NanoRF OPTICAL HYBRID MODULES

MODULES ALLOW FOR SIGNIFICANT INCREASE IN DENSITY AND
SPEED IN A SMALL FORM FACTOR
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NanoRF Optical Hybrid Modules

Modules allow for significant increase in density and speed in a small form factor

COMMON GUIDE FEATURES
FOR BOTH RF AND OPTICS

¢ Floating Insert on backplane side
contains NanoRF contacts and
optical mounts

* Alignment features provide reliable,
stub-free mating
COMMON MATING INTERFACE

¢ Supports CableMT and Edge Mount
transceivers allowing additional
modularity and options for
customers

* Multiple slot profiles and connector
modules added to VITA 65.0
and 65.1 allows intermateability,
interoperability among VPX
hardware suppliers for a robust
supply chain

APPLICATIONS

* Radar

* Electronic Warfare

* Missile Guidance

¢ Tactical Communication

MARKETS
* Ground Defense
* Missile Defense

* C5ISR

Description

Next Generation VPX module market trends are calling for increased density
and bandwidth within an embedded computing slot (more speed and
functionality), TE Connectivity (TE) NanoRF hybrid modules leverage a
floating Insert in the backplane with guide features that pre-align contacts
before engaging reducing potential for damage. These modules offer high
density RF and optical connections within a common connector module for
VPX-based embedded computing systems.

ELECTRICAL

* Rated Max Frequency: 85 GHz

« Isolation, Cable-to-Cable:
= 90 dB from 27 to 40 GHz
=100 dB from 3 to 27 GHz
> 120 dB from 30 to 3 GHz
=140 dB from 3 to 30 MHz

* Cable-to- Edge Launch in test, including effects of board termination
e Testing per EIA 364-90 Method B
e Impedance: 50 Ohm

* Surface VSWR, Cable-to-Cable:
1.4:1 max to 40 GHz (both .047 and .086)
1.5:1 max from 40 to 50 GHz (.086 cable)
1.5:1 max from 40 to 67 GHz (.047 cable)
1.6:1 max from 67 to 85 GHz (.047 cable)

e Cable-to-PCB Edge Launch:
1.4:1 max to 40 GHz
1.5:1 max from 40 to 67 GHz (.047 cable)

MECHANICAL

* Mating Cycles: 500
* Operating Temperature Range: -40°C to +85°C
* Storage Temperature Range: -55°C to +85°C

* Cable Diameter:
.047 for plug-in card, .047 and .086 options for backplane

MATERIALS

¢ Available in Basecard and Mezzanine Edge Mount or Cable options

SUPPORTING DOCUMENTATION

* NanoRF Product Specification: 108-163006

* NanoRF Qualification Test Report: 501-134076

* NanoRF Instruction Sheet: 408-163016

* VITA 66.4 Product Specification: 108-2467-1

* VITA 66.4 Qualification Test Report: 501-134012-1

* VITA 66.4 Application Specification: 114-32144

* VITA 66.5 Style D Product Specifications: 108-163028 and 108-163033

* VITA 66.5 Style D Qualification Test Reports: 501-163042 and 501-163043
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RF and Optical Connector Modules

