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Rosenberger-OSI - Optical Solutions & Infrastructures Rosenberger

Expert for Optical Solutions & Infrastructures,

FO- & CU-Cabling Solutions, Services

Alapitva: 1991 — Tébb, mint | 4700 m? gyarto terilet

30 éves tapasztalat

3400 m? raktar
" R ey o SR és logisztikai terulet
740 alkalmazott " : "

Tébb, mint 500 T6bb, mint 4 Millio
nemzetkozi Ugyfél, W o optikai csatlakozas évente

4

Rosenberger Group tagja

Rosenberger-OSI Proprietary & Confidential



Rosenberger Group - Globalis jelenlét Rosenberger

= Tobb, mint 60 orszagban
= 1.2 bn. € éves bevétel

D o Sweden Germany

enma B -

[ ] m A ST, . = Rosenberger Sverige AB, Solna = Headquarters: Rosenberger

15.000 alkalmazott ROE?:(N T:°““°'°9'es AIS = CellMax Technologies AB, Kista Hochfrequenztechnik GmbH & Co. KG, Fridolfing
- IrKerog

= Rosenberger OS| GmbH & Co. OHG, Augsburg
Rosenberger Messtechnik GmbH, Radeberg
Rosenberger Site Solutions GmbH, Laufen

Horl Kunststofftechnik GmbH & Co. KG, Laufen
Greiner GmbH & Co. KG, Neuenburg

erger Automotive Cabling GmbH, Otisheim

Great Britain
Rosenberger UK Ltd.
= Bradford

- .-
N P2 P S

T LA

Austria

Rosenberger Telematics GmbH
= Timelkam
N Korea
USA ' Rosenberger Korea
Rosenberger North America, . = / Sales Automotive
= Plano TX - " ] = Suwon-City
= Akron PA

= Pennsauken NJ

Rosenberger Site Solutions, LLC

= Lake Charles LA

México

Rosenberger OSI| México S.A. DE C.V.

Apodaca

Chile

Rosenberger Sudamerica Ltda

= Santiago

: L Spain
\adl Rosenberger Tele
= Madrid

Japan

Rosenberger Automotive Japan,
LLC., Sales Automotive

= Tokyo

' | | ", China
osenberger Asia Pacific Electronic Co.
1 -~ 'R b Asia Pacific Electronic Co. Ltd
Italy & L2 ‘N.mu Beijing
Rosenberger Ita Y ‘ % nshanhu, Kunshan

= Vimercate - g
'#ﬁe erger OSI Taksony Kift.
", Takson

Rosenberger Automotive Cabling
= Jaszberény

v
Brazil / m Production plants
. Rosenberger Domex Telecom Ltda ! B Sales Reps

= Cacapava-Sao Paulo
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MTP®/ MPO - Csatlakozok Rosenberger

Rosenberger-OSl| az MTP® Csatlakozogyartas uttoroje

= IBM inspiralasara, Rosenberger-OSI mar 1997-ben kifejlesztette a vilagon az els6 MTP® alapu
Optikai Plug & Play kazetta rendszert a Siecor (korabbi Siemens & Coming joint-venture) €s US Conec nevi
céggekkel egyuttmuikodve

= IBM FTS kabelezési rendszer hivatalos gyartdja
= Rosenberger-OSl| tovabbra is vezet6 innovatora az MTP® kabelezési megoldasoknak

4 Rosenberger-OSI Proprietary & Confidential



Rosenberger-OSl -

Rosenberger

EA.Z-INSTITUT

Deutschlands
digitale

Innovationsfiihrer

Rosenberger 0S|
y ) YEARS 150.000 untersuchte
ROSENBERGER 0OSI Unternehmen

11]2020

www.faznet/digitale-Innovationsfuehrer

30 Years of Innovations & High Quality Solutions BAYERNS

BEST 50

PREISTRAGER 2020

_ W | = = =
BSRIA} guzo Q;M%M_u 3
Installation(&-Maintenance.

2021 Summary Report — Germany

Innovators Awards | ccioees croce
“Rosenberger dominates the fibre connectivity market. The firm ~9_,‘;‘~’ _
specialises in data centres and is the clear leader in this segment” &7 é\ DATACENTER
...o.’.'o. GERMAN i‘. \&“INSIDER

o® —
“Rosenberger is leader in fibre connectivity” 0% e DATACENTER =2

(
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)
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Rosenberger-OSl| — System Warranty Rosenberger

System Warranties up to 22

A részletekert
keressen bennunket!

Rosenberger-OSI Proprietary & Confidential



Rosenberger
OPTICAL SOLUTIONS & INFRASTRUCTURE

Adatkozpontok Informatikai kabelezése

Wolfgang Rieger

www.rosenberger.com/osi



Adatkozponti infrastuktura— Megbizhatdsag és teljesitmény Rosenberger

Minek van leginkabb hatasa a
megbizhatosagra és a teljesitményre?

