I F VAT it 90 E—)b (/& 35 p m) 0.8KN / m Lk
Copper foil peeling strength test 90peel (Copper thickness 35 p m) 0.8KN/M or more
A (1GHz) 7wV 2.8
Permittivity(1GHz) Bridge method
e (1GH z) TV Dk 0.0025
Dissipation factor(1GHz) Bridge method
/e S +23C 24 h 0.04%LL T
Water absorption rate Within 0.04%
ENFRIREL TMA % MD/TD 17ppm
Coefficient of thermal expansion TMA method
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Fri,/ R FPC (YFLEX® )

Single-side / Long FPC (YFLEX® )

SERIES NUMBER

YFA

PI cover
[Cu ] [ [ ] ]

LCP 50im

¥# FEATURES
* fI#EK T Gpbs LU EDsid =ik A Al BE
High-speed transmission of Gpbs or higher is possible with low loss.
AT L= HIEIC K B B A E— 2 ARG AT RE
Accurate impedance matching is possible due to the coplanar structure.
» L7207 CR#M7x FPC

Supple and soft FPC
cEHREA R 2 e~ ML E R T r— 3 v RtATRE
Applications integrated with high-speed transmission connectors can be provided.
RAE  1,150mm £ TH
Maximum FPC length supports up to 1,150 mm

.

.

1Kk Specification

I H Item %F Conditions ABAEA Tast results PR
TRIREEY 1 7 ik —55C~+ 125°C  1,000cyc | HHIZE(LH 10% AN WA (HFS07) SOEMRETES
Temperature/humidi 1 Resistance change r: ithin 109 " - e
By combinglion with our connector {HF507)

High temperature holding test Resistance change rate within 10%
I R FFRABR —40°C 1,000h IR 10% A 500 an sDD21
Low temperature holding test Resistance change rate within 10% v L=1,000mm | see=:
i ERAA R +85C 90%RH 1,000h [HEHiZ{E% 10% A iz
High temperature and high Resistance change rate within 10% e
humidity test | . : T
AF AT L= 3 ViR +40°C 90% RH 60VDC |##i7aL i
lon migration test 1,000h No abnormality e
TS | = A Lo Rl 90 ¥—)b (#/EE 135 p m) [0.8KN / m LI =y | r |
Copper foil peeling strength test [90peel (Copper thickness 0.8KN/M or more S | - -3

35 p m) -5 00
A (1GH2) PSS 2.8 -ac.00 |
Permittivity(1GHz) Bridge method L N — ————
AEIEH (1GH z) P S%:S 0.0025
Disti%ation factor(1GHz) Bridge method BB 1GH2 <7db/m, 2.5GHz T <1508/m iRk
Wk +23C 24h 0.04%LL T~ Lo of frequency band 1GHE<2d8/m, 2.5GHz<1505/m
Water absorption rate Within 0.04%
FAIRZHR AR TMA i MD/TD 17ppm
Coefficient of thermal expansion |TMA method
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i/ A X FPC 7 —7")L (YFLEX® )

Noise resistant FPC cable (YFLEX® )

SERIES NUMBER

YFB

GND Sig Sig GND

/

GND Bump

FfE  FEATURES T A Y OFH A KIZ G N DZREND,
. ) 4 ZAHEDH FPC A — 7)) YTt UCRHIE RO G N DJEIC#% & 9912 & D GND ik

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

. . . strengthened by dropping it on the GND layer below the wiring
FPC cable with excellent noise resistance

* LVDS/eDP * MIPI 7% & Gbps B OIS & i

surface via bumps.