Half Module VITA 65 Aperture J Backplane per VITA 67.3D

VITA 65 Backplane Module Connector RF Gontact RF Gontact MT Ferrule Kit Optical Plug-In
Module e Module Part Number Part Number Part Number Cardlinterface
Designation Y Part Number (.086" Cable) (.047" Cable)
Do e 22268811 — — 23132122 Cabled MT
64571 VITA 66.4
e CNO) (1 MT)
Backplane 2828736-1 — — 23132121 —
Plug-n 2357976-1 — 2302339-1 (9 ea) — —
9 Pos Module
6.45.7.2 NatonF
Backplane 23579711 2332772-1 (8 ea) 2302345-1 (1 ea) — —
12-Fiber: 2355002-1
2359407-1 — 2302339-1 (5 ea) 1oer Cabled MT
VITA 66.5 Plug-In 24-Fiber: 2355002-2
. i Module
6.45.7.3 Style C-Hybrid 2358435-1 — 2302339-1 (5 ea) — Transceiver
Insert with
5 NanoRF 12-Fiber: 2332756-1
Backpl 2358431-1 23327721 (4 2302345-1 (1 : —
ackpiane (4 ea) (1ea) 24-Fiber: 2332756-2
12-Fiber: 2355002-1
2359410-1 — 2302339-1 (10 ea) 1oer Cabled MT
VITA 66.5 Plug-In 24-Fiber: 2355002-2
. i Module
6.4.5.7.4 Style C-Hybrid 23133881 — 2302339-1 (10 ea) — Transceiver
Insert with
10 NanoRF 12-Fiber: 2332756-1
Backpl 2313391-1 — 23023451 (10 : —
ackpiane (10ea) 24-Fiber: 2332756-2
12-Fiber: 2375154-1
2388442-1 — — 3 Cabled MT
Plug-In 24-Fiber: 2375154-2 anle
VITA 66.5 Module 12-Fiber: 2375154-1
- 1 - 2 Cabled MT &
6.45.7.6 Style D Insert 2388440-1 — — !
ty& M%se 24-Fiber: 2375154-2 1 Transceiver
12-Fiber: 2375153-1
Backpl 2388438-1 — — —
ackpiane 24-Fiber: 2375153-2
VITA 66.5 TRANSCEIVER KITS
Plug Kit
. . Backplane Backplane
Transceiver | o nnel Rx Sens | Max Data o Part Number: Connector Part Connector Part 66.5
Kit TE Tx/Rx Application Included in
Count (dBm) Rate G N . Number Number Style
Part Number Transceiver Kit Half Width Full Width
Part Number
2394052-4 12 Rx 75 28 1 MT + 5 nanoRF 2358435-1 2358431-1 2358791-1 C-Hybrid
2393875-1 4 TXRX 75 28 3MT 2388440-1 2388438-1 2388444-1 D
2393875-3 12 Tx — 28 3MT 2388440-1 2388438-1 2388444-1 D
2393875-4 12 Rx 75 28 3MT 2388440-1 2388438-1 2388444-1 D
2394053-1 4 TXRX 12 10 1 MT + 10 nanoRF 2313388-1 2313391-1 2378048-1 C-Hybrid
2394053-2 4 TXRX -9 10 1 MT + 10 nanoRF 2313388-1 2313391-1 2378048-1 C-Hybrid
2394053-3 12 Tx — 10 1 MT + 10 nanoRF 2313388-1 2313391-1 2378048-1 C-Hybrid
2394053-4 12 Rx 12 10 1 MT + 10 nanoRF 2313388-1 2313391-1 2378048-1 C-Hybrid
2394054-1 4 TXRX 12 10 1 MT + 5 nanoRF 2358435-1 2358431-1 2358791-1 C-Hybrid
2394054-2 4 TXRX -9 10 1 MT + 5 nanoRF 2358435-1 2358431-1 2358791-1 C-Hybrid
2394054-3 12 Tx — 10 1 MT + 5 nanoRF 2358435-1 2358431-1 2358791-1 C-Hybrid
2394054-4 12 Rx 12 10 1 MT + 5 nanoRF 2358435-1 2358431-1 2358791-1 C-Hybrid
2394055-1 4 TXRX 12 10 3MT 2388440-1 2388438-1 2388444-1 D
2394055-2 4 TXRX -9 10 3MT 2388440-1 2388438-1 2388444-1 D
2394055-3 12 T — 10 3MT 2388440-1 2388438-1 2388444-1 D
2394055-4 12 Rx 12 10 3MT 2388440-1 2388438-1 2388444-1 D
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RF and Optical Connector Modules