= Energia ellatas és a Backup rendszerek

= Kornyezeti klima / hités

= Adatkozpont kialakitasa (..rendszerek redundanciaja)
(Tier 1-4 / Class 1-4)

* Informatikai csatlakozok minosége

és a kabelezési rendszer kialakitasa

Rosenberger-OSI Proprietary & Confidential



Adatkézpontok informatikai kabelezése- Attekintés Rosenberger

Climate Control

A secure area to stow - Device

- equipment and other ‘ UF:S Batt?"y RaCkl
Storage unit offline devices ‘ | 7 pn o:as:a cial u?exet::;

A secure area to stow aPower :
eqﬁi:iipn:jent and other palon : ‘:'l‘:'ef:;::ﬁe”e-’:_
: i ire supression Py
offline devices storagg pet d al! systems
grimary

er

Csatlakozék Switchek, Serverek,
Storage-ok, Routerek.... részere

g_______________]

=ty Office

By having a single point of entry into the data
Central Remote center, only authorized users and staff have

Management Console access to your devices

data center model

From this single areas, technicians can
view the status of any device, monitor
- performance, and track environmental

9 condiitons Rosenberger-OSI Proprietary & Confidential



Transceiverek Attekintése (... a legfontosabbak)

Rosenberger

Tipus Alkalmazas Csatlakozé

(Ethernet - most popular in Data Centers)
SFP (Small Form-F. Pluggable) 1000BASE-T, 10GBASE-T RJ45 y- >
(also SFP+, SPF28) Multimode: 1000BASE-SX, 10GBASE-SX, LC Duplex

25GBASE-SR, 50GBASE-SR

it Singlemode: 10GBASE-LX,40GBASE-FR,

50GBASE-FR, 100GBASE-DR/LR4
QSFP (Quad Small Form-F. Pluggable)
(also QSFP+, QSPF28, QSFP56) “, Multimode: 40GBASE-SR4, 100GBASE-SR4

‘ 200GBASE-SR4, 400GBASE-SR4.2
v/ Port Breakout: 4x 10GBASE-SX, 4x 25GBASE-SR
Image: Finisar. 9{4 4x 50GBASE-SR 2T.XI.XT.X R‘%%%

Singlemode: 200GBASE-DR4, 400GBASE-DR4
QSFP-DD (Quad Small Form-F. Pluggable- Double Density)
OSFP (Octal Small Form-F. Pluggable)

4

10

Multimode: 400 GBASE-SRS8
Port Breakout: 8x 25/50GBASE-SR

Singlemode: Dual 400GBASE-DR4

MTP®-16 / MPO-16 (APC)

TXTXTXTX TXTX TX TXRXRXRXRXRXRX RX RX
0000000000000000

(Highly probable also the Transceivers for next generation 800 GBit Ethernet)

Rosenberger-OSI Proprietary & Confidential



Ethernet Roadmap €a ctnernet atiance -‘ |

Parallel l
QsFp W g

QSFP-DD
OSFP “ <

10 Gb/s
2002

-

P

.

M6.4 Th/s
", >2027+

>

3.2 Th/s

1.6 This 2027

>2024 ™ Ethernet Speed

800Gb/s

>2021/2022 o Speed in Development

400 Gb/s

2019
P 200 Gb/s

9 Possible Future Speed

Ethernet Roadmap — courtesy of Ethernet Alliance



Ethernet Multimode Fiber Szabvanyok - A legfontosabbak... Rosenberger

12

Application

# Fibers Lane Rate Coding Maximum Distance

25GBASE-SR

2

25 Gb/s

I oM3 - 70m
NRZ [ OM4 - 100m

OMS5 - 100m

40GBASE-SR4

10 Gb/s

I oMm3 - 100m
NRZ [ OM4 - 150m

OMS5 - 150m

40GBASE-BiDi

I oms3 - 100m
- |, OM4 - 150m,

OM5 - 200m

40G-SWDM4

10 Gb/s

— 0 OM3 - 240m
NRZ |

W oM4 - 350 m

OMS5 - 440m

50GBASE-SR

50 Gb/s

I oMm3 - 70m
PAM4 I OM4 - 100m

OMS5 - 100m

100GBASE-SR4

25 Gb/s

I oM3 - 70m
NRZ [ OM4 - 100m

OMS5 - 100m

100G-SWDM4

25 Gb/s

I om3 - 75m
NRZ [ OM4 - 100m

OMS5 - 150m

200GBASE-SR4

50 Gb/s

I oms - 70m
PAM4 [ OM4 - 100m

OMS5 - 100m

400GBASE-SR8

16

50 Gb/s

I om3 - 70m
PAM4 I OM4 - 100m

OMS5 - 100m

400GBASE-SR4.2

50 Gb/s

I oMm3 - 70m
PAM4 I OM4 - 100m

OMS5 - 150m

Info by Rosenberger-OSI

Rosenberger-OSI Proprietary & Confidential



Hogyan novelhetjuk az adatatviteli sebesseéget? Rosenberger

Parhuzamos adatatvitel
= (SDM - Space/Spatial Division Multiplexing) x :
= Today 4x10, 4x25, 8x25 Gbit/s — in future 50 Gbit/s lane rate > o