Supports transmissin over 1Gbps such as LVDS/eDP/MIPI
« %ff LCD-IF a7 Z D& —7 )V 6 FE

Various LCD-IF connector mating cables are also available
« HAR LEARRGEINATHE A Y E— X ARGEEN [MBK, K7 uXh—rkE

Custom wiring design is possible Impedance matching design, low loss, low crosstalk and so on
2tk HF 247 2 L O ER T b — 2V R AT HE

Total quality assurance is possible in combination with HF connector

J A Xl LVDS NEAR NOISE EVALUATION RESULT

Discrete cable Noise resistant FPC cable (YFB series)
e —— e -
el e 5 i T el L O B - Y
= R e W PR S L g W - W B RER (R _LER __I- B Nk W
I.I:.I':l-'|-l | T T
i. - - - - - I
- | fp— SR i
[
LT | [ — . - . |
| 4
11 | | |
- - — - —_— ok 1% -
|.-.|..-.u. i I'I—l—--l—lr. . e " |
s | .| - L *_ MIH S Ty o
el - T
B | :
I T i I Tm 1T i lELE S ]

#ff LCD-IF a7 Z x5 — 7' )L VARIOUS LCD-IF CONNECTOR MATING CABLES

Emia (EM
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AV~ FPC r—7)1 (YFLEX® )

SLIT FPC CABLE (YFLEX® )

SERIES NUMBER

¥#E FEATURES
- FPCIZ AV v M AN BT & D EMHOS | 21 U B g Ava L

FPC with slit increase the freedom of wiring
« AU ML & ORISR S HE Ml hE
Can be bundled by slit processing
Bl L9 < CPU D5 DA Z RN HERY)
Easy to wire and to dissipate heat from the CPU
« T—TTEE U SR AT RE
Products fixed with tape is available
- % 460mm X CEYEATRE
Can be manufactured up to 460 mm
« AU ML U T mdmikhaeidZ2 b 5 91t
- HER. OB A= RGN MBS G AT A VR E

High-speed transmission performance remains even with slit processing

YFB

GND Sig Sig GND

LCP

GHD El-mp
XA 7B A MYy TREEICE D GND b

GND strengthened by microstrip structure

-Low loss -Low crosstalk design -High field coupling differential pair line, erc.

Bundle=—p\
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40Gbps @ Rk % 7 2 & midfrik FPC (YFLEX®)

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

SERIES NUMBER

YFBS

¥~ via 100pm

f#E FEATURES
s N—=R7 )V LSARIRS - @B EN R Y ~— (LCP) Z 4R
Liquid crystal polymer(LCP) with excellent low loss and high frequency characteristics is used for the base film
« ¢t HF513 & OfH 1 T 566 PAM4 {rix b AlRE
56G PAM4 transmission is possible with our product "HF513"
CEVT YA REIEA, BB R — 7 Efx EERIOEERISIN o 7o 7 A & LR DY AT RE

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

and emphasis on low crosstalk
* L& 460m & THIMEATHE  dh i Lalse
Length : Max,460mm Bending possible by customer request

{1:#% Specification

AR H AT ik Bt

Test item Test method Reliability criteria

K8 DREFFHES DC100V =% 5V 1minute 500 mQ min.

Insulation resistance JIS-C5016

K& DI FE T AC200V = 5V 0.5minute  [A/8—2, 7T v ¥ at—/N\—fEx$H
Voltage resistance JIS-C5016 No spark flashover and so on
EROT| X L JIS-C5016 4.9N/cm min.

Peel strength

KMk Characteristic

HF513&YFBS _Insertion loss HF513 &YFBS _ Return loss
= S-Pararreters: [Magntuds i 98] & i . = |Mapntude w W) ;
H -as
P L=100mm
_an L=200mm
o s 10 i 15 ,*5:?. 25 20 = P
HF513&YFBS Far-End Crosstalk
& s-Parunmleannmn n oB]
e o]
70

10 15 20 25 30
Freousnce £ Gz

-]
"

10 SPECIFICATIONS AND DRAWINGS ARE SUBJECT TO ALTERATION WITHOUT PRIOR NOTICE



40Gbps EE (A I R 7 X

40Gbps High speed transmission Connector

PART NUMBER ( CONNECTOR)

HF513-**-**.VE

Number of co
30. 40854

Type GND : 01
11

¥#E FEATURES

* BT 4.9mm gD 5 A0/ N2 S

X 0 2.95m  F : 33.50mm (50pin DRF, i 15 Es)

Dimension in depth is 4.9mm and reaize the smallest size level in the market
H:295m W :33.50mm (50pin, incuding terminal)