Full Module VITA 65 Aperture H Backplane per VITA 67.3C

VITA 65 Connector RF Contact RF Contact ) .
Module Backplane Module Module Part Number (086" | Part Number (.047" MTFeruleKit | Optical Plug-In
Designation Layout Part Number Cable) Cable) Part Number Card Interface
pug-n Srauaert bot) 1996390-1 1996771-1 23132122 Cabled MT
64561 VITA67.1
(Legacy SOSA and VITA 2828423-1 (SMPM Rear
profiles) 66".‘ Cable Attach)
Hybrid | Backplane | a96775 1 (0SMM Rear - - 2313212-1 —
Cable Attach)
mggu',g 2332834-3 21010121 2157248-1 —_ _
Backplane
opos | (Snapin 2365211-1 2332676-1 2332676-2 — —
6.4.5.6.2 SMPM Contacts)
Backplane
\,f,zrs‘}:‘etr 2332832-2 1996390-1 1996771-1 —_ _
Contacts)
:,,';'gu'l'; 2323863-3 21010121 2157248-1 _ _
Backplane
10pos | (Snapin 2332706-1 2332676-1 2332676-2 — —
6.4.5.6.3 SMPM Contacts)
Backplane
vf,zrs‘}?;r 2323763-2 1996390-1 1996771-1 _ _
Contacts)
g - 21010121 2157248-1 — -
Backplane
1apos | (SN 2361107-1 2332676-1 2332676-2 — —
6.4.5.6.4 SMPM Contacts)
Backplane
\A‘,'Z’s"h"; 2332827-2 1996390-1 1996771-1 _ _
Contacts)
12-Fiber: 2355002-1
2Style | Plug-n 2359407-1 (2 ea) 2302339-1 1oer Cabled MT
‘ 24-Fiber: 2355002-2
€ 66.5 Module - (10 ea) -Fiber: -
6.4.5.6.8 inserts 2358435-1 (2 ea) — Transceiver
with 10 —
2302345-1 12-Fiber: 2332756-1
NanoRF | Backplane 2358791-1 2332772-1 (8 ea —
’ ®ea) (2 ea) 24-Fiber: 2332756-2
12-Fiber: 2355002-1
1Stylec | Plug-in 2359407-1 + 2357976-1 _ 2302339-1 — : Cabled MT
shone s | Module (14 ¢a) 24-Fiber: 2355002-2
6.4.5.6.9 e 23584351 + — Transceiver
NanoRF | g\ lane 23780471 2332772-1 2302345-1 12-Fiber: 2332756-1 B
(12 ea) (2 ea) 24-Fiber: 2332756-2
12-Fiber: 2355002-1
2 Style Plug-In 2359410-1 (2 ea) 2302339-1 24-Fiber: 23550022 Cabled MT
€ 66.5 Module - (20 ea) ~Fiber: -
6.4.5.6.10 inserts 2313388-1 (2 ea) — Transceiver
with 20 —
2302345-1 12-Fiber: 2332756-1
NanoRF | Backplane 2378048-1 — —
b (20 ea) 24-Fiber: 2332756-2
12-Fiber: 2375154-1 3 Cabled MT
23884421 (2 ea)
Plug-In e 24-Fiber: 2375154-2 per Insert
Module - - 12-Fiber: 2375154-1 2 Cabled MT &
6.4.5.6.11 6 Optical 2388440-1 (2 ea) 1 Transceiver
g @) 24-Fiber: 2375154-2 per Insert
12-Fiber: 2375153-1
Backplane 2388444-1 — - ot _
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NanoRF Optical Hybrid Modules