Gyorsabb VCSELs (Vertical Cavity Emitting Lasers)
= Jelenleg max. sebesség = 25 Gbit/s

Mas kodolasi eljaras
= NRZ NRZ
= PAM4 nagyobb adatatvitel
DE alacsony zajszint! 000 1\i|‘ 1M1 B
= alacsony fényvisszaverddés
= High return loss PAMA4
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 1 1 1
1.0
0 1 0 1

00 00

13



Rosenberger

&

,:/ 2

Adatkozpontok
Informatikai
Csatlakozoi
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DUpleX Csatlakozok - LC & VSFF Rosenberger

LC Duplex Csatlakozok:

LC Duplex Compact LC Duplex Compact — Push-Pull

Kovetkezb Generacio VSFF (Very Small Form Factor) Csatlakozoi
MDC (US Conec): SN (Senko)

15 Rosenberger-OSI Proprietary & Confidential



Tobbszalas Csatlakozok - MTP®/ MPO - Csatlakozok Rosenberger

Kulonbozd kialakitasok:

Male (csatlakozo tuskével) & Female (tuske nelkal)

MTP® female

8 Fiber MTP®

MTP® male
(with Pins)

The fiber positions within MTP® connectors are
counted from the side with the white mark.

12 Fiber MTP®

MTP® 16 MM 8° APC connectors

female (w/o pins) o ./// \ /

W W’

‘ale (with pins)

16 Fiber MTP®

Multimode OM4 Singlemode

24 Fiber MTP®

16 Rosenberger-OSI Proprietary & Confidential



MTP®/ MPO - Csatlakozok

Rosenberger

17

Tobbszalas-Optikai Alkalmazasok:

MPO-8

TXTXTX X RX RXRX RX
0000 0000

8-fiber applications
40GBase-SR4, 100GBase-SR4, 200GBase-SR4,
400GBase-DR4, 400GBase-SR4.2

MPO-12

TXTXTXTX RXRXRXRX
000000000000 |

8-fiber applications
40GBase-SR4, 100GBase-SR4, 200GBase-SR4,
400GBase-DR4, 400GBase-SR4.2

MPO-12

TXTXTXTXTX TXTX TXTX TX
000000000000

MPO-12

RXRXRXRXRXRXRX RXRXRX
000000000000

20-fiber application
100GBase-SR10 (2x12-fiber MPO)

MPO-24

TXTXTXTXTXTXTXTX TXTX
000000000000

00000000000
RXRXRXRXRXRXRXRXRXRXRX

20-fiber application
100GBase-SR10

MPO-24

TXTX TXTX RXRXRX RX
000000000000

000000000000
XTXTXTX RXRXRXRX

16-fiber application
400GBase-SR8

MPO-16

TXTXTXTX TXTX TX TXRKRXRXRXRXRXRX RX
0000000000000000

16-fiber application
400GBase-SR8

MPO-32

TXTXTXTX TXTX TXTX TX TXTX TX TXTX TX TX
0000000000000000

0000000000000000
RXRX RX RX RX RXRXRX RXRX RXRX RX RX RXRX

32-fiber application
400GBase-SR16

Rosenberger-OSI Proprietary & Confidential



Rosenberger

Adatkozpontok
Informatikai kabelelezi
kialakitasai

Rosenberger-OSI Proprietary & Confidential



Data Centers — Spine-Leaf ...Trend Cloud Data Centerekben

Rosenberger

Traditional ‘3-tier’ Tree Network

New ‘2-tier’ Leaf-Spine Network

Aggregation Layer
(Switches)

e
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o e
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\
Servers and

Storage ] ] ' ,
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Adatkozpont — Informatikai kabelezési konfiguraciok Rosenberger

Adatkozponti It kabelezés = Rack szekrények kozotti
kabelezeés

A Trunk kabel tipusa definialja a minoséget és a
rugalmassagot

MTP®/MPO Csatlakozé dominal
manapsag

= Type B

= Male Csatlakozo6 a trunk két végén

20 Rosenberger-OSI Proprietary & Confidential



MTP®/ MPO - Channel Konfiguraciok

Rosenberger

Napjainkban tobb Ethernet alkalmazas hasznal 8 vagy 16 optikai
szalas atviteli protokolt. Ezeket 3 kulonboz6 modon lehet

alkalmazni:

= mint Multi-Duplex Channel
= mint Port-to-Port high-speed parallel optlkal link

Rx Ch2 <

Ch2 Tx

= mint Port-Breakout

Rx Ch3 <= Ch3 Tx
RX Ch4 Ch4 Tx
X
X X
Tx Ch4 $ Ch4 Rx
Tx Ch3 $ Ch3 Rx
Tx Ch2 s Ch2 RX
Coding Maximum Distance
[ OM3 - 70m
25GBASE-SR 2 25Gb/s NRz | OM4 - 100m
OMS5 - 100m
[ OM3 - 100m
40GBASE-SR4 8 10 Gb/s  NRz I OM4 - 150m
OMS - 150m
[ OM3 - 100m
40GBASE-BiDi 2 - [, OM4 - 150m
OMS - 200m

40G-SWDM4 2 10 Gb/s

I
NRZ | T om4 - 350 m

11 OM3 - 240m

OMS5 - 440m

50GBASE-SR 2 50 Gb/s

[ OM3 - 70m
PAV4 I OM4 - 100m
OMS5 - 100m

100GBASE-SR4 8 25 Gb/s

[ OM3 - 70m
NRZ | OM4 - 100m
OMS5 - 100m

100G-SWDM4 2 25 Gb/s

[ OM3 - 75m
NRZ | OM4 - 100m

OMS5 - 150m

200GBASE-SR4 8 50 Gb/s

[ OM3 - 70m
PAV4 I OM4 - 100m

OMS5 - 100m

400GBASE-SR8 16 50 Gb/s

[ OM3 - 70m
PAM4 | 04 - 100m

OMS5 - 100m

400GBASE-SR4.2 8 50 Gb/s

[ OMm3 - 70m
PAM4 | 04 - 100m

OMS5 - 150m

21
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MTP®/ MPO -Duplex Alkalmazas konfiguraciok Rosenberger

Type B OM4 Multimode channel — 4 x Duplex Alkalmazas

- Interconnect konfiguracio
- xBASE-SR Duplex Alkamazas

"7 -7
\U \L

7
\\‘_ -

\\_

PreCONNECT® SMAP-G2 HD MTP® Module Cassette

OCTO (1x MTP®8to 4 x LC Duplex )
22 Rosenberger-OSI Proprietary & Confidential



MTP®/ MPO - Duplex Alkalmazas konfiguraciok Rosenberger

Type B OM4 Multimode channel — 4 x Duplex Alkalmazas

- Cross Connect konfiguraacio
- xBASE-SR Duplex Alkalmazas

- Central Patching :
Location

HEEEE

22| 2

23 Rosenberger-OSI Proprietary & Confidential



Central Patching Location (CPL) — Kozponti patchelési zéna Rosenberger

Strukturalt kabelezési infrastruktura: Kialakitas és bdvités

(Forras: EN 50600-2-4)

Pre-change/addition Post-change/addition

= G
i [
‘ f

Central patching location

Zone patching location

Transparent
devices are
additions Switch

24 Rosenberger-OSI Proprietary & Confidential




MTP®/ MPO - Port-to-Port — Parallel Optical Channel Rosenberger

Type B OM4 Multimode channel - 8 Fiber Port-to-Port
- Interconnect konfiguracio
- xBASE-SR4 Alkalmazas

25

== «—
77:6
O
= weil i posiTiON 1 POSITION 12 POSITIONT  POSITION 12 o o POSI
e e (I Y
= | o BEIRE:E B
X S —
nes | rosmiONT2 POSITION 1 POSITION 12 POSITION 1 =T+ posIT
LN B
Trunk Cable

SMAP-G2 PreCONNECT® Adapter Plate
( 6x MTP® Type B Adapter )

Rosenberger-OSI Proprietary & Confidential



MTP®/ MPO - Port-to-Port — Parallel Optical Channel Rosenberger

Type B OM4 Multimode channel — 8 Fiber Port-to-Port
- Cross Connect konfiguracio
- xBASE-SR4 Alkalmazas

1 1
1 1
i Central Patching 1
I Location 1

I |
?ol ompatChCOFd POSITION 1 trunk

POSITION 1 trunk vos o .patChCOl’d POSITION 12

POSI} 10N 12

POSITION 12

POSITION 12

26 Rosenberger-OSI Proprietary & Confidential



MTP®/ MPO - Port Breakout — Informatikai kabelezési konfiguraciok Rosenberger

Példa: 8 Fiber Port Breakout kabelezési konfiguracio

MTP® to 4x LC Duplex Breakout kazettakkal

MPO xGBASE-SR4 LC Duplex xGBASE-SR
Transceiver Transceiver

2
3 POSITION 1 POSITION 12 POSITION 1 POSIT!