FFC/FPC i ARFDVEZENE,  H B A2 IRk U 72RB W A BT

Guide design considering easy operation and automatic

<Y VHRRERET Ty v aTay Z Rk L. FFC/FPC D EN A E
Push metal button at center of the connector to unlock

- FEFREE VDS, TMDS. V-by-One HS. FPD Link % &Il
High frequency characteristic Comply with LVDS,TMDS,V-by-One HS,FPD Link

ckL—rararya s M ROCARIRGEZ 1.6migR U7z YN G SNt tacy

(cross 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 TR T

—plRE

BIMEIR  PART SPECIFICATION

AR TR 0.5A

Curnt Rating

eI AC/DC 50V
Voltage rating

(LR / -40°C~+ 125°C
Operating Temperature Range

TR an 20 [A]
Insertion/extraction force 20 times

& FPC/FFC {RFF/] 9.8N DL I
Applicable FPC/FFC retention force 9.8N Or more
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= el FPC o —

Highly flexible FPC cable (YFLEX® )

ki FEATURES
1,000 FE1EA_E oD ik

Bending characteristics of 10 million times or more at R = 5.0 mm
* [T Gpbs LA O midirsk i it is AT g
Supports high-speed transmission of Gpbs or higher with low loss

« RECCIEAPEICEN, SV EENE

+ R=5.0mm IC T,

« % 1,150mm F THEYER]

7 )V (YFLEX® )

SERIES NUMBER

YFA

PI cover

[Cu] |

LCP

NAEHR
Supple and excellent in flexibility, high reliability CEE ?
R it ?

Up to 1,150 mm is possible

i FhETAI Bending evaluation

hi-LAl

AR 1

Test method

AR 10mm (R = 5)

Gap

A ha—72 217mn

Stroke

EandE 130.5mn /s (18 [A143)
Movement speed  [(18 times/minute)
AR Gl

Test temperature  [Room temperature

J i FTATIAS Bending evaluation result

8

2r0-2

50pm

Fix the upper jig and side only the lower jig.

=]

=]

Resistance value ((1)
] 5 A

B

g

o
=]

[¥] 100 200 300 400 500 600 700 800 i ]

Mumber of slides (10,000 times)
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b— % —

Heater FPC

FPC

RfE FEATURES

S RZEDOT LI VT IVIRHEMAY — b
Flexible sheet with a heating element

CBRICES 2T T ETHA Bk A7 VA -8 O 2 )

SERIES NUMBER

YFHH

Heat is generated by passing electricity through a conductor. (Conductor : SUS or Copper)
* BRI O 7, BRi, fFhnT, dhimmic 35 & nlhe

Supports any shape. (Pipe, narrow space, bending, etc.)

 FRICIS CTe R B T DY AT RE
Heat generation distribution according to the application is possible.

« U— PR T DY r]RE
Lead wire can be attached

s Y= I ARV 12— XEFOFRAHELEN AT HE

Parts such as thermistors and fuses can be mounted.

1:#% Specification
TR TR 24V
Voltage Rating
=gl 16W

Power consumption

kR

Insulation Resistance

e > 2 & R EIC DC500V I TRIE 100M QLA E
Measured at DC500V between adjacent contacts.
Min 100M Q

R AC500V1 7y [N MHEET &
Diectric strengh No abnormalty after applying AC500V for 1 minute
Y — RHRG ks 15N D5 [ERAICHHZ 5T &

Lead wire tensile strengh

With stand a rensile force of 15N

[ 130°C

Heatproof temperature

i PR FE A +15°C~ +60°C
Operating Temp Rang

DA 078 Max. 400 X 400mm
Sheet size

FH3&  Use case
c AT LRI EDED ko, FEEEIE

Anti-fog and dew condensation on camera lenses.

s A VT Mk E OWRIRDEERER; I

Prevention of liquid coagulation such as ink and blood.

- AT

ULk

Temperature adjustment, humidity adjustment, etc.