3U SLOT PROFILES

Slot Profile RF / Optical Connector . .
Ending Interface P0/JO P1/J1 P2/J2 Module Description RF Contacts Optical Ferrule Kits
Plug-in 2102772-1 21027711 21027711
14216
14217 Card 2332816-1 2302785-1 2302785-1
- N/A N/A N/A
14414 2102735-1 2102736-1 2102737-1
14415 Backplane
2332817-1 2302789-1 2302790-1
Plug-In 2286250-1 21027711 s Empty Empty
m| m m
146.13-0 Card 2313237-1 2302785-1 ’ g
N/A
1487-0 Backol 2102736-1 2102737-1 s— Emply Emply
ackplane m| m m
. 2313238-1 2302790-1 ’ g
Plug-in 2286250-1 21027711 S . 2101866-2 (std grade)
Card 2313237-1 2302785-1 2313212-2 (low loss)
1487-1 21027361 0271 VITA 66.4n 67.3D - 6.45.7.1
a - 2101866-1 (std grade)
Backplane 2226880-1 —
. 2313238-1 23027901 2313212-1 (low loss)
Plug-In 2286250-1 21027711 )
1487-2 Cand Not Available from TE — —
14.8.7-3 2313237-1 2302785-1 1 Style B66.5 Insert - 6.45.7.5
146.13-6 2102736-1 2102737-1 . @Mmm
14.6.13-7 Backplane Not Available from TE — —
2313238-1 2302790-1
Plug-In 2286250-1 21027711 2388442-1 (chl) . 12-Fiber: 23751541
14.87-4 Card 2313237-1 23027851 23884401 (xcur) 1 Style D 665 Insert - 6.45.7.6 24-Fiber. 2375154-2
148.7-5 Backolane 2102736-1 21027371 ) ’ @M B 12-Fiber: 2375153-1
P 2313238-1 2302790-1 24-Fiber: 2375153-2
Plug-In 2286250-1 21027711
2357976-1 2302339-1 —
Card 2313237-1 2302785-1
146.13-1 21027361 07 9 NanoRF Contacts - 6.45.7.2
a - 2332772-1(.086" chl)
Backplane 2357971-1 " —
. 2313238-1 2302790-1 2302345-1 (.047" cbl)
Plug-In 2286250-1 21027711 2359407-1 (chl) 2300330-1 12-Fiber: 2355002-1
146132 Card 2313237-1 23027851 23584351 (xcur) 1 Style C-Hybrid Insert and 24-Fiber. 2355002-2
146.13-3 Backolane 2102736-1 2102737-1 - 5 NanoRF Contacts 6.4.5.7.2 23327721 (086" chl) 12-Fiber: 2332756-1
2313238-1 2302790-1 2302345-1(.047" cbl) 24-Fiber: 2332756-2
Plug-In 2286250-1 21027711 2359410-1 (chl) 2300330-1 12-Fiber: 2355002-1
146134 Card 2313237-1 2302785-1 23133831 (xow) 1 Style C-Hybrid Insert and 24-Fiber: 2355002-2
146.13-5 Backpiane 2102736-1 2102737-1 — 10 NanoRF Contacts 6.4.5.7.4 . . 12-Fiber: 2332756-1
2313238-1 2302790-1 24-Fiber. 2332756-2
Plug-In 2102772-1 21027711 Empty Empty Empty
m| m m
14920 Card 2332816-1 2302785-1 P’ ’ .
> N/A
146.11-0 Backol 2102735-1 2102736-1 Empty Emply Emply
ackplane m| m m
. 2332817-1 2302790-1 P ’ .
Plug-n 2102772-1 21027711 2157339-4 (P2A) 1996771-1 (047" chl) e
Card 2332816-1 2302785-1 2226881-1 (P2B) 1996390-1 (.086" cbl)
146111 2102735-1 2102736-1 2828423-1 (SMPM Rear Hybrid 66.4+67.1 - 6.4.5.6.1
Termination) Visit TE.com for SMPM and g
Backplane | ane17-1 2302700-1 2828775-1 (0SMM Rear 0SMM Cable Conns ksl
Termination)
Plug-in 2102772-1 21027711 v 2157248-1 (.047" ch) .
146.11-2 Card 2332816-1 2302785-1 2101012-1(.086" cbl)
14921 21027951 102751 10 SMPM Contacts - 6.4.5.6.3
- P 2736- 1996771-1 (.047" ch)
Backplane 2323763-2 . —
. 2332817-1 2302790-1 1996390-1 (.086" cbl)
VITA 46 (MULTIGIG RT 2-R)
VITA 46.30 (MULTIGIG RT 3)
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NanoRF Optical Hybrid Modules