0| BB | €] |- /——

x93 .5 POSITION 12 POSITION1  “ POSITION 12 POSIT!

MTP® Patchcord Trunk Cable

PreCONNECT® SMAP-G2 HD MTP® Module Cassette
OCTO (1x MTP®8 to 4 x LC Duplex )

MTP® Adapter Pack
for SMAP-G2 Panels

Switch

27 Rosenberger-OSI Proprietary & Confidential



MTP®/ MPO - Port Breakout - Informatikai kabelezési konfiguraciok Rosenberger

Példa: 8 Fiber Port Breakout kabelezési konfiguracio
MTP®to 4x LC Duplex Breakout Harness

MTP® /MPO xGBASE-SR4 megoldassal LC Duplex xGBASE-SR
Transceiver Transceiver

:g; POSITION 1 POSITION 12 POSITION 1 POSITION 12 POSITION 1
Kx O 4
][] —) H[ BMH ] 5] ]| B]H 5] m—
™o 4 — — . o
r‘g’i POSITION 12 POSITION 1 POSITION 12 POSITION 1 POSITION 12 \“\‘\ 7
RV
AN\N BEREES
MTP® Patchcord Trunk Cable e
= FRx4 N

' /4

MTP® Adapter Pack Example: PreCONNECT® OCTO
for SMAP-G2 Panels MTP® to 4x LC Duplex Harness Server

Switch

28 Rosenberger-OSI Proprietary & Confidential



MTP®/ MPO - Port Breakout - Informatikai kabelezési konfiguraciok Rosenberger

Breakout kazetta vs. Breakout Harness

Breakout kazetta: Breakout Harness:
+ Duplex patchkabelek hasznalata + Eggyel kevesebb csatlakozasi pont
esetén rugalmasabb megoldas a = kisebb Channel Loss
kulonb0z6 kabelhosszok miatt. + Olcsébb megoldas
+ Egyszerlbb, atlathatébb - Kevésbé rugalmas patchelési
szamozas a panel oldali Duplex lehet6ség a Panel portok és az aktiv
portoknal eszk6zok kozott
= Eggyel tobb csatlakozasi pont - A Herness egyseges

= nagyobb Channel Loss kébeltévolségal miatt

= Dragabb megoldas

29 Rosenberger-OSI Proprietary & Confidential



Port Breakout - Informatikai kabelezési konfiguraciok Rosenberger

QSFP xGBASE-SR4 PreCONNECT® OCTO - Port Breakout konfiguracio SFP XGBASE_SR
: Transceivers
Transceiver
35
= : Cassette MTP® 8 to 4xDuplex LC TX | RX @ Q\/
\‘?‘\‘)O Rx O 1 1 1 __T?)_(_|T|')_(__ \// s &q‘g’
158 - R §§ é POSITION 1 POSITION 12 POSITION 1 POSITION12 (1 POSITION 1 T™X 1 RX @ 4
. - TTRX T TX | =Y s D
@[ || B |o=—=——=0| B[] €] [s——| [&|[8]H]]- s P
o4 | o posiTioNT2 POSITION 1 POSITION 12 POSITION 1 POSITION 12 - T 1% 4
no2 | ! N\ RX T TX N Y &
= | MTP® Patchcord Trunk Cable ! \ h= g N e C 4
: 2 CRx TIXx N /
N 1

Rosenberger-OSI: Port Breakout konfiguracios példa

SFP xGBASE-SR
Transceivers

PreCONNECT® SEDECIM — Port Breakout konfiguracié

Gassette MTP®-16 to 8xDuplex LC B1=Rx1| A1

Al1=Tx1| B1

B2=Rx2| A2
A2=Tx2| B2

QSFP-DD / OSFP xGBASE-SR8
Transceiver

B3=Rx3| A3
A3=Tx3| B3

MTP®-LCD module cassette

0000004

POSITION 1 patchcord POSITION 16 POSITION 16 trunk POSITION 1 POSITION 1 Ba=Rx4| A4

H ‘ I$ H A A E: C:] A4=Tx4| B4

B5=Rx5| A5

POSITION 16 peB 1to 16 POSITION 1 POSITION 1 type B 1to 16 POSITION 16 POSITION 16 As=Txs| BS
female/female male/male Rx to Tx

B6=Rx6| A6 | .
A6=Tx6| B6

female

Type A MTP Adapters because of
APC connectivity

Rosenberger-OSI: Port Breakout konfiguracios példa

B7=Rx7| A7
A7=Tx7| B7

B8=Rx8| A8
A8=Tx8| B8

-

A = opposed keys

30 Rosenberger-OSI Proprietary & Confidential



Port Breakout - Informatikai kabelezési konfiguraciok Rosenberger

Példa: 16 Fiber Port Breakout konfiguracio
MTP®to 8x LC Duplex Breakout kazettaval

