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Connection technology of KEL
well leads the advanced technology




MEEDSHFEAN
EHRDIRTIA—H—

HH1tF 196 2FRIZELIR, ORI IFPIA—
H—EULTERMEEMNZEVRDTE
FUlzo ZOHT, KNICLTVBTERFS
BREDOMIETT, HHHOREHER. S
BNz SFELRRIC OB D = —
AZBETIENSWMFNEF T, TNz
EVNC, —HEIT<REZRICEHFHBLT
TFU, S, BERHEZFLHETS
ReEmEMICAIT Il EREId TEODE
9. BOZTHFTEL,

KEL =11 181%

G oIV S W an
KEL CORPORATION
Bz 11962 7H23H
BAXE 161,700 5M
FE AXREmREE HHH
AtL T 206-0025
RREZEmAKLL 6-17-7
URL swww.kel.jp

BRSNS

At (RREBLEEM)

KEEZEM GRIMEOTE B3 h )
LHEREEM (BHNERGED)
KBREZERT (KARATABRT)

BEREENS

LIAYEE 2P (LLELSTE) \(RED)
RHEEM(EHFENLZEE)

7 IV S RABER (LALRRE7 LT AH)

BIES ST
KBRS
(KEL Connectors, Incorporated)

BT

KEL Taiwan Co., Ltd.

KEL (Shanghai) Corporation

KEL Electronics (Hong Kong) Limited
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“Yamanashi factory

From dialogue to development
Reliable connector manufacturer

Since our founding in 1962, we have pursued
reliability and technical strength as a manufacturer
specializing in connectors.Among them, what is
important is dialogue with customers.Our product
development begins with understanding the issues
our customers face and the needs that will lead to
the next generation.With that as a hint, we have
always created products that are one step ahead.
Going forward, we will continue to take on the
challenge of cutting-edge technology, including
high-speed transmission.Please look forward to it.



KEL Corporate Profile

Trade Name : KEL CORPORATION
Established 1 July 23, 1962

Total Capital 11,617 Million Yen
President : Akira Kasuga

Head Office Address  : 6-17-7
Nagayama, Tama-shi,
Tokyo 206-0025, Japan
URL s www.kel.jp

Manufacturing Locations

Yamanashi Factory
Nishi-Yatsushiro-gun, Yamanashi, Japan
Nagano Factory

Kita-Azumi-gun, Nagano, Japan
Minami-Alps Factory

Minami-Alps-shi, Yamanashi, Japan

Overseas Locations
KEL Europe GmbH
Dusseldorf, Germany
KEL Connectors, Inc.
California, U.S.A.

KEL Shanghai Co., Ltd.
Shanghai, China

KEL Taiwan Co., Ltd.
Taipei Hsien, Taiwan
KEL Electronics (Hong Kong) Ltd.
Kowloon, Hong Kong
KEL USA, Inc.
California, U.S.A.
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. . Internal structure 1 11 3
What is a floating connector Contact part
R RERICEFEENTT. NN\ REETNE A Floane
ARG HIRII T, 0T 5 P
A connector that absorbs misalignment with an « [FATEE
internal spring structure without stressing the Soldering part

contact part or mounting part.

° mig DT Series DT FS Series
E(F  housing
T L \
oo Y= R =2, @_'._@
JaRogEmER i | BAOEEBD M
BFD XU IR, € * = 2RI, @ - H tokrance @
% for multiple use  / . for misalignment
of fixation m

{fR&Wm ~ Standard Lineup

DT Series DT-E series

@ SIR(EML 0.5mmEwF 70—« ARTY @ SIREENIN0.5mmEyF T0—F > F RIS
® JO—T VT E[FXYA@EE0.5mm ® BRifH T = 4BIEHE,. (6A/EY)
o XY, EHE, KRR e JO0—FVJEF+0.7./1.2mm
® 6Gbps(SATA3.0) ® 25w 8~30mmfth, KF, EBEICHXIG
® 0.5mm pitch floating connector for high speed ® 0.5mm pitch floating connector

transmission. ® Floating amount is £0.7/1.2mm in XY direction.
® Floating amount + 0.5mm in ® Stack height 8 to 30mm/horizontal/vertical

XY direction. ® 4 power contacts

® 3 variations for Stacked/
Vertical/Horizontal mating.
® 6Gbps (SATA3.0)

(6A per contact).