. . A
Polyimide
Adhesive
Conductor
\4
Heater FPC " 2
insulator Lead line
$#ME Characteristics
‘C  Heat generation characteristics
60 - ; ! :
50 4
40 -
30
20
10 -
1 2 3 4 5 6 min
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fifif FPC (YFLEX® )

Qil resistant FPC (YFLEX®)

SERIES NUMBER

YFH

L2

PI cover film
[ 111

| [Cul

Base film

¥#E FEATURES
- MRlTEAYE < . BRACWTRRZ ]

High oil resistance suppresses wiring breakage due to sulfurization
« 7OV HERENIC 100 REIRIE S B T & EE M 2R

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

FILHY +i#0, 5%(3'}85°C;EEEF'{._ lﬁﬁﬁﬁaﬁ;ﬁiﬁ

L0 a0 L, L35 = p—
— IR T e LSRR LSS T LS

WMOIE S T LS. PRSI e R D T

Spaked in 85°C oil of alkali + sulfur 0.5% for 100 hours
General FPC 0l resistant FP(
Cutting surface Sullurization digconnection o wiring loss
phenomenaon accurs and there is a Copper nfde i Sghtly desosned on the

3 . surface, wnd the copper surface is abo sraped
_.g_. '\mrln,gdrh:ft Bt the copper heat i mmmisned ety
o0 b Cover fi Conger film
=
Cross-sectional photograph 8 e

after the test

Element mapping photo

(Sulfur component)

[Copper component)

fii&  Use case
FESEREAN. INLEE A & T E R 3 5 5355 Tl 11 2 BN N D Bl AT

Internal wiring connection of products sprayed with industrial lubricating oil such as industrial equipment and processing equipment
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i FPC (YFLEX® )

Ultra-thin (YFLEX®)

SERIES NUMBER

X YFH

%‘&
k- Di*’c PI cover film | 15.0pm
-
b - N [Cu | | Ll | | _|12.0pm
° w i 12.5
| Base film 2HmM
gl
-
RfE FEATURES
© FRIEH 39.5 pm - (FrimBci)
Total thickness 39.5 pm (single-sided wiring)
- Fw NZERROE R A DR E, 470 I Lx £ & Alhe
Can be installed in extremely small spaces or curved surfaces, and can be bent.
« Bl IEE T W] RE
Component mounting is also possible
- b—%—FPC flizL L CEMMIRE
Can also be used for heater FPC
S N b S b/ A = AN R == e
M FPC 72 70°CIC 7% % K 9 ICBIAR U 7238 OF RS R
Simulation results with an ultra-thin FPC configuration and a surface temperature of 70°C
I Voltage 1.8V i Voltage 5.5V 7 Voltage 1.5V #EJE Voltage 0.75V
41 Resistance 360Q L1 Resistance 11Q ##1 Resistance 030 X1 Resistance 020
i Current value 0.5A #ifitfi Current value 0.5A Tt Current value 4.79A #Hififii Current value 4.86A
7)) Electric energy 0.89W i )Jiit Electric energy 2.75W i )Jiit Electric energy 7.18W /75t Electric energy 3.6W
i) L5 Temperature rise | A t-50 C T L5 Temperature rise | A t-50 C i F 5 Temperature rise | A 50 °C_ | |ii/& k-5 Temperaturerise | A 50 °C
fid#iE Wiring length 581.7mm fil#iE Wiring length 1,811.2mm fil#iE Wiring length 404.9mm filfif & Wiring length 114.5mm
Fc#iE Wiring width 0.16mm FdfiiliE Wiring width 0.16mm Fd#itiiE Wiring width 1.5mm ALl Wiring width 1.5mm
Fid#iJ= 4 Wiring thickness | 0.018mm A= Wiring thickness | 0.018mm A5 Wiring thickness | 0.018mm ficd#i)E A Wiring thickness | 0.018mm

&  Use case

« T )b, iRET T — 7 7% E RN HEAD #8 G
Mounting board for the HEAD part of extremely small products such as catheters and temperature probes
* WU NZETCHREADREE & E NS L
Parts that require heat generation in a very small space

c AAZDL XM D D FPC it

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

CS BUSINESS PROMOTION GR,

PN ES
YAMAICHI ELECTRONICS DEUTSCHLAND GMBH

oy RS AT

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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