PreCONNECT® MTP® SEDECIM Trunk Cable

50GBASE-SR/SV
o LC-Duplex
PreCONNECT SEDECIM Transceiver

Patchcords
400GBASE-SR8 -

MPO Transceiver
'~ OSFP

LC-COMPACT
Patchcords

PreCONNECT® SMAP-G2
N HD Panel System with
MTP® Part Front Plates
and Module Cassettes

Server
Switch

31 Rosenberger-OSI Proprietary & Confidential



Spine/Leaf — klasszikus kabelezési konfiguracio— 4x4 példa

Rosenberger

g _______] ESSSEIsSssIISsEIE
X-Connect @ [ :

Spine Switches LC Duplex Patchcords '\ //‘

Cassettes MTP®-8 to 4xDuplex LC

Leaf Switches

POSITION 1

2, QSFP

\ . . y 2 POSITION 12 POSITION 1 @
I . \ . .
. ~

POSITION 12

= : VAR 2, QSFP
o POSITION 1 POSITION 1 rg L . _’; e o™X RX POSITION 12 - POSITION 1 POSITION 12 w;p
‘i:‘-*: = (:3 < RXTTTX N TN ’ R TX ,$ |B [ I sy N
S . ’ . . _———..e y —=
e . Y )
QSFP @ POSITION 12 POSITION 12 \\ 3 L- IR))E(' 'r BT;%' ~. \_ . 2Pk B PPOSITION 1 Y posmioN 12 POSITION 1 @
\ ' . - . | ¢
N\ X | RX A . . ;
‘ == ' g
TONETNTTEE.. 0 [emeeeseemseen | N . .
T R e T T T R T T T T )
| -4
2 ' ' % QSFP
T POSITION 1 POSITION 12 POSITION 1 - X R L7, N TS X POSITION 12 POSITION 1 POSITION 12 2O
' 6 BIEIOEIE =t AN ' Bl e
% —— Vi . . —=
e - . N : ’ if
QSFP @ POSITION 12 POSITION 1 * POSTION T \%\ . %_ :r BT))(? T Fo=—- .\G'\ - -L _};X)_( i POSTIION T2 POSTION 1 {
i \- ™ _IRX /7 RN N TX
! T -mer -] N LR
1 1 ~ / py \ v
. S o o o - — 1 ~ . . -3
AN N7
2 ’\ \
/7 / ~ R .
______________________________ / ,° N e - S \
[ | - A
= BB o o s N e % QSFP
T POSITION 1 POSITION 12 posmony S ] TX 1RX_ | ,' .7 : . < N SJUTX _:_B)S N POSITION 12 POSITION 1 POSITION 12 —’:';;\o
O s S R . R oa
15 - N, ! LR ) g
_— . ~ T )
QSF P @ POSITION 12 POSITION 1 POSITION 1 e — E 1 A0 - ‘S F- 'IE;X)_( -1 BT’)(? - POSITION 12 POSITION 1 @
. 1

7
2
(22
-
1
i
)
1
O i
1
; i
i
1
i
25
E _;si-a
e
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Spine/Leaf — megoldasra optimalizalt konfiguracié — 4x4 példa

Rosenberger

T ——
Spine Switchek

=
~l‘¢

QSFP

33

CrossCon®

Simplifies complex network architectures
in modern Spine-Leaf- and ReDop networks

Rosenberger

in cooperation with

flbean

g _________J

Leaf Switchek

2, QSFP

T



Adatkozpontok informatikai kabelezése — Legfontosabb feladatok Rosenberger

= Rugalmas és Skalazhaté tamogatasa az osszes Ethernet és Fiber Channel
alkalmazasnak '

(...felkészulve a jovo igenyeire...)

* Fejlesztheto csatlakozoéfelulet Transceiver tipusok
és interface-ek szerint (Duplex, Parallel 8 vagy 16 Fibers, VSFF)

= Gyors, Egyszeri, Tiszta telepités

= Gyors MAC (Moves, Adds & Changes — Mozgas, bdvites, véltozt/a;tés\ .y

)

* Helykihasznalas — de, még megfeleld hozzaférés és szerelhettsey

= Legkivalobb minéség = Megbizhatdsag
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Adatkozpont
Csatlakozasok kezelese
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Adatkozponti informatikai kabelezés - Optikai csatlakozasok kezelése