DT FS series DT-S series

& SREENIG 0.5mmEYF IO—F VI ARTY @ SEREEMM 0.5mmEYF I0—F I ARTY

@ XYW ETTRA3OMmMITHI e JO—T VT EIFXYAEE0.5mm

e JO—T VI EIFXYAMEET1.0mm 0 XY, EEE:

® 8GbpsDOERRITEICH Iy ® ESDPEMCHZR

® 0.5mm pitch floating connector / high stack ® 0.5mm pitch floating connector
type(Receptacle height 10 mm type) ® Floating amount is

® Stack height up to 30 mm + 0.5 mm in the XY

® Floating amountis = 1.0 direction.
mm in the XY direction. ® 2 variations for

® The DT-FS series is capable ~ Stacked/Vertical

of high-speed transmission
of 8 Gbps

‘ mating.
® ESD and EMC
. countermeasures




85, New Product

JB series wunder Development) PCl Express 5.0

PCl Express 5.0 85 DESREZERELTHIET,

0.5mmMEYF THUFNAS, +£1.2mmO T =R,

ESIHF240 V& BRIEFSEV (10A/E) #BH U, BEAREI25mmd/\A
S AN

Signal quality equivalent to PCI Express 5.0.

0.5mm pitch and +1.2mm floating is ensured.

240 pin of signal terminals and 8 pin of power supply terminals (10A/pin),
Stack height is 25mm.

Eye Diagram

Gain(dB)

Gain(dB)
o AL N s e

0246 810121416182022242628303234363840
Frequency (GHz)

0246 8101214161820222426283032 34363840
Frequency (GHz)

L] 2 »n 0 0 L n (] w = I)u e = © ™
32Gbps Input 32Gbps Output Insertion Loss

XPEIRDPREBTHY, HRFFERLERLRDAREENHIFT
Because this is a product under development, the specifications are subject to change without notice.

Return Loss

HF series 56Gbps
EEREICFH LU ZRIEY FEA SR REEND TR T, 56 Gbps(NRZ)DE
RoEZE SRR,

2IVIEEI3~5mm. R 140 &, BRIZBE# T,

High-speed transmission of 56 Gbps (NRZ) is achieved by devising
a pitch arrangement and contact structure specialized for differential
transmission.

Pitch setting specialized for differential transmission.3to5mm stack
height,and 140pins max.

Eye Diagram

56Gbps Input

DUS series

56Gbps Output (3mm Stack)

56Gbps Output (5mm Stack)

16Gbps HR series PCl Express 4.0

0.4mmEYF - 3mmRA S wI KR INE,
EEEFFEE. 16GbpsZRIR, Fic. FRREHEIG 125 CITHR It
L. EFARICHELTVETD,

0.4mm pitch, 3mm stack, low profile and small size.
Transmission characteristics achieve 16 Gbps. In addition,
the operating temperature range is 125°C, making it suitable
for automotive applications.

=

Rigid(Not Floating)
PCl Express 4.0. CEMZARyIZEEHLD0.635mmEyFUTwRI
2T (TO—=FT 4T ARTITlEHIELA)

PCI Express 4.0 0.635mm pitch rigid connector conforming
to CEM spec. (not a floating connector)
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Micro Coaxial Cable

T IV OiRlEE/ N\ —R R

Micro Coaxial Cable

MR - Mic0Z55. SR —7 IV RBE T,

DRI TIEFUEREIBL, BRIEE - /A ARICEBNICRET EB>THBIFT,

Micro coaxial cable products that can be used for bending and twisting.

The connector retains the transmission characteristics, and is designed for high-speed transmission and noise countermeasures.

BRI OR098E 1EHEEE o — T UigiE RV
Board side connector structure Micro coaxial cable structure High flexibility
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BB TIVHN— IS, 5 N

BonomlsheH covel S Dielectric ggr:fiuclor

m

2REBEITBVIIAN—-ETSVUNEFT & BHTHVEMT —TILT. GEFEEEDES HOVEFTOS E@MULOL, TTEHEBICHRE.
BRE L/ A AREMIL, A BT EBES - IR B4 Z TR In addition to routing in a narrow housing, It is
The metal shell cover and ground terminals that Micro coaxial cable ensures high flexibility also ideal for moving parts.
cover the entire product provide both product and twistability as well as transmission
strength and noise suppression. characteristics.

{¥R&m ~ Standard Lineup

ASLS series

Normal With Shield
¥RR/N\ISAOEREEEREZRIELL0.4mmEDy FiRHHRE ASLSORI I, IBICY—)URZENM. EMCHsRZ38E L. /A X
N—RR, REREICRBERIEHIEDHH>ETT, BIRFE COBRABIEELEU.
i) B A5, o mEE ~ [ .
A 57:\59:7&1(70 d\b\b CNDZRIL. ERRERE~105C Added more shielding to the ASLS connector. Enhanced
& ERRE MMIBI It .
EMC countermeasures enable use near noise sources.
. EfRGEEE44mm2
A 0.4mm pitch ultra- S5 2

Board occupied/area’about 44mm

fine coaxial harness that
achieves the industry's
smallest class board
footprint.