3U SLOT PROFILES

Slot Profile RF / Optical Connector . .
Ending Interface P0/JO P1/J1 P2/J2 Module Description RF Contacts Optical Ferrule Kits
Plug-In 2102772-1 21027711 2838343 2157248-1 (.047" chl) .
Card 2332816-1 2302785-1 21010121 (086" cbi)
146.11-3 21027351 - ; 9 SMPM Contacts - 6.4.5.6.2
i 02736- 1996771-1(.047" chl)
Backplane 2332832-2 " —
. 2332817-1 2302790-1 1996390-1 (.086" chi)
Plug-in 2102772-1 21027711 . 2157248-1 (047" chl) .
146114 Card 2332816-1 2302785-1 14SMPM 67.3 Contacts— | 2101012-1 (086" cbi)
14.9.2-2 2102735-1 2102736-1 6.4.5.6.4 = u
Backplane 2332827-2 LI G —
2332817-1 2302790-1 1996390-1 (.086" cbl)
Plug-in 21027721 21027711 )
Not Available from TE
146.11-5 Card 2332816-1 2302785-1
19 SMPS 67.3 Contacts-6.4.5.6.6 N/A N/A
14923 2102735-1 2102736-1 )
Backplane Not Available from TE
2332817-1 2302790-1
Plug-in 21027721 21027711 )
Not Available from TE —_ N/A
146.11-8 Card 2332816-1 2302785-1
2 Style B 66.5 Inserts-6.4.5.6.5
146.11-9 2102735-1 2102736-1 )
Backplane Not Available from TE — N/A
2332817-1 2302790-1
Plug-In 2102772-1 21027711 2359407-1 (chl) or 2358435-1 (xcvr) 202330-1 12-Fiber: 2355002-1
146.11-10 Card 2332816-1 2302785-1 plus 2357976-1 (RF only) 1 Style C-Hybrid Insert and 24-Fiber: 2355002-2
146.11-11 Backolans 2102735-1 2102736-1 — 14 NanoRF Contacts —6.4.5.6.8 2330772-1 (086" chi) 12-Fiber: 2332756-1
2332817-1 2302790-1 2302345-1(.047" cbi) 24-Fiber: 2332756-2
Plug-In 2102772-1 21027711 Need Two: 2359410-1 (chl) 2023301 12-Fiber: 2355002-1
146.11-12 Card 2332816-1 2302785-1 2313388-1 (xcvr bottom MT) 2 Style C-Hybrid Insert and 24-Fiber: 2355002-2
14.6.11-13 Backplane 2102735-1 2102736-1 — 20 NanoRF Contacts —6.4.5.6.9 ) g 12-Fiber: 2332756-1
2332817-1 2302790-1 302345 24-Fiber: 2332756-2
Plug-In 2102772-1 21027711 Need Two: 2388442-1 (chl) . 12-Fiber: 2375154-1
Card 2332816-1 2302785-1 2388440-1 (xcvr) 24-Fiber: 2375154-2
14,6.11-14 2107351 10271 2 Style D 66.5 Inserts — 6.4.5.6.11
a 12-Fiber: 23751531
Backplane 23208171 T 2388444-1 - 24-Fiber: 2375153-2
Plug-In 2286250-1
Em| Em| Em|
Card 2313237-1 oy oy Py
14,6.14-0 NA
Backol 2102737-1 Emply Empty Emply
ackplane m m m|
. 2302790-1
. 2286250-1
14.6.14-1 Pg‘a%" Not Available from TE
146.14-2 2313237-1 1 Style B 66.5 Insert and 14 NA NA
14.6.14-3 2102737-1 SMPM Contacts — 6.4.5.8.2
14.6.14-4 Backplane Not Available from TE
2302790-1
Plug-In 2286250-1
Card LD
116145 2313237-1 1 Style C-Hybrid 66.5 Insert and NA NA
o 2102737-1 14 SMPM Contacts —6.45.8.3
Backplane TBD
2302790-1
. 2286250-1
Plug-In Not Available from TE
Card 2313237-1
146.14-6 31 SMPS 67.3 Contacts-6.4.5.8.4 N/A N/A
2102737-1
Backplane Not Available from TE
2302790-1
. 2286250-1
P'é'frd'“ Not Available from TE
146.14-7 2313237-1 1 Style B 66.5 Insert and 19 NA NA
14.6.14-8 2102737-1 SMPS 67.3 Contacts — 6.4.5.8.5
Backplane Not Available from TE
2302790-1
" 2286250-1
Plug-in Not Available from TE
146.14-9 cerd 23132371 3 Style B 66.5 Inserts 6.4.5.8.6 N/A N/A
e .0 INSel .4.0.0.
146.14-10 2102737-1 )
Backplane Not Available from TE
2302790-1
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Notes
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CONNECT WITH US

We make it easy to connect with our experts and are ready to provide all the support you need.
Visit te.com/support to chat with a Product Information Specialist.

QUALITY STARTS WITH THE RIGHT APPLICATION TOOLING

Creating a quality crimp connection is essential to delivering high performance and reliability in extreme environments. From low
to high volume wire processing, TE has you covered with a full range of application tooling and a global field service team.

* View all application tooling

¢ Connect with our experts to find the right tool for your application

te.com/nanoRF-optical NanoRF OPTICAL HYBRID

MODULES
AMP, AGASTAT, ClI, DEUTSCH, DRI, HARTMAN, KILOVAC, MICRODOT, NANONICS, POLAMCO, Raychem, Rochester,
SEACON, TE, TE Connectivity, and TE connectivity (logo) are trademarks owned or licensed by TE Connectivity.

All other logos, products and/or company names referred to herein might be trademarks of their respective owners. TE Connectivity

Aerospace, Defense & Marine
The information given herein, including drawings, illustrations and schematics which are intended for illustration 2900 Fulling Mill Road
purposes only, is believed to be reliable. However, TE Connectivity makes no warranties as to its accuracy or Middletown, PA 17057
completeness and disclaims any liability in connection with its use. TE Connectivity‘s obligations shall only be

as set forth in TE Connectivity‘s Standard Terms and Conditions of Sale for this product and in no case will

TE Connectivity be liable for any incidental, indirect or consequential damages arising out of the sale, resale, use
or misuse of the product. Users of TE Connectivity products should make their own evaluation to determine the
suitability of each such product for the specific application.

© 2025 TE Connectivity All Rights Reserved.
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https://www.te.com/global-en/customer-support/customer-service.html
https://www.te.com/usa-en/products/application-tooling.html
https://www.te.com/global-en/products/application-tooling/intersection/at-inside-sales.html