Rosenberger

Tiszta, illetve szennyezett csatlakozo felllet

1310nm  8126VLR 1oR: 1.46600 OTDR_tracel

1—0 0->E

A:0.00 m -7.004 dB B:220.00m =17.175dB A-B:220.00m  -8.171dB -25.807 dB/m

DIRTY CONNECTORS

Back Reflection = -67.5 dB Back Reflection = -65.3 dB

Back Reflection =-32.5 dB
Total Loss = 0.250 dB Total Loss = 0.243 dB

Total Loss =3.2 dB

Source: ViAVI

o
I
i

i

Reflection = -67.5dB
Attenuation = 0.250 dB

3
.]5 =

_ 20— g
< <
> >
g 25 o IO oo Jrroossese s PSSy 1 ....... STHRNETLILTRES g
é 0 50 100 150 200 250 300 m 03)

Reflection = -32.5dB

Attenuation = 3.2dB
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Adatkozponti informatikai kabelezés - Optikai csatlakozasok kezelése

Rosenberger

Csatlakozo felulete — Pass / Fail Test IEC 61300-3-35 szerint

@FiberChek™ Faseruntersuchung
Untersuchungsdatum

Firmenname

Ort

Operator

Faserinformationen

Dateiname ibcOL.pdf

Fasertyp Sim plex

Auftrags-1D Inspect before Connect

Faser-ID 1

Anmerkungen ohne Reinigung

7, JDsu

Fail

Zone D (130 - 250) GUT

IC {0} JDS Uniphase Corporation. Alle Rechte vorbehalten.

Csatlakozo tisztitas elo6tt

37

n rsucinun
Profilname MM (IEC-61300-3-35)
Zone A (0 - 65) SCHLECHT GUT
Zone B (65 - 120) SCHLECHT GUT
Zone C (120 - 130) GUT GUT

Seitennummerl

©FiberChek™ Faseruntersuchung
Untersuchungsdatum
Firmenname
Ort
Operator
Dateiname ibc02 pdf
Fasertyp Sim plex
Auftrags-1D Inspect before Connect Pas S
Faser-1D 2
[Anmerkungen nach Reinigung
Jntersuchung s mmenfassung
Profilname MM (IEC-61300-3-35)
Zone A (0 - 65) GUT GUT
Zone B (65 - 120) GUT GUT
Zone C (120 - 130) GUT GUT
Zone D (130 - 250) GUT

© {0} JDS Uniphase Corporation. Alle Rechte vorbehalten.

Csatlakozo tisztitas utan
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Adatkozponti informatikai kabelezes - Optikai csatlakozasok kezelése pgosenberger

Optikai csatlakozokat teljesen tisztan kell tartani!

INSPECT

= ldoigényes folyamat
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Adatkozponti informatikai kabelezés - Optikai csatlakozasok kezelése  Rosenberger

MTP® / MPO Csatlakozok tisztan tartasa kiemelt figyelmet igényel!

= Telepités vagy ujracsatlakoztatas utan a helyszini mérés kiemelten fontos
megfelelé6 MTP®/MPO szerszamok:
- megfeleld Video Mikroszkop
- profi tisztitd szerszamok
- merOkabelek
- megfelel6 mérémiszerek
- kiképzett szakemberek
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Rosenberger

ROsenberger-OSI PreCONNFECT® OCTO

, DIIODFCIN
Megoldasok SE et
SMAP

COPPFR




Rosenberger-OS| Megoldasok - Attekintés

Rosenberger

ETSI Style - ODF

Trunk Cables in various configurations
(MTP®-16, MTP®-8, MTP®-12, LC, E2000)
Singlemode or Multimode OM4 / OM5

Compact/Space effective

Cabling
(up to 10 GBit/s)

Pre-Terminated Copper e

| BN

SMAP-G2 Patch Panels
(SD, HD up to UHD)

'!T'B o
Ut[on Ar
€3

Flexible Breakout Solutions
(Cassettes & Fanout Harnesses)

Rosenberger-OSI Proprietary & Confidential



OSI megoldasok - PreCONNECT® MTP®/ MPO Rendszerek Rosenberger

= PreCONNECT® SEDECIM (MTP®-16)
A vilag elsé APC Multimode MTP®/MPOQO rendszere
“PAM 4” kodold alkalmazasokra optimalizalva

> minden SR, SR4 & SR8 alkalmazashoz @g; i

InstallationG-Maintenance.

> kompakt, helytakarékos kabelezessel Gold

Innovators Awards 4

Q-. ‘
<
<
=3

= PreCONNECT®DUODECIM (MTP®-12)
> minden SR & SR4 alkalmazashoz
és megfelel6 korabbi rendszerekhez

= PreCONNECT*OCTO (MTP®-8)

> minden SR & SR4 alkalmazashoz
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OSI megoldasok - PreCONNECT® MTP®/ MPO Rendszerek Rosenberger

A termékek minGségét folyamatosan ellendrzi:
GHMT PVP ( Premium Verification Program )
— Level 2

Pre-assembled optical fibre, MPO/MTP®, Level 2
GHMT PREMIUM Verification Program, GHMT PVP

Ongoing compliance with the specifications is monitored within the framework of
regular sampling, which cannot be influenced by the customer, thus defining high
standards as regards continuous manufacturing quality.