Although it is a small stack
type, GND is strengthened.
The operating temperature
range is up to 105°C, so

it can be used in high
temperature environments.

&

Normal Shield

Non-magnetic plating. 44mm? (30pin)
e T i o 7 - i o o= Normal Shield
B Magnetic plating Near Field Near Field
— IR = J=RIIA TELE U KIBICEMCH SR Z@{IELTHUET .
Non-magnetic plating Significantly strengthened EMC countermeasures compared to the
- o ’ N normal type.
£ 25U 28542 (B-HERR) i - WAROEEERIE

JEHEAYFTT,

Magnetic Hysteresis Loop Non-magnetic plating



5. New Product

| FEFBED, Patent pending |

HSP serieswnder Development) 224Gbps

6GEHYZREF IC ANz, 224Gbps (PAMA) {mEICE)F o/ \—RABBTY
il Ou UEBEER O, OvIMNEIRII T,

It is a harness product that support 224Gbps (PAM4) for the 6G era.
A connector with a lock that can be connected vertically to the board.

4 Insertion Loss La500mm
. Margin: 1 548 Margin: 1 | dB e
e P L L = S
i : CEI-1 12G-MR ({E)CEI-224G-MR »
N - 28GHr 56GHE | :::
® - 112Gbps(PAM4) 224Gbps(PAM4) L
- 2 o e
Insertion Loss(L=500mm) 112Gbps PAM4 EQ(CTLE+DFE)

Eye Diagram

XPEARPRETHY, ARFTERLEBRLRDUREEN G IET .
Because this is a product under development, the specifications are subject to change without notice.

MRA series RF/Single Ended

Su b6t'|=‘!5'.|‘rd) RF/:/\/Q\\)IJI\/R[CELJT—C\ %@/ﬁj\mi/ \_*Xt\\g—o SANFUTINIALT
%%FE?@E’W?(&W 5mm%ﬁ§ﬁ¥b\ DWQ%}%@L}Z%U%@’O Xl‘vU—I\S"f?’ (V=L RfFETAT)
E{ﬁ%ﬁ%[ﬁaﬁﬁﬁaﬂﬂ’lﬁxwi\:—@?o Straight type Right angle type(Shielded type)
Flo BRAIFSERESTHEBEHURWVEETT .

Multi-pole/branch harness suitable for RF/single-end.

The pitch between signals is 1.5mm, and a lock is installed.
Non-Magnetic.

The structure does not expose the mounting part.

1.6GHZ:46.3+]4.2 4.5GH2:50.3+2.5 2

R CEIEVD TR EZi5)

VSWR Impedance (Z0=50Q) VSWR Adjacent installation Branch wiring

Smith Chart VSWR

TSL series 32Gbps
R 1M T32Gbpsmxilgl. Ko, N—RAEBEL T, ZBRFPARF21—10psU N Z4R3E.
EEN0RT . VT IVIURIESA Y BEI3 1R T IVERD 3D 75 A 5.
OwIE, BARBICIERAN —N/TSANT U TIVI A 7= ER,

32 Gbps transmission is possible with a cable length of 1 m. In addition, as a harness product,
we guarantee a skew of 10 ps or less within a differential pair.

Supports 3 types of pin assignments: 10 differential pairs, 15 single-ended lines, and 31
coaxial lines.

With lock. Straight/right angle types are available on the board side.
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Rack Product

EMC F+E R EMC shielding CABINET 19 inch Rack Chassis

TINEFOARTIX=H—DdH ClEFEL SYIA—=N—ELTDEEHIFET,
Y7 SvITE RIS DRI IR CERICBEIR BT OREZHHE  EMCHrE Ry MR LE LI,

KEL is not only a connector manufacturer, but also a rack manufacturer.
We have developed the EMC cabinet by combining the special order support cultivated in Subrack and the experience of high-

frequency electromagnetic field analysis accumulated in the development of connectors.
Heat dissipation

B9ISvI
Sub Rack

eSvIH—2R ® Chassis
e /\wJL—>  @Backplanes
eJrVI1=wh ® Fan unit
eTEI-wh ® Power unit
ofitis. - ® Wiring ...

FrERYE
Cabinet

MRS B5 710 DBFS & DHHES, BRILT S
ESADEMCHEEEMILE Uz, RETERET. BRKE
BSRARIT & BTERRITERL., BBRSEDRHITHC,
EMCSE M AT U AR B L E S : EMC

We have achieved both heat countermeasures due ERC shieldigh

to the congestion of accelerating traffic and EMC
countermeasures for high-speed signals.

At the design stage, we use high-frequency
electromagnetic field analysis and thermal fluid
analysis to provide performance that balances EMC
countermeasures and heat dissipation according to
the conditions of each customer.

EHSAET LN

Electromagnetic field analysis Thermo-fluid analysis

EEMRICHAE T BB BEARRFLEBDEMCIHREN DR E72 ST, EARNDZEIOREIVERZ Y= 2—MU, BEMEZHESR.
Check the impact on EMC performance of gaps in the Simulate the flow and circulation of air inside the housing to
housing and openings for heat dissipation. confirm heat dissipation.

x5
4
&

EEUHRENEELEE
OO MRE RO RN G RO

¥YUZD—MERIF. REFHIE DG M ZIESEL. BICHEER LCBHTHIRT,
* We confirm the consistency of the simulation results with the evaluation of the actual equipment, and are constantly striving to improve the accuracy.
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Cooling Solutions

Heat Pipe Unit Heat transport
E—bVUTRBY. J7 Y TOESHREPREFRNIN S, BEET 2 —N VA TFI1ZVNTT, TV TlE BEHRDIRRICH O T, #ERSTTDDH
TlF3<, BRI CRIRIESR Z1ToIc % HRIEBULFET,

This is a heat pipe unit that transports heat from the inside of the case where it is difficult to install a heat sink or cool it with a fan. At

KEL, we not only design the mechanism according to the customer's situation, but also commercialize it after confirming the effect by
thermo-fluid analysis.

ARSI DH TR MBANRZYZab—b ARt EOTARARAT
BUFT, Mechanism design Thermo-fluid analysis

We simulate not only mechanism design
but also heat dissipation effect.

FWSA Series Drawer with Waterproof

FWSAVU—X(FRAKEEEMEDOROD—ORTIITY, EEUNRVROD—EIEE B KERSHKIEE T, ENEBD LI ZYNIRICBLTWVETD,
BRINAFF2FIER T ERMEZESEDE LLTVET,

FWSA series is a drawer connector with a waterproof function. It is suitable for unit replacement of outdoor equipment with a drawer
structure that is easy to work with and a waterproof structure that prevents flooding. The contact stability is also improved with the
sandwiched 2-point contact.

KEIBRNEESED T 7Y I ZYNIH RIBOUBEDE EAL— B BIREER,
Even fan units for large outdoor equipment can be easily aligned and inserted/removed smoothly.

| B, Patent pending |

Heat Pass Connector (Concept) Connection with Cooling

ARTI T ESEEDH TIFEL . BUIEDREEE BN,
EREREIC. AU THBEITIITNLIENTT,

Connectors add the function of heat treatment, not just signal transmission.
| would appreciate it if you could help me with the heat problem.
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Support for high-speed transpjséion‘

I

| EWSFRENTZRVERE

©® CST Studio Suite
e Z(Dfth

| Design using electromagnetic field analysis

® CST Studio Suite
® Others

“CST Studio Suite” is a product of Dassault systemes.

| B#ER1EIC KD - SH
o E—FVUR
0S/NTA—9
o7 A FATITS A

Actual measurement and evaluation using
in-house equipment

® impedance
® S-parameters
® eye diagram

L AIEERE  Our measurement environment

| SZ5tDeHDTF—IiEH I Providing data for design

® Touchstone
® .a3dcomp
o mXfFET—%

#HZSDBRSO0
10000000 -3.271850e+001  2.241509e+001
1.739455e-001 -1.732625e+001  -4.549616e+001
1.554349e+002 -5.818469e+001
1.213882e+002
-1.739455e-001  -1.732625e+001
3.186617e+001 1.978254e+001 -5.823832e+001
1.266652e+002 -4.402079e+001  1.580542e+002
-4.549616e+001  1.554349e+002

® Touchstone
® a3dcomp
® Transmission characteristic data

15




KEL High Speed Connector/Harness Roadmap

BiEME. BEMES 5F AFE(LTIEBIESIC.

T VBB OBRIERAN C AR 1358 - Z—X(XIh A 2#EZEV—XFECTT,

We plan to release products that meet various standards and needs using KEL's
proprietary high-speed transmission technology for the increasing speed and capacity of
electrical signals in the communications and imaging markets.

BEGEN—RARBO—-RYYY

KEL High Speed Connector/Harness Roadmap
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Floating Connector Roadmap
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