GHMT AG
This Certificate refers to the comprehensive test report no. R6955a-21 and shall only In der Kolling 320
be applicable in conjunction with the test report. 6650 Bexbach / Germany

PO box 11 16

Bexbach, 30.08.2021 66442 Bexbach | Germany

-

Dirk Wilhelm, engineer
(Chairman of the Managing Board)

T: +49 6826 92 28-0
F: +49 6826 92 28-290

info@ghmt.de
www.ghmt.de

Test laboratory accredited by DAKKS in accordance with DIN EN ISO/IEC 17025:2018. RELIABILITY IN TOTAL
The accreditation is valid for the test methods listed in certificate D-PL-17559-01-00. REQUIRES ACCURACY IN DETAIL.
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OSI megoldasok - PreCONNECT® Rosenberger

MTP® / MPO megoldasok
elernetéek meg...

= OM5 Multimode

= Singlemode 0S2

44 PFPFONNFFT®
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IT Cabling Guide — A legfontosabb Ethernet alkalmazasok

Rosenberger

45

Typical *
Transceiver

Media #Fibers
(Pairs)

Speed Application

type

e
(1 Pair) SFP

(1 Pair) SFP
QSFP

2 (1 Pair) SFP

40G
40GBASE-FR SM

50GBASE-FR

100GBASE-DR
100GBASE-LR4 SM

(1 Pair) Saly
asee

(4 Pair) QSFP
(1 Pair) SFP / QSFP

QSFP-DD /OSFP
QSFP-DD /OSFP

(CR:ETOM QSFP-DD /OSFP

200G |200GBASE-DR4 SM

200GBASE-FR4

400GBASE-DR4 SM
400GBASE-FR8 SM

2 (1 Pair)

QSFP-DD /OSFP

Singlemode applications for distances > 2 km not listed, can be covered also with PreCONNECT OCTO OS2

Rosenberger-OS| PreCONNECT® Solutions

* Transceiver Guide showing most typical versions. Various others available on the market

Lane Rate Coding Wave- Reach "OCTO"
lengths 0S2
Singlemode
25Gb/ls  NRZ 1 100 m
10 Gb/s NRZ 1 150 m
40 Gb/s NRZ 1 2 km v
50 Gb/s PAM4 1 100 m _
50 Gb/ls PAM4 1 2 km /
mos w1 oo [N
100 Gb/s PAM4 1 500 m /
25Gbls  NRZ 4 2km v
50 Gb/ls PAM4 1 100 m _
50 Gb/s PAM4 1 500 m /
50 Gb/ls PAM4 4 2 km /
50 Gb/ls PAM4 1 100 m
50 Gb/ls PAM4 2 100 m _
100 Gb/s PAM4 4 500 m v
50Gb/ls PAM4 8  2km v
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OSI| megoldasok - Patchcords Rosenberger

Patchkabelek széles valasztéka:

= LC Duplex Compact (Uniboot)

LC Duplex Compact - Push-Pull Boot (LCC-PBB)
MTP® female/female, male/male, female/male

SC Duplex

E-2000® APC

LC Duplex Compact
Uniboot

LCC-PBB

PreCONNFCT® Patcherarde _ o
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DC IT csatlakozok - A JOVO.... Uj nagysiiriiségii csatlakozok Rosenberger

MDC® - Miniature Duplex Connector

http://sfp-dd.com/

* Two fiber connector
* Contains (2) 1.25 mm ceramic ferrules (similar to LC ferrules)
+ Ferrules oriented top and bottom ,
+ Supports 2F cables (2.0 mm OD and below) // %
+ 3.1 mm ferrule pitch .
* Reversible polarity

http://www.qsfp-dd.com/

* 0.15 db typical IL (Obj)

QSFP-DD
Format

* 4 individual 2F connectors in QSFP-DD format PreCONNECT® SMAP-G2 HD

* 2 individual 2F connectors in SFP format 19“ 1HU panel with 216 MDC within the__pa_tchjield
* Individual or ganged insertion/extraction 3 PreCONNECT DUODECIM MTP 12F_W's'"per cassette rear side
+ 3x density of LC Duplex J—

* Push - Pull latching
* Push - Pull boot
= No additional push-pull tab

* Potential of 16F per
connector

The MDC has the potential to
substitute the mass connector LC-Duplex

USCONEC MDC" http://www.usconec.com/mdc_connector
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http://www.qsfp-dd.com/
http://sfp-dd.com/